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1
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YES 2

YES
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LSD:TBA
DA

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

REV
#

PT

PT

PT

PT

PSV

PSV 202

PSV 200

PRV

PCV

LS

LS

LS

LG

LG

LG

LCV

LCV

LCV

LC

LC

LC

VP

ESDV

TAG
#

212

211

210

100

203

220
100

120

'1 10

100

120

110

100

120

110

100

120

110

100

100

101

100-04

100-04

1 00-04

1 00-04

100-04

1 00-04

1 00-04

100-04 i 241-414
1 00-04

r 00-04 2976-9067

1 00-04

1 00-04

I 00-04

100-04

1 00-04

100-04

1 00-04

I 00-04

1 00-04

1 00-04

1 00-04

1 00-04
1 00-04

MFS

#

0-1 3790

0-l 3790

0-6895

0-2068

41-207

96 1 -451 6

'138-4516

321

321

321

0-241

0-241

0-241

4-20 t 6-30

RANGE

kPaq

kPao

kPao

kPaq

kPaq

kPao

kPaq

kPaq

kPaq

kPaq

kPaq

kPao

mm

mm

mm

kPao

kPaq

kPao

kPao

kPaq

kPaq

MA/PSI
kPaq

ENG

UNIT

11377

8727

3412 I Pressure Safetv Valve

276

241

241

241

SET
POINT

Pressure Transmitter

Pressure Transmitter

Pressure Transmitter

Pressure Transmitter

Pressure Safetv Valve

Pressure Safetv Valve

Pressure Requlator

Pressure Control
Valve

Level Switch - Hioh

Level Switch - Hìoh

Level Switch - Hiqh

Level Gauqe

Level Gauqe

Level Gauqe

Level Cotrol Valve

Level Cotrol Valve

Level Cotrol Valve

Level Controller

Level Controller

Level Controller

Transducer

Emergency Shutdown
Valve

PROCESS

INSTRUMENT
TYPE

Wika

Wika

W¡ke

Wika

Crosby

Crosbv

Crosbv

Fisher
Fisher

Murphv

Murphv

Murohv

Penberthv

Penberthy

Penberthv

Fisher

Fisher

Fisher

Fisher

Fisher

Fisher

Fisher
Fisher

MANUFACTURER

852.23.520

852.23.520

892.23.520

892.23.520

1-1t2F 2-1t2 JOS 55 J

1-1t2F 2 JOS 45 J

2H3JOS35J

67 CFR
357-40

1 100-ss

1 100-ss

1 100-ss

1 RLg

1 RLg

,1R19

128-PQC

128-POC

128-PQC

2680-2687

2680-2687

2680-2687

546
357-40

MODEL #

4-20 MA output, 24 VDC power, class 1 div. 2 group D, Nace c/w
21mm NPT bushinq

4-20 MA output, 24 VDC power, class 1 div. 2 group D, Nace c/w
21mm NPT bushinq

4-20 MA ouiput, 24 VDC power, class 1 div. 2 group D, Nace c;/w

21mm NPT bushinq

4-20 MA output, 24 VDC power, class 1 div. 2 group D, Nace c/w
2'lmm NPT bushinq

48mm 900# RTJ inìet x 73mm 300# RF outlet, 198.064mm Orìfìce,
Nace MR-1075

48mm 600# RF inlet x 60mm 150# RF outlet, 198.064mm Orifice,
Nace MR-1075

60mm 300# RF inlet x 89mm 150# RF outlet. 506-45mm Orifìce.

Nace MR-1075

OPTIONAL

33mm NPT connect, 9.5mm Port, WCC body, c./w 546 Transducer
4-20M4 inout, 6-30 PSIG outout. nace MR-01 75

3rd Stage Scrubber, NACE MR-01-75, 48mm NPT connect, 1.0

specific qravitv, sour water

2nd Stage Scrubber, NACE MR-01-75, 48mm NPT connect, 1.0

soecific oravitv. sour water

1 st Stage Scrubber, NACE MR-01 -75, 48mm NPT connect, 1 .0

soecific qravitv. sour water

NACE MR-O1-75, c/w 330J cocks, 100/110:4516 KPAG @ 149"C;

120:.9067 KPAG tô 149"C

NACE MR-01-75, c/w 330J cocks, 100/1 l0: 4516 KPAG @ 149oC;

120: 9067 KPAG @ 1490C

NACË MR-01 -75, c/w 330J cocks, 1 00/l l0: 451 6 KPAG @ 1 49oC:

120:9067 KPAG (O 149oC

3rd Stage Dump Valve, NACE MR-10-75, 33mm NPT connect,
9.5mm Port, fail closed

2nd Stage Dump Valve, NACE MR-10-75, 33mm NPT connect,

9.5mm Port. fail closed

'1st Stage Dump Valve, NACE MR-10-75, 33mm NPT connect,

9.5mm Port, faìl closed

3rd Stage Scrubber, NACE MR-01-75, 60mm NPT,48 x 305mm
Displacer vert. Mount

2nd Stage Scrubber NACE MR-01-75, 60mm NPT, 48 x 305mm
Disolacer. vert. Mount

lst Stage Scrubber NACE MR-01-75, 60mm NPT, 48 x 305mm
Disolacer. vert. Mount

c/1/v Pcv-100

33mm NPT connect, 19.'1mm Port, WCC body, NACE MR-0175
certified

COMMENTS
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152

152

152

152

152

152

152
152

152

152

152

152

152

152
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152

152

152

152

152
152

#
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N/A

N/A

N/A
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YES
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YES

N/A 2

N/A
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YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES
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PROPAK SYSTEMS LTD.
INSTRUMENT LIST - PROPAK SO# 99420
W1380 6HOS-3 STOCK COMPRESSOR

LSD:TBA
DA 99t12t28 MAY 25100

2
2

2

2

2

2

2

2

2
2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

REV
#

SS
SOV

sov

SOV

PRV

PRV
PI

PI 222

UP 219

FCV
FCV

TI

TI

TI

TE

TE

TE

TE

TE

TE

TE

TC

TC

TC

SOV
RO

RO

RO

TAG
#

229
228

227

225

221

227

227
223

212

211

210

1228

122A'

126

124

120

110

100

212

211

210

101

124

123
121

100-05
100-05

100-05

1 00-05

r 00-0s

1 00-0s
1 00-05
1 00-05
1 00-05

1 00-05
1 00-05

100-04

1 00-04

1 00-04

1 00-04

r00-04

I 00-04

1 00-04

I 00-04

1 00-04

I 00-04

l 00-04

1 00-04

1 00-04

1 00-04
100-04

1 00-04
I 00-04

MFS

#

69-41 4

103-276
0-l 103

0-l 103

34 - 241

50-500/1 0-260

50-500/1 0-260

50-500/1 0-260

0 - 1260

0 - 1260

0 - 1260

0 - 1260

0 - 1260

0 - 1260

0 - 1260

-34 - 204

-u -204

-34 - 204

RANGE

RPM

kPaq

kPaq

kPao

kPao : 207

kPa

kPaq

'Ff c

'Ffc

'Ffc

OC

oc

oc

oc

oc

oc

oc

ENG
UNIT

241

172
689

21

176

176

176

176

80

80

35

49

49

49

SET
POINT

Speed Switch
Solenoid Valve

Solenoid Valve

Solenoid Valve

Pressure Reoulator

Pressure Reoulator
Pressure Gauoe
Pressure Gauoe
Transducer

Flow Control Valvê
Flow Control Valve

ENGINE FUEL / START GAS SYSTEM
Temoerature lndicator

Temperature lndicator

Temperature lndicator

TemÞerature Element

Temoerature Element

Temoerature Element

Temperature Element

TemÞerature Element

Temoerature Element

ïemperature Element

ïemperature
Controller

Temperature
Controller

Temperature
Controller

Soleniod Valve
Orifice
Orifice
Orifice

INSTRUMENT
TYPE

Dvnalco
ASCO

ASCO

ASCO

Fisher

Fisher
Wika
Wika
Fisher

lnqersol Rand

Murphv

Trend

Trend

Trend

Thermo-Kenet¡cs

Thermo-Kenetics

Thermo-Kenetics

Thermo-Kenet¡cs

Thermo-Kenetics

Thermo-Kenetics

Thermo-Kenetics

Kimrav

Kimrav

Kimray

ASCO
Daniel

Daniel
Daniel

MANUFACTURER

M204
ËF8320G202

8F8320G202-24

EF8320G202-24

1 805-1

627

233.s3
546

SRV-150
M5180-P

33025-A-0-06-G-4

33040-A-0-06-G-4

33040-A-0-06-G-4

K Tvoe

K Tvoe

K Tvpe

K Tvpe

K Tvoe

K Tvpe

K Tvpe

HT 127

Hr 12r

HÍ 12f

8F8320G202
Orifice Plate
Orifice Plate

Orifice Plate

MODEL #

c,/w cable assembly for M204, 30 feet long p/n C101-30

3-way, 24 VDC, CSA Approved Class I , Division I ,

Groups C & D

3-way,24 VDC, CSAApproved Class 1, Division 1,

Groups C & D

3-way, 24 VDC, CSA Approved Class '1, Division l,
Groups C & D

33 mm NPT, Cast lron c/w NPT tapped closing cap, sweet natural
gas

33 mm NPT, 9.5 mm Port, sweet natural oas

Starter 2-112" dial 1t4" bottom

Engine fuel gas,2-112" dial, 114" NPT bottom connect

4-20 mA lnput , 3-15 psig output, XP c/w 67 AFR 5-35 PSIG, c/w
1/4" NPT tapped bonnet

1-1l2'NPT
Fuel Gas Valve, semi-automatic, 552 KPA MAWP, 2' NPT

Dual Scale, 3" dial, 2.5" stem, 1/2" NPT c/w 304 SS Thermowell,
3/4'NPTM x '1l2" NPTF

Dual Scale, 3" dial, 4" stem, 1/2" NPT c/w 304 SS Thermowell,
3/4'NPTM X 1/2'NPTF

Dual Scale, 3" dial, 4" stem, 1/2" NPT c/w 304 SS Thermowell,
3/4'NPTM X 1/2'NPTF

Single Thermocouple, spring loaded c/w 27mm NPT, 304 SS,
l02mm lnsertion Thermowell

Single Thermocouple, spring loaded c/w 27mm NPT, 304 SS,
'l 02mm lnsertion Thermowell

Single Thermocouple, spring loaded c/w 27mm NPT, 304 SS,
63.5mm lnsertion Thermowell

Single Thermocouple, spring loaded c/w 27mm NPT, 304 SS,
'1 02mm lnsertìon Thermowell

Single Thermocouple, spring loaded c;/w 27mm NPT, 304 SS,
63.5mm lnsertion Thermowell

102mm lnsertion Thermowell

Single Thermocouple, spring loaded dw 27mm NPT, 304 SS,
$5ftfEfTlftsdiøñrTrhprrnonUell loarletl alw 27mm NPT ?n¿ ss

c/w 31655 thermowell, separable socket model 3/4" SS-12-SS
and 3PG valve

c/w 31655 thermowell, separable socket model 3/4'SS-12-SS
and 3PG valve

c/w 31655 thermowell, separable socket model 3/4" SS-12-SS
and 3PG valve

3-Wav,24 VDC, XP. CSA approved. instrument oas service
1 14mm 600#, c/w 3.826" bore

168mm 600#, c/w 6.065" bore

219mm 300#, c/w 7.981" bore

COMMENTS
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152

152

152

152

152
152
152
152

152
152

152

152

152
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152
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152

152
152
152
152
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2

2

REV
#

TE
STR

TAG
#

225
227

100-05
100-05

MFS

#
RANGE

RPM

ENG

UNIT

lThermocouoie

t

lstarter

SET II

POINTII

INSTRUMENT
TYPE

ATS Alltemo
TDI

MANUFACTURER

Ar-81 13-U-'14-180-K-10

T1 I 12-60001-Bl R

MODEL #

clw 27mm NPT 304SS Thermowell

c/w 3'FNPT, 90" Elbor (52-26947), starter relay valve (RLVA
25683-001 -2-01 )

COMMENTS

152
152

ARE¡
#
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YES

YES

N/A

YES 2

2

2

YES

YES
YES

YES

YES

YES

N/A
N/A

YES

YES

YES

YES

DATA
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REV 1 2

PROPAK SYSTEMS LTD.
INSTRUMENT LIST - PROPAK SO# 99420
W1380 6HOS-3 STOCK COMPRESSOR

LSD:TBA
99t12/28 MAY

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2
2

2

2

2

2

REV
#

LG
LG

VT

TI

TI

TE 205

TCV 240

SV
PT

PRV

PI

LYLC/LSL

LG

DPI

TI

TI

TI

TI

RC

RC
LSL

LSL

LG

LG

TAG
#

284
270

205

258

256

258
257

200
259
262

260

236

235

231

230

2358
235Á.
2358

2354

2358

2354

1 00-08
100-08

I 00-07

100-07

'100-07

1 00-07

1 00-07

1 00-07
1 00-07

1 00-07
1 00-07
1 00-07

100-07

'f 00-07

1 00-06

I 00-06

I 00-06

1 00-06

1 00-06
I 00-06
1 00-06

1 00-06

'100-06

1 00-06

MFS

#

-40 - 100

o-250t-20-120

0-250t-20-124

o - 1260 kPa 70 Temperature Element

"c

0-690

0-1 103

0-1 03

0-250t-20-120

0-250t-20-120

o-250/-20-120

0-250t-20-120

103
r03

RANGE

mm
mm

'Ffc

"Fl'c i 750c

kPao

kPaq

kPaq

mm
kPaq

"Ffc

'Ffc

oF/oc

"FfC

kPaq
kPaq

)

t

mm

mm

ENG

UNIT

690

SET
POINT

Level Gauqe
Level Gauqe

COMPRESSOR LUBE OIL SYSTEM
Vibration Transmitter

Temperature lndicator

Temperature lndicator

Temperature Control
Valve

I

Amot

3 Wav Ball Valve
Pressure Transmitter

Pressure Requlator
Pressure lndicator

Level lndicator
/Controller /Switch
Low

Level Gauqe

D¡fferential Pressure
lndicator

ENGINE LUBE OIL SYSTEM
Temperature Indicator

Temoerature lndicator

Temoerature Indicator

Temperature lndicator

Radiator Cap

Rad¡ator CaÞ

Level Switch-Low

Levèl Switch-Lôw

Level Gauae

Level Gauae

GLYCOL COOLING SYSTEM

INSTRUMENT
TYPE

Penberthv
Penberthv

Metrix

Trend

Trend

Thermo-Kenetics

Whitey
Wika

Waukesha
Wika

KENCO
PenberthV
Midwest

Trend

Trend

Trend

Trend

Kenco
Kenco
Murohv

Murphv

Penberthv

Penberthv

MANUFACTURER

Tubular
ïubular

5484C-123

33025-A-0-06-G-4

33025-A-0-06-G-4

K-Type

42X54
892.1 3.500

233.53

LCE-27
Tubular
120-AA-10-50-30

33028-A-0-06-G-4

33025-A-0-06-G-4

33025-A-0-06-G-4

33025-A-0-06-G-4

1794
1794
L1111

L1111

Tubular

Tubular

MODEL #

Waste Oil Tank, c/w (1) Set N7A oauoe valves
Lube Oil Supply Tank, c/w (l ) Set N7A gauge valves

non-indicating, 1/4' NPT w/ l/2" bushing, 4-20 mA output,
5-1500 HZ, 24VDC,50 OHM load resist, Class l, Div I,
Groups C&D, hazardous loc.

Dual Scale, 3" dial, 2.5" stem, 1/2" NPT c/w 304 SS Thermowell,
3/4" NPTM x 1/2" NPTF

Dual scale, 3" dial, 2.5" stem 1/2" NPT c/w 304SS thermowell, 3/4"
NPTM x 1/2" NPTF

Single thermocouple, c/w 27mm NPT, 63.5mm insert 304SS
thermowell

c/w KD-200 model L7042GL

6.4mm Swagelok connections, SS construction

1/2'MNPT, 4-20mA signal output c/w 21mm NPT bushing, sweet
lub oil service

c/w KD-200 model L7042GL
Lube Oil, 2-112" dial,1/4" NPT bottom connect

SPDT, XP, CSA approved,Class 1, Div. 1, Group C & D, 1/2'NPT
lnlel, 114" thick Pyrex Sight Glass c/w shutdown switch

Lube Oil Supply Tank, c/w (1 ) Set N7A gauoe valves
c/w 3-way manifold valve and mounting bracket, liquid filled

Dual scale, 3" dial, 1l2" NPT c/w 3/4" MNPT x 1/2'FNPT, 304SS,
2.5" insert Thermowell

Dual scale 3" dial, 112" NPT c./w 3/4' NPTM, x 1/2" NPTF, 304
SST 2.5" insert Thermowell

Dual scale 3" dial, 1l2" NPT c/w 3/4' NPTM, x 1/2" NPTF, 304
SST, 2.5" insert Thermowell

Dual scale 3" dial, 1l2" NPT c./w 3/4' NPTM, x 1/2" NPTF, 304
SST. 2.5" insert Thermowell

2" NPT F, 7 psig
2" NPT F, 7 psis

Aux Water Tank, 1-112" (48mm) NPT, 1.0 SG Float, Class I ,

Div. 1, Horizontal fits 1/2 CPLG

Jacket Water Tank, 1-1/2" (48mm) NPT, 1.0 SG Float, Class 1

Div. 1, Horizontal fits '1l2 CPLG

Aux Water Surge Tank, c/w (1) set N7A gauge cocks and glass

ouards

Jacket Water Surge Tank, c/w (1 ) set N7A gauge cocks and glass
guards

COMMENTS
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152

152
152

152
152

152
152

152

152

152

152

152
152
152

152
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152
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N/A

YES

YES
YES
YES
YES

YES

YES

NO

NO

N/A

YES

YES

YES

N/A
YES

YES
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LSD:TBA

2

2

2

2

2

2

2

2
2

2

2
2

2

2

2

2

2

2

2

2

2

2

REV
#

PRV
PRV

PRV

VSH

PSH

PRV

PRV
PRV
PI

PI

LG

FSL
FI

FI

DPS

VT

TI

TI
TI

TE

SV
SOV
PT

LI/LC/LSL

TAG
#

240C
2408
240A

230

130

¿ot
286

130
287
286

'130
289
287

286

288

288

280

2758P
275

282

276
276
281

270

1 00-1 I
100-1 I
100-1 1

100-10

r 00-09

1 00-09
1 00-09
100-09
I 00-09
1 00-09
I 00-09
100-09
1 00-09

1 00-09

I 00-09

1 00-08

1 00-08

r 00-08
r 00-08

I 00-08

1 00-08
r 00-08
1 00-08

r 00-08

MFS

#

z l-ÕJ

34-241
34-241
34-241
o414
0-'103

0-60

0-60

14 - 490

-40 - 100

0-250t-20-120

0-250t-20-120

0 - 1260

34 - 103

0-690

RANGE

kPao

kPao
kPaq

kPao
kPaq

kPaq

SCFH

SCFH

kPaq

'Ffc

'Frc

oc

kPa

kPa

ENG
UNIT

69

172
41

'100
172

41

70

82

SET
POINT

BUILDING UTILITIES

Vìbration Switch -
Hiqh

DRIVE TRAIN EQUIPMENT
Pressure Switch

Pressure Requlator
Pressure Requlator
Pressure Requlator
Pressure lndicator
Pressure lndicator
Level Gauqe

Flow lndicator

Flow lndicator

Differential Pressure
Switch

GOMPI{tsì'SOR PAGKING VENT ¡T DR,AINS
Vibration Transmitter

Temperature lndicator

Thermocouple
Temperature lndicator

Temoerature Element

3 Way Valve
Soleniod Valve
Pressure Transmitter

Level lndicator
/Coniroller /Switch
Low

INSTRUMENT
TYPE

CATADYNE
CATADYNE

CATADYNE

Murphv

ccs

Fisher
Fisher
Fisher
Wika
Wika
Penberthv

Zimco

Zimco

ccs

Metrix

Trend

ATS Alltemp
Trend

ïhermo-Kenetics

Amot
ASCO
Wika

KENCO

MANUFACTURER

VS-2 EX

6900G2E1 2

67-AFR
67-AFR
98H

233.53
233.53
Tubular

7510-3-3-24-11

7510-3-3-24-1 1

646D2Ê2

5484C-123

33025-A-0-06-G-4

DPYH-4320-U-K-1 0

33025-A-0-06-G-4

K-Tvpe

4057CT

F-F8320G202
892.1 3.500

LCE-9

MODEL #

VENDOR SUPPLIED
VENDOR SUPPLIED

VENL}UI.( SUPPLIIL)

CSA Approved, XP, Contacts Open on Hl

3/4'NPTM, l/4'FNPT, CSA-Class 1 Div 'l group C&D, sour
servlce

13mm FNPT, 2000#, Nace, ventable bonnets
13mm FNPT,2000#, Nace, ventable bonnet

48mm NPT, WCB steel bodv. for sour service
Packing Vent, 2-112" dial,1/4' NPT bottom connect

Packinq Vent, 2-112" dial.1/4' NPT bottom connect

c/w (l) set N7A gauge valves

1/4" NPT, ss inlet and outlet, sweet natural gas 0.65 SG, Vertical
mount

1/4" NPT, ss inlet and outlet, sweet natural gas 0.65 SG, Vertical
mount

Falling, class I div 2 Groups C & D, NACE

non-indicating, '1l4" NPT ø l/2" bushing, 4-20 mA output,
5-1500 HZ, 24VDC,50 OHM load resist, Class 1, Div 1,

Groups C&D, hazardous loc.

Dual scale, 3" dial, 2.5" stem l/2" NPT c/w 304SS thermowell, 3/4''
NPTM x 1/2'NPTF

Suitable for "K" style thermocouples

Dual scale, 3" dial, 2.5" stem 1/2" NPT c./w 304SS thermowell, 3/4"
NPTM X 1/2. NPTF

Single thermocouple, c/w 27mm NPT, 63.5mm insert 304SS
thermowell

BUNA-N Seals, spring return

3-Way, CSA approved, XP, 24 VDC

1/2" MNPT, 4-2O mA signa¡ output c/w 21mm NPT bushing, sweet
lubricating oil serv¡ce

SPDT, XP, CSA approved,Class 1, Div. I , Group C & D, 1/2" NPT
lnlet x 3/4" NPT Outlet c/w shutdown switch

COMMENTS

238

IJ¿

lEa
tJz
152
152
152
152

152

152

152

152

152

152
152

152

152
152
152

152

AREA
#

PAGE 5



15

14

13

12

11

10

I

7

o

6

6

5

5

4

4

4

c

3

2

BOM

ITEM#

PAGE 6



 



fuv - t,A3

1U12582, M5081 , and M5180 Seties
Electromechanical and Pneumatic, Fuel Gas Shut'
off Ualves lnstallation and Qperation lnstructions
please read the following instructions before instatling. A visual inspection of this product for damage during shipping is

recommended before mounting. It is your responsibility to have a qualified person install the unit and make sure installation

conforms with NEC and local codes.

@"

M-7980N
Revised 09-99

Section 55
(0G02-o20ô)

@)-"rFh{

M25A2 and MSOSISeries
Tripping Power From Engine lgnilion System ot Baltery
(Models available fot magnelo, CD ignition or 12124 V baltery)

These fuel shut-off valves are semi-automatic devices for shutdown of
' natural gas fueled engines. The standard valve opens by manual

operation of the reset handle. A latch in the upper body of the valve will
set and hold the valve open. At this point no electric power is used.

The electromagnefic coil is de-energized, the snap-switch(es) is SET'

If a SMCHGAGEo contact closes, a circuit is completed from power

through the snap-switch and coil. Now energized, the electromagnet

tnps the latch, (latch can be tripped manually), the valve closes, and the

snap-switch resets. Power switches from the coil circuit to your choice

of an open line, an electrical ground, or an alarm. After tripping, the

vent seal opens, and on the M50 models, the open/close indicator (green

button) retracts to indicate that the valve is closed.

Valve body is sandcast aluminum. Optional cast steel for M5081 models.

M258i2-P, Msl8O-P and MSl8O.V
MURPHY-NUMATIC" Pneumatic Version for Pressure or Vacuum

Pneumatically coùtrolled valves are designed to open and close

automatically or semi-automatically (the supply can be air, oil or gæ).

M5180 models can operate from vacuum or pressure (pressure fittings can

be swapped for vacuum control). The M2582-P is not available for vacuum.

NOTE: If using oil as a pressure source, use a lightweight oil.

These valves will open on rising control pressure and close on

decreasing control pressure. M2582-P and M5 180-P automatically open

at 2 psi (14 kPa) [0.14 bar] and tully open at 3 psi (21 kPa) [0'21 bar].

All models include a built-in lever to aid in opening the valve manually.

The M2582-P can be manually opened against inlet pressure of 80 psi

(552 kPa) [5.52 bar]. The M5180-P valve can be opened against inlet

pressure of 100 psi (689 kPa) [6.89 bar].

Standard models include an escape vent for gas trapped forward in the

line after shut-off.

Model M5081
.Approvedt

it508l Fs
Normally Energized Gircuit
The M508lFS is manually opened, electrically latched open and tripped

by intemrpting the coil power circuit.

Magnetic Switch AdaPter
As ignition systems wear from usage, their power output becomes less

and less. Ignition may not have the capacity to reliably trip the Fuel

Valve. Therefore, the use of a Magnetic Switch Adapter for CD

ignition systems is recommended. The Magnetic Switch Adapter is a

device that stores energy from the CD ignition to trip the Fuel Valve.

Three models are available:

65020126¡ For Negative Ground CD lgnitions up to 240 VDC

65020127t For Positive Ground CD lgnitions up to 450 VDC

65020155: For Negative Ground CD lgnitions up to 450 VDC

I OO ohm, 2 watt Resistor
For Capacitor Discharge lgnitions that are specifîed to be grounded when

the valve closes, and a Magnetic Switch Adapter is in use. The resistor

must be connected in the system to prevent damage to the snapswitches

in the fuel shut-off valve (see typical wiring diagrams).

A 100 ohm, 2 watt resistor is supplied on page I 1, for your convenience.

Diode Package
The Murphy diode package (65010065) is designed to allow the fuel shut-

off valve to be used with dual Magneto Ignition systems.

* 
M5081 model ß CSA approvedfor Class I, Division 1, Groups C and D.

See Speciftcations on page 12.

GENEFÌAL INFOFIMATION

7r^J,JZJlI WARNING I7^e^-,- ^-^J^a
BEFORE BEGINNING INSTALLATION OF THIS MUBPHY PHODUCT

y' Disconnect all electrical power to the machine.

y' Make sure the machine cannot operate during installation.

y' Follow all safety warnings of the machine manufacturer.

y' Read and follow all installation instructions.
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ìú25A2 Series

250 500 750 1250 1500 t750 2000 2250 2500 2750 3000

l7.o8l (14.161 Í21.241Í28.321 135.40ì [42.481 149561 ls6.64l f63.721 [70.801 [77.88] 184.961

Slandard eublc leet per hour. Cubic melers por hour in bracksts [ ].

MSOBI Series

1.0

0 500 1000 lsæ 20m 25@ 3m0 350 4{m 4500 5ü}
[14.16] f28.321 142.481 156.8rl f70.801 t84.961 [90.121 n13.281t127.4411141.601

Standad cublc feet per hour. Gublc metets per hour ln brackets [ ]

U nderstand ing-the Basi,eatperati€)n-
of the Fuel Shut-off Valve

The valve below is shown in the run (open) position.
Pressure is equalized, seat (B) is open, allowing

(closed), seat closes (C).
The vent (D) opens to relieve trapped downstream fuel
to vent to a non-hazardous area.

Terminal Block is
within this case.

D
Vent to relieve trapped fuel
outside the hazardous area. H Pipe Plug (remove to

installvent lube).

A. Main Stem

B. Pressure Disc/seal (in rur/open)

G. Pressure Disdseal (in trip/closed)

D. Vent SealGland

E. Reset Knob (latches valve open)

F- Manual Trip Knob (not available for M5081FS)

G. lndicator Button (out with valve open)

H. Pipe Plug

NOTE: ll the venþafter-tripping feature is not used,
remove O-ring (D), to avoid condensation accumulation
that can hamper trip action.

Be sure to replace Pipe Plug (H) and to clean vent
oeriodically.
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DIMENSIONS

@
GAUTION: THE ARROW ON THE SIDE OF THE FUEL VALVE MUST POINT TO THE CORRECT DIRECTION OF THE

FLOW, FROM FUEL SOURCE TO THE ENGINE. APPLY PIPE DOPE ONLY TO FUEL PIPE, NOT TO THE FUEL VALVE.

ìú25A2 M25,A2-P

1/2 NPT Conduit
ConnectionRêset Knob

5-112in. (140 mm)

Latch Am (see NOTE)

1/4 in. (6 mm) tube connection; conlrol
pressuie 3 pd¡ (zt xpa) [0.21 bad minimum,
75 psi (517 kPa) [5.17 bar] maximum.

Manual Trip
Knob \

1/4 NPT
Vent and Plug

1 NPT
(2 places)

Breather¡úent
1/f 6 in. (2 mm)

(2 places)

7-5116 in.
(186 mm)

1/4 NPT
Vent and.-

Plug

6-9/16 in.
(167 mm)

&132 in.
mm)

5-112in. (140 mm)

NOTE: Thumb operated opening latch (2.5 psi [17 kPa]
[0.17 barl required to release cocking latch)

1î-L*}\

Latch Arm (see NOTE 2)

Breather Vent
(see NOTE 1)

2 NPT
(2 places)

M5|8O-P and M5|8O.V

1
10-7116 in. (265 mm) 6-1/8 in.

(156 mm)

1/4 in. (6 mm)
connection;
control pressure
3 psi (21 kPa)

[0.21 bar] minimum,
80 psi (552 kPa)

[5.52 bar] maximum
(see NOTE 1) 4-318 in.

(111mm)IVent and Plug
1/2NPT .\

9-3/8 in. (238 mm) Ç114in.
(108 mm)

NOTE 1: Control pressure connection litting and breather vênt fitting can be swapped to convert to vacuum control'

NOTE 2: Thumb operated opening latch (2.5 psi f17 kPal [0.17 barl required to release cocking latch).

Magnetic Switch Adapters
650201 26, 65020127 and 650201 55

2-5116 in. (59 mm)
3/8 in.
(10 mm) 2-518 in. (67 mm)

31/32 in.
(25 mm)

15132in.
(12 mm)

Terminal screws
8-32 N.C. x --"t

1/4 in. (6 mm) long

l5/32 in.

tn
Panel Mount screws

10-24 N.C. x
(44 mm)

2-7116in.
(62 mm)

3

GND AtTl ALT2 SW

5/16 in. (8 mm) long

(37 mm)



DIMENSIONS continued

DOPE ONLY TO FUEL PIPE, NOT TO THE FUEL VALVE.

GAUTION: THE ARROW ON THE SIDE OF THE FUEL VALVE POINT TO THE

ll5O8l and Itl5OSl FS

Manual Trip Knob
(M5081 only) Resêt Knob

1/2 NPT Conduit
Connection (2 plæ.)

10-5/16 in.
(262 mm)

1-3/8 in. (35 mm)
lnlet
Breather

lndicator
Butlon

(87 mm)
in.3-

Vent and
1/2 NPT

Plug

9-3/8 in. (238 mm)

2 NPT
(2 places)

<-3 in. (76

+-- 7-314 in. (197 mm) -----¡

4-1116 in.
(103 mm)I

\ u-.J\\-

ll508l-3 Steel Flanged Option

2 in. (51 mm) dia.2 places
1 50# RF (raised face) pipe flange

T
35/8 in.

(92 mm) dia. -I
3/4 in. (19 mm) dia.
(4 places) each end
€qually spaced on a
15132in. (121 mm) b.c.
(bolt clrcle)

1 4-251 64 lo I 4-2916,1 in.
(366/367 mm)

4

\



INSTALLATION

@
WARI{|NG: STOP THE ENGTNE AND DISGONNECT ALL ELECTRICAL POWER BEFORE BEGINNING INSTALLATION. BEGIN THE

INSTALLANON BY SECURING AREA OF ANY HAZARDOUS CONDMONS. SHUTOFFTHE FUEL GAS SUPPLY. FOR HAZARDOUS

APPUCATIONS REFER TO NATIONAL ELECTRICAL CODE SPECIFICAXIONS.

Gonnecting the Fuel Shut-off Valve Fisure I
1. Before connecting the unit, apply pipe dope to plumbing male threads physical Location ãnd plumbing ftypicall

that will be inserted into the valve. Do not apply pipe dope to the valve.

2. Make sure that the anow on the side of the valve indicates the conect

direction of the flow
3. Fuel shut-off valves can be installed in all three planes. However,

mounting the valve horizontally (with vent pointing down) is

recommended. Do not install valve with top down. (Refer to Figwe I.)
4. Hold valve in position, (use a tool on valve wrench flats) and tighten

plumbing into inlet and outlet ends . (Refer ø dineraìons on pages 34.)

Fuel Valve

Master Regulator
(High pressure)

Bypass Fuel
Filter Carburetor

Wrench Flats

@ "outro*: 
Do NorrwsrrHE vALvE BoDy HousrNG.

--- 
Remove plug and attach vent line.

Route to non-hazardous area.FUEL FLOW

5. To mount flanged models, follow the appropriate installation codes

and ordinances for the applicati on. (For dimensions see page 4.)

6. A vent line (to allow gas trapped forward between fuel valve and the

carburetor to escape) should be attached to the vent connection at the

bottom of the valve housing. Remove the plug and install the line.

(Reþr to Fígure 1.)

Gonnecting Pneumat¡c Models
n25A2.n M5í8O.P and ll5l8O-V
1. Repeat the steps above (1 thru 5), and observe the necessary cautions.

2. A lever/arm (handlÐ and a cocking latch æe provided to allow manual

opening of the valve. The thumb-operated latch can be locked in place

to hold the lever/arm latched. The cocking latch will be releæed when

pilot pressure reaches 2.5 psi (17 kPa) [0.17 bar]). M2582-P and

M5180-P automatically open at 2 psi (14 kPa) [0.14 bar], and fully
open at 3 psi (21 kPa) [0.21 bar]. See Specifications,page 12for
maximum control pressure.

@
CAUTION¡ BE SURE PNEUMATIC SOURCE
RELEASES THE MECHANICAL LATCH WHEN RUNNING.

3. If vacuum control is desired, swap the Control Pressure connection

fitting and the Breather Vent fitting on your M5I8GP model Gee Fle. 2).

Figure 2
Pull the lever up, and press the latch

down into ddge with thumb.

Level Arm

Gonlrol Pressure
Connection

Latch

Breather
Vent

5



WIFlING INFORMI\TION

WITH APPROVED SEALS IS REQUIRED BY THE NEC FOR HAZARDOUS AREA INSTALLATTONS.
RATINGS. HARD CONDUIT

WAR}IIIIG¡ PERFORM THE WRING OPERATION WTH THE POWER SOUFCE "OFF'AND THE AREA MADE

]ú258.2 Internal lñliring
Wiring shown in normal mode of operation (seat open). The 18 AWG
(1.0 mm'?) wire is color coded to the coil:

For CD ígnítÍans: White and Orange
For Møgneto ígnitìons: White and Green
For Bøttery: White and Blue

Conduit Installation
Install a l/2 NPT conduit from the M2582 conduit connection to the

power source. See M2582 Dimensions (page 3) for location.

For wiring the M2582 fuel valve to Solid-State TAITLETALE6
annunciators, refer to page 9.

lnternal Wiring
Íor N12582

NOTE:

For grounding the ignition (CD models only)
tlrough the fuel valve snap-switch, use a

Magnetic Switch Adapter (see Magnetic
Switch Adapter, below) and install a 100

ohm; 2 watt resistor (included on page I t).

Oplional
RasistorWhito

Red

Black

Ground

MSOBI lnternal Wiring
Wiring shown in normal mode of operation (seat open). The 18 AWG
(1.0 mm'1) wire is color coded to the coil:

For CD lgnitíons: White and Orange
For Møgneto lgnítíons: White and Green

For Bøttery: White and Blue

Conduit Installation
Install a 1/2 NPT conduit from the M5081 conduit connection to the
power source. Refer to Dimensions (on page 4) for location.

For typical wiring of the M5081 models refer to pages 7 and 8.

For wiring the M5081 fuel valves to Solid.State TNITLETALEo
annunciators, refer to pages 10 and 11.

Ground

Opüonal
Rsslslor

(S€6 Nots)

NOTE: For grounding the ignition (CD models only) through the fuel valve snapswitches,
use a Magnetic Switch Adapter (see Magnetlc Swltch Adrpter, below) and install a
100 ofun; 2 watt resistor (included in page ll).

M5OA1 lnternal
Wiring

Valve
D¡sconn€ct
Switches

lsnilonl lglli*2

M5O8l FS lnternal Wiring
For typical Wiring refer to page 8.

For wiring the M5081FS to MARK [/ lA24 refer to page 11.

Magnetic Switch Adapters for Use w¡th
Gapacitor Discharge lgn¡tions
Connect the Magnetic Switch Adapter between the fuel Valve
terminal I and the CD lgnition. See wiring diagrams on pages 7,9, 10.

65020155¡ For use with negative

ground ignitions up to 450 VDC.

65020127: For use with positive
smrnd ionilionc un fn 45O VDC

65020126: For use with negative

ground ignitions up to 240 VDC.

îtbgúwgand
i/4grratlc Sl,rlb!, AW siælt4tÌt

Valve

Sw¡tch 2 (Nore)
Coil

Ground Sw¡tch I
j

NOIE: Wring shown in normal modeof operation (seatopen).Ip 18 AWG (1.0 mm)
wire is red color for both options: 12 VDC and 24 VDC.

6

10

Ø

o
9

Ø
I
o

6

Ø
5

o
3

Ø
2

o



TYPICAL WIRING for M5Oa1-C (CD IGNITION MODELS)

M5081-C Wiring
without TATTLËTALEo

annunciators

Start+un- timer

Magrctic
Switch
Adapbr

Magnetic
Switch
Adapter

p
Start+un.t limer

:100 ohm, 2 watt
Resistor (Notes 3 and 4)

3OTPHCD

To additional
TATTLETALE'

NOTE 1 : To CLOSE FUEL VALVE-N)T GRâUNDING THE IGNITION (Slngle CD lgnition Systems) Renove the factory-installed jumper on terminals 6-5.

Do NOT ground terninal 6.

NOTE 2: To CL)SE FUEL VALVE-+,IOT GROUNDING THE IGNITIONS (Dual CD lgnition Systens) Renove the jumper on tenninals 6-5.

Connect seænd ignition to Magnetic Switclt Adapter ternínal ALT2.

N0TE 3: To CLOSE FUEL VALVE and GROUND THE lGNlTlON (Single CD lgnltion Systens) Renove the jumper on terninals 6-5.

Connæt a l()0 ohn, 2 watt resistor between valve terminals 1-2. Ground terminal 6.

NOTE 4: To CLOSE FUEL VALVE and GROUND THE IGNITION (Dual CD lgnition Systerns) Remove the junper on terninals 6-5. Oonnect a lN ohn,
2 watt resistor betvyæn valve terninals 1-2, Grourd terminal6, Connect seænd ignilion to Magnelic Swilch AdEter lerninal ALT2.

3(lTPHCD

CD ignition

o
4

o
o
3

Ø

o
2

o
o
'I

o

Additional
CD ignition

CD ignltion

Ground

M5081.C
CD lgnition Models

Terminal Block

o
10
Ø

CI
I

o
7

o
o
6

o
4

o
o
3

Ø

o
2
o

o
1

o

TYPICAL WIRING for M5Oa1-B (BATTERY IGNITION MODELS)

M5081-B Wiring without
TATTLETALEo annunciators

Start-run/ limer

M5081-B
Battery Models

Terminal Block

Ground

Start*un

* lN4ll05 Dlorþ
for flyback protection

To additional
TATTLETALE'

7

r.i r.-y
i \ Jumpersy'

DC Power
soufoe

o
10

Ø

o
8

o
7

o

o
6

o
4

o
o
2

o
o
'l

o

DC Power
30uroe

o
4

o
o
3

Ø

o
2

o
o
1

o

timer



TYPICAL WIRING for Msoal-A (MAGNETO IGNITION MODELS)

Magneto

o
4

o
o
3

Ø

o
2

o
CI

1

o

M5081-A Wiring without
TATTLETALEo annunclators

Start-run
l¡mer

M5O8T.A
Magneto lgnition Models

Termlnal Block

3O7PH

Jumpers
Additlonal
fúagneto

K'
65010055
D¡ode Packago
(See Notes 2{)

Slart-run
timer

3O7PH

To additional
TATTLETALE'

NOTE 1 : To CL)SE FUEL VALVE-NOT GROUNDING THE IGNITION (Single Magneto Systens) Remove the tactory-installed þnper on terninals 6-5.

Do NOT ground terninal 5.

NOTE 2: To CLOSE FUEL VALVE-N)T GROUNDING THE IGNITIONS (Dual Magneto Systens) Renove the tactory-installed jumpers on terminals 6-5 and 9-8.

Add 6501Ct065 diode package as shown. Do NOT ground terminals.

NOTE 3: To CLOSE FUEL VALVE and GROUND THE lGNlTlON (Single Magnelo Sysfems) The factory-installed þmpers (6-5 and 9-8) must be in place.

Add ground wire to terminal 5.

NOTE 4: To CLOSE FUEL VALVE and GROUND THE IGNITION (Dual Magneto Systems) Renove the junper on terninals 9-8.

Add 65010065 diode paclage as shown. Add ground wire to terninal 5.

Magneto

o
I

o
I

o
7

o
6

o
Á

o
4

o
o
3

Ø

o
2

o
o

1

o

TYPICAL W¡RING for MsOal FS (NOFIMALLY ENERGIZED MODELS)

M5081FS
trZo¡24 VÐG Models

Terminal Block

Ground Ground

* lN4mS D¡oth
for llyback prolection

Start-run
t¡mer

I

o
6

Ø

o
7

o
o
8

CI

o
I
Ø

o
10

Ø
DC Power

souroe

+

o
5

o
o
'1

o
o
3

Ø

o
2

o
o
1

o

221PH 221PH



TYPICAL WIRING for M2582 to SOLID-STATE TATTLETALE"'

@
WARIIING¡ PERFORM THE WIRING OPERATION WTH THE POWER SOURCE "OFF" AND THE AREA MADE NON-HAZARDOUS.
MAKE SURE THE VOLTAGE AND CURRENT REOUIREMENTS ARE WITHIN THE FUEL SHUT.OFF VALVE RATINGS. HARD
CONDUIT WTH APPROVED SEALS IS REQUIRED BY THE NEC FOR HAZARDOUS AREA INSTALLATIONS.

N,25,A2 to LCDT-PS-CD (RÞP (positive ground)

LCDT.PS.CD (RþP

Relay
Contacts

Relay conlac{s rated: 3 A, 30 VDC, 4 A, 125/250 VAC

Ground

Red

Black

GND

Fv(+)

FVC)

NO

c

6
IGN 1

M2582 FuelValve

Whits

Red

Bleck
FVC

@
IGN.I

FV(+)

GND

NO

c

Nl25,A2 to LCDT-PS-CD-N (negative ground)

M2582 Fuel Valve
White

erán¿
* Relay conlacts rated: 3 A,30 VDC,4 A, 125/250 VAC

N12582 to MARK II-N (negative ground)

M2582 Fuel Valve

MARKII.N
Terminalblock

White

Nl25A2 to MARK tr-P (positive ground)

MARKtr.P
block

.''J

l.

'î

t-! !.

{:ìì
ì
i

I

M2582 FuelValve
WhAê

Ground

FET output raled:0.5 A @ 250 VDC max.

Relay

Contacts

M,25,A2 to MARKIV-N (negative ground)

M2582 Fuel Valve
+

Whito

¡

MARK IV.N
terminalblock

I

Red

Black

IGN 1

N/C
FN
GRD

N¡
ef
øts

Rsd

Black
IGN 1

IGN 2
FN
GRD

I Ë# ä

Black

tøtNtgiløt\ì tì

Grl nd Þ Magnetic Switch Adapter for CD ignitions
(negalive ground type)

Ground



TYPICAL WIRING for MSO to SOLID-STATÊ TATTLETALE'

@
WARNING: PERFORM THE WIRING OPEBATION WITH THE POWER SOURCE "OFF" AND THE AREA MADE NON.
HAZARDOUS. MAKE SURE THE VOLTAGE AND CURRENT REOUIREMENTS ARE WITH¡N THE FUEL SHUT.OFF VALVE RATINGS.
HARD CONDUIT wlTH APPROVED 6EAL8 I8 REQUIBED BY THE NEC FON HAZARDOUS AREA ¡NSTALLATIONS.

NC

c

NO

GND

FV

o
4

o
o
3

o
o
2

o
1

o

o
10

o
I

o
I

o
7

o
6

o
5

ll/lsO to LCDT-PS-CD (RÞP (positive ground)

M5081 Terminalblock
LCDT.PS.CD (RÞP

Terminal block

* FV(-) FET ouþul raled: 0.5 A @ 250 VDC max.

Relay conlacts rated: 3 A, 30 VDC, 4 A, 125/250 VAC

Relay

Contacts
I

MsO to MARK II-P (positive ground)

jumper

llfs() to LCDT-PS-CD-N (negative ground)

M5081 Terminalblock
LCDT-PS-CD.,N
Terminal block

jumper

M5081 Terminalblock

¡umper

MARKII.P Þ
terminalblock

+

Relay

Contacts
I

¡.. .i

* FV(-) FET oulpul raled: 0.5 A @ 250 VDC max.
Relay conlacts rated: 3 A, 30 VDC,4 A, 125/250 VAC

M5081 Terminalblock

ññsO to MARK II-N (negaiive ground)

Þ u¡Rf n-p nas SCR oulput rated:0.5 A @ 250 VDC max.

fMsO to MARK IV-N (negative ground)

M5081 Terminalblock

lumpsr

MARKII.N Þ
terminalblock

i MARKIV.N*
terminal block

þ Magnetic Switch Adapter for CD ¡gnitions (negal¡ve ground type)

Þ MARK n-N has FET oulpuls rated: 0.5 A @ 250 VDC max.
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Ø
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* MARK Mas FET outpuls rated: 0.5 A @ 250 VDC max.



TYPICAL WIRING for MSO to SOLID-STATE TATTLETALE." continued

@
WARI{IIIG¡ PERFORM THE WIRING OPERATION WITH THE POWER SOURCE "OFF. AND THE AREA MADE NoN
HAZARDOUS. MAKE SURE THE VOLTAGE AND CURRENT REQUIREMENTS ARE WTHIN THE FUEL SHUT.OFF VALVE
HARD CONDUITWITH APPROVED SEALS IS REQUIRED BYTHE NEC FOR HAZARDOUS AREA INSTALLAT¡ONS.

M5Oal FS to MARK I\I-12/24 M5OA1 -B to MARK D{-1U24

M5081FS Terminal Block M5081.8
K1: External Relay(s)

MARK rv-r224 n>,
terminal block "

+

*
lumper lumper

K1

*

*

* 1N4005 Diode

for flyback protection

þ [,,tlRX Mas FET outputs raled: 0.5 A @ 250 VDC max.

* 1N4005 Diode

for flyback protection

þ UnnX Mas FET outpuls rated: 0.5 A @ 250 VDC max.

MARK IV.l2124
terminal block

Þ

MSOA1 FS to MARK l/J4A24

M508lFS Terminal Block

MSOAI to MARK lll-N
f f Alarm Relay

HBE

M5081 Terminal block

jumper

* IGN
+FV
-FV
ALM
GRD

t ilt.N
terminel block

lgnilion =
90-250 Vdc

* 1N4005 D¡odo for flyback protection

Þ MARK lll has FET outputs rated:
0.54@250Vmar.

þAuxlllary Relays must be
hsrm€llcally-ssaled ceillfled by UL
lor use ln Gl. I, Div.2, Gp. D areas.

Relay

Þ
of

Shutdown Relay

* lN{005 Diode for flyback proteclion

f MARK ll! hae FET ouþuts ratod:
0.54 O 250V max.

.r
I I Alam Heley must be

herm€û¡cally€ealed ceilified by UL
lor uee in Gl. I, Div. 2, Gp. D ar€as,

DC Power
soufc€

1U24V
SD
FN
GRD

KS!g
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ñ

o
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o
o
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o
o
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Ø

o
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o
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DC Power
30ulco

ô >ô >
ü Èb 

N

o
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o
7

s
o
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o
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o
o
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o
CI
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Ø
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u24VÐC
Þ*r*uur*o

terminal block

*

1U24
s/D
FV

N
Kqg
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o
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o
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o
2

o
1

o

Power

NI
N¡
E!
øt
ñ¡
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Ø
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o
q
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3
O
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1
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TO CLOSE FUEL VALVE AND GF|OUND THE IGNITION
'llhen Cøpocitor Dìscharye lgniÍìon Systems are specified tobe grounìIed when
thefael gas valve closes, and aMøgnetìc Swítch Ailapter is in use, a resistor
must be used in the system to prevent damage to the valve snap-switches.

M5081-C: Place the 100 ohm, 2 watt resistor between valve terminals I and 2 as shown.
Remove jumper "B" from terminals 5 and 6. Place a ground wire to terminal 6 only.
Do not ground terminal 5 or damage will occur.

M2582-C: Place the 100 ohm, 2 watt resistor in the black wire and ground as shown.
All other input and output wiring shown in bulletins, or other specific wiring
diagrams, remain the same.

A lOO ohm, 2 watt res¡stot for your conven¡ence.

M5081-C
JumPêr'A'a Jump€r'B'-/ Removo Itt Reslstor

100 ohm
2 wâtt

M,2542-C

'100 ohm

To Magnellc
Swltch Adaptor

7 3

2 watt

To Magnetic
Switch Adaptor

11



SPECIFICATIONS

Valve Body: Sandcast aluminum, painted red (conosion resistance);

Optional cast steel qvailable tor M5081 and M5081FS models only'

Valve Seat: Buna-N

Maximum Valve Inlet Pressure:
, M25821M2582-P: 80 psi (552 kPa) [5.52 bar]
. M5081/ì45081FS/ M5180-P: 100 psi (689 kPa) [6.89]

Maximum Control Pressure (Pneumatic Models):
, M2582-P: 75 psi (517 kPa) [5.17 bar]
. M5180-P: 80 psi (552 kPa) [5.52 bar]
. M5180-V: 30 in. Hg vac. (-100 kPa) [-1.00 bar]

Snap-switch: M2582: One SPDT 5 A @ 480UAC
M5081, and M5081FS:Two SPDT 5 A @ 480 UAC

Wiring: M2582: Wre leads
M5081, and M508IFS: Terminal block

I TRAilI( W. iIURPHY SOUTHERI¡ DIYISIO}I

P0. Box I 8l 9; Rosenberg, Texos 77471; llSÂ

tel. (2811 342-0297 lox (2811 341-ó00ó

e-rnoll soles@fwmurphy.tom

Coil Rating: Intermittent duty; coil type must match power source;
. CD ignition coil resistance: 72 O

CD ignition primûry voltage: 1,38 to 3.8 A
. M508IFS model: Energized to Run (continuous-duty coil)

coil resistance:

12 V model: -Ti Q;
24 V model: 13é Q

. Magneto ignition coil resistance: 0.5 O
Magneto primary voltage: I to 5 A

. Battery coil resistance : 7 O
l2or24YDC: I.2to2.4A

Laboraûory Approval: CSA listed for Clæs I, Groups C and D Hazardous

l¡cations. 5 amps maximum; intermittent duty; models M5081 and

M508 I -CD engine ignition powered, and model M508 I -8, 12 or 24

VAC or VDC; switch contacts rated 5 A @ 480 VAC maximum.

Maximum pressure 100 psi (689 kPa) [6.89 barl

ln order to consistentty bring you the highest quality, full featured products, we reserue the right to change our speciÍications and designs at any time.

¡RANK W. ¡URPHY f{tAtlUfÂCfURIR P0. Box 470248; Tulso, 0klohomo 74147; USA rel. (9181 ó27-3550 lox (9181 óó4-ó14ó e'moil soles@fwmurphy.tom http//ww.fwmurphy.com

@lll"wPhli
fturh Rd.; loverstock, Solísbury SPI l0z; U.K

tel. +44 ì722 410055 fax +44 1722 4ì0088

e-rnoll soles@fwmurphy.to.uk

http://www.fu munhy.ro.uk

r fRAllf W. ITIURPHY nÂl¡Ct
tel. +33 I 30 7ó2ó2ó l¡x +33 I 30 7ó3989

r ilUNPHY D[ ÍTÍXICO, S.À DE C.Y.

8lvd. Ànlonio Raho (ordero 300, froaiôn del Aguoþ

Son Luh Potm'r, S.LP.; Môxko 78384

tel. +52-48-20ó264 fox +52-48-20ó33ó

e-ñoll vonlos@muf phymex.com.mx

r fRAill( w. runPHY PrE., ûD.
llo. 2 Tum South Srsst 2,

Spdntes Bldg., #02-01/02

Singopore ó38042

tel. +65 863-1398 lax +65 863-0208

e-nrcll fsmsoles@fwmurphy.tonsg

r NURPHY SWIÍCH Of (AUTONMÂ

4.l343 l2thSlroelWel
Polrdole, (olifornio 93551 -l 442; llSA

tel. (óól I ?72-4700 fox féól) 94I-7510

e-moll soles@murphysritth.tom

httpl//viryw,mu¡plrysw¡tch.eorn

r racouannfi (oRPoRAIloll

ló20 Hume Highm¡
(omphlllield, Vk 3061; Aurrolio

rd. +61 3 9358-5555 f¡x +61 3 9358-5558

e-moll muphy@mocquonie.tom.ou

ffil
usl-180 0001 ffit 28221
UK-lßo 0002 lil 2gil22

Single/Dual ign. - negative ground up to 450 VDC 650201 55650201 55

Single/Dual ¡gn. - posit¡ve ground up to 450 VDC 65020127650201 27

650201 26650201 26Single/Dual ign. - negative ground up to 240 VDC

Magnetic Switoh Adaplèr for CD lgnitlons

6501 0065Dlode Packaga for Dual Magnelo lgnitions

00007908Pilot Diaphragm 55050420

D¡aphragm Assembly 550001 53550001 84

550001 32550001 3255000143Vent Bushing Assembly 5500013255000't43

550001 61550001 31550001 46Top Works Complsle Valve Less Body and Vent 550001 55550001 50

Stem and Seal Kit 550001 35550001 47550001 355500007555000093

550001 38Close/open lndicatot Assembly 550001 38

5500007255000098Snap Switch Assembly 550001 60

Manual DlsconneGt Àssembly 550001 3755000097

Handle k¡t 55000096

Handle and latch kit 550001 5455001 48550001 02550001 02

Handle and Latch Klt

550001 1 ILatch block switch and mounting bracket assembly 550001 96

Latch block switch and coil assembly

5500007455000095Latch block assembly

Lalch Block Assembly

24 VDC 550001 59

12 VDC 550001 58

M5081FS Co¡l Assemb¡v

5500008055000094Maoneto lgnition

550001 27550001 29CD lgnition

Battery 550001 26550001 28

Coll

M5081M2582
M5f80-P
M5180-VM2582-PM5081FS

.

SEFìVICE PAFìTS

12
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f-Írnited \üairant5,'
MURPHY SWICHGAGE@ and MURPHYMATIC@ CONTROL SYSTEMS

. This Murphy supplied product is wananted to be of good quality materials and
' workmanship. This limiæd warranty is for a period of TWO years. Any unit sús-

pected of a quality flaw, verified by Murphy, will be either repaired or replaced, at

our option, when returned to our factory, transportation charges paid. If a customer

is requesting on-site service assistance for a MURPHYMATIC control system, we

will engage the proper resources to repair, adjust or replace the MURPHYMATICþ

control system in accordance with our Service Philosophy and Limited Warranty.

We are not responsible for damage caused by improper installation, neglect or

abuse and are iimited under wananty to repairing or replacing the item only and are

not liable for equipment on which this product is installed.

specifications as supplied and no other wananty except of title shall be implied. All
other wananties, express or implied, including but not limited to wananties of mer-

chanøbility or fitness for a particular purpose, are explicity disclaimed. The liabili-

ty of the company shall not in any case exceed the cost of conecting defects in the

supplied product; and upon the expiration of above mentioned two years, all such

liability shal! terminate. The company shall not in any event be liable for indirect or

consequential damages.

You have purchased dependable instrumentåtion and with normal care, it will pro

vide long and faithful service, and enhance the preventive maintenance progrâm on

your valuable equipment, Any claim for shortage or damage of this shipment must

Murphy SWICHGAGE@control instruments, MURPHYMATIC control systems, be accompanied by this Packing Slip within 15 days of receipt or invoice datg

or their paß, and supplied pioduct shall be of kind and quality desmibed in the whicheveris later;

fRAl{l( W. frlURPHY MANUÍACÍURIR P.0. Box 470248;Tuko, 0klohomo 74147; USA tel. (9181 ó21-3550 l¡x (9181 óó4-ó14ó e.mollsoles@fwmurphy.com http://ww.fvnnurphy.com

@m""_fphd
I TRAI{K W.IIIURPHY SOUTH¡RI{ DIVISIOII

P.0. Box I 81 9; Rmenberg, lexos 77471; USA

rel. (281 l 342-0297 fox (281 I 341-600ó

e-moll soles@fwriurphy.rom

r fRAilK W. IIIURPHY, I.TD.

(hurrh Rd.; toverstork, Solhbury SPI I(lZ; U.l(.

lel. +44 1722 410055 lox +44 1722 410088

e-moll soles@fwmurphy.ro.uk

http://www.f wmu rphy.co. uk

r ÍRAI¡K W. flTURPHY ÍRAI{C[

lef. +33 I 30 76262ó fox +33 I 30 7ó3989

r MURPHY Dt filtxtco, s.À DE c.v.

Blvd, Anlonio Rmho (ordoro 300, troaión del Aguoie

Son luis Polosi, S.LP.; Mêxko 78384

rel. *52-48-20ó264 fax +52-48-20ú336

e-noil mumexsl@sonluis.podernel,tom.mx

r fRAI{K W. MURPHY PIE., [ID.
No. 2 Tuos South Streei 2,

Sprintea tldg., #02-01/02

Singopore ó38042

lel. +ó5 8ó31398 lox +ó5 8ó3-0208

e-rn¡ll fvmsoles@fwmurphy.com.sg

I Í{IURPHY SWIT(H OT (AIIÍORI¡IA

41343 l2û $reelWesl

Polmdole. (olifonio 93551 -l 442; USA

tel. {ó6ll 272-4700 fox (6ól I 947-7570

e-nroll solos@murphyswilch.com

http://www. murphyswikh.com

I I{IACOUARRIT (ORPORÂTIOII

I ó20 Hume Highwoy;
(ompbellfhld, Vk 30ól; Aurrolio

tel. +ól 3 9358-5555 f¡x +61'3 9358-5558

e-moll murphy@mocquonie.com.ou

ffi
usA-tso 9001 FM 28221
uK-lso 9002 FM 29{22 ¡

Printed in LJ.S.A.

This Murphy supplied control device is warranted to be of good quali-

ty materials and workmanship. Murphy wanants this quality for a peri-

od of TWO zuLL YEARS. (Parts and systems are code dated,) This is

only a time limit extension of the standard vvananty; all other state-

ments in the Murphy Limited Wananty remain in effçct.

As with any monitoring and/or control system, the purchase, instal-

lation and use of SWICHGAGE@ control instruments and other Murphy

Systems is NOT AN INSURANCE POLICY. It is, however, the sim-

plest means of adding inexpensive, reliable protection-protection that

is as sound as the instruments, installation, and follow-up preventive

maintenance program that is applied to these instruments and to the

equipment they help protect. SWICHGAGE@ control instruments, prop-

erly insalled and maintained, are important and effective tools in any

preventive maintenance program.

AII "work machines" have life signs such as pressures, temperatures,

levels, and overspeed conditions. Each ofthese vital signs can be moni-

tored by a SWICHGAGE@ capable of accurate indication and reliable

limit switching. Teamed with Murphy electrical and SELECTRONIC@

components, SWICHGAGE@ control instruments can constantly moni-

tor pressures, levels, temperatures, vibration, and overspeed conditions

"nd activate alarm and/or shutdown when preset limits are reached. As

,ese vital signs are constantly monitored, the SWICHGAGE@ control

instruments and their related components must be periodically inspected,

both visually and physically. Look for frozen pointers, bad contacts,

kinked or broken pressure tubing or capillaries. Check floats on lævel

SWICHGAGE@ control instruments visually and, if possible,

mechanically. Test electric circuits and move limit contacts into the

operating range to see that the proper sequence of events occurs when

the contacts meet.

If a SWICHGAGE@, TATTLETALE@ or other component fails the

visual, physical, or electrical check, then repair or replace the unit or

its parts as necessary to bring it back to proper operation. lVhen a

question exists on wanarlty, the questionable part should be returned

to the factory or affîliate company for wananty inspection. If within

the warranty period the unit is found to operate improperly and it
appears to be related to material quality or workmanship, Murphy

will repair or replace the product. (See Wananty above.)

Murphy SIVICHGAGE@ control instruments, MURPHYMATIC@

panels and SELECTRONIC@ systems are not a substitute for, but can

be important tools in, a routine preventive maintenance program.

Since 1939 we have been building our worldwide reputation as the

source for simple, reliable monitoring and protection, featuring sim-

plicity of maintenance. Please refer any questions regarding tests,

repair or replacement parts to the factory, your nearest affiliate com-

pany, or your authorized servicing dealer.

08758tR Revised 08-gg



GararrtÍ¿r {-irnitada
INSTRUMENTOS MURPHY SWICHGAGE@ Y SISTEMAS DE CONTROL MURPHYMATIC@

Los instrumentos Murphy SWICHGACEo y los sistemas de control
MURPHYMATICo son garantizádos por su buena calidad en los materiales de

fobricación y la mano dc obra. Esta garantía cs limitada por DOS años, con la

excepción de aquellos artículos manufacturados por terceros pero vendidos por

Murphy, que cuentan con la garantía original del fabricante.

Murphy se reserva Ia opción de reparar o reemplazar cualquier unidad consi-

derada de calidad inferior, siempre y cuando ósta ha sido regrezada a nuestra

planta con cargos de. envío pagados. No somos responsables de daños causa-

dos por la inadecuada inst¿lación del producto, el mál trato o el abuso, todas

las partes fabricadas en Murphy son de garantía limitada para su repatación o

su reemplazo y no se responsabilizan por ningun equípo en el cual nuestros

controles han sido instalados.

Los instrumentos Murphy SWICHGAGEa y los sistemas de control
MLJRPHYMATICo, asi como cada una de sus partes deben ser de la misma

calidad y la misma fabricación a las descritas en las especificaciones sumi-
nistradas con cada producto, y ninguna otra garantía a excepción del ftulo es

implícita. La responsabilidad de la compañia bajo ningunu sircunståncia dcbc
exceder el costo de reparación del desperfecto en los sistemas Murphy, instru- '
mentos SWICHGAGEo o.sus componentes, una vez cumplida la garantía

descrita, por dos años, ioda responsabilidad es nula. La compañia por ninguna

razón se hace responsable de daños concecuentes o indirectos.

Usted ha adquirido instrumentación confiable, y bajo cuidado normal le pre
porcionara buen servicio a largo plazo, mejorando el mantenimiento preventi-
vo para su valioso equípo.

Cualquier reclamación de piezas faltantes o daños del envío debe estar acom-
pañada por esta garantía, y formulada en 15 dias subsecuentes a la fecha de

entrega o de la fecha de facturacion.

tRAllKW.tlURPllYtlAllUfACfURtR P.0.80x4i0248;Tuho,0klohomo74l47;USA tel.(918)ó271550 fox(9181óó4-614óe.mollsoles@fwmuehy.romhnp://w.fwmurphy.rom

fut-rP"l!"d
r TRANK W. tiluRPHY SoUIHtRil DtVtStot{

P.0. Box I 81 9; Rosenberg, Texos 77471; lJSÄ

tel. (281 ) 342-0297 lox (281 l 341,ó006

e-rnail soles@fwmurphy.tom

I TRAI{K W. ITURPHY, TTD.

(hunh Rd.; loverstork, SolÍ¡bury SPI l0Z; U.l(.

þl; +44 1722 410055 l¡x +44 1722 410088

e-nollsoles@fwmurphy.to.uk'
http://ww.fwmurphy.ro.uk

ilRAI{K W. T1URPHY TRAI{G

tel. +33 I 30 7ó2ó2ó fox +33 I 30 7ó3989

r ilURPHY Dt IilEXt(o, S.A. Dt C.V.

Blvd. Antonio Rocho (ordero 300, Froaiôn del Äguoie

Son luis Polosi, S.LP.; Méxko 78384

tel. +52-48.206264 fox +52-48-206336

e-ni¡il murmexsl@sanluis.podernel.com.mx

r ÍRAI{K W. MURPHY PIE., ITD.

No. 2 Tuos South Sfieet 2,

Sprinlecs Bldg., #02-01/02

Singopore 638042

tel. +65 8ó3-i398 fox +65 8ó3.0208

e-moll fwmsoles@fwmurphy.rom.sg.

I TIIURPHY SWIT(H Of OI.ITORI{IA

41 343 I 2û Street West

Pslmdole, (olifornio 93551.1442; USA

lel. (6ól) 2/2-4700 lox (óól I 947.7570

e-nroil sohs@murphyswf rh.com

http://rvvlw.murphyrwil(h.(om

r MACOUARRIT (ORPORATIO}I

I 620 Hume Highwoç
(ùmpbellfield, Vk 3061; Austrolio

tel. +61 3 9358-5555 l¡x +ól 3 9358.5558

e-moll murphy@mocquonie.com.ou

9001 tùl 28221
9002 Ftil 29422

Pr¡ntêd ¡n U,S.A.

Todos los instrumentos de control Murphy SWICHGAGE@, paneles

MURPHYMATIC@ y sistemas SELECTRONIC@ esrán garaniizádos

en sus materiales de iabricación y su mano de obra. Murphy garantíza

esta calidad por DOS RÑOS o la garantía del fabricante original para

con nosostros. ffodas las partes y los sistemas están fechados en codi-
go.) Esta es solo una extension del tiempo límite en Ia garantía están-

dar; todas las otræ clausulas de la garantía permanecen efectivas.

Como cualquier otro sisiema de control y/o monitoreo, ia compr4 insia-

lación y uso de los instrumentos de control SWICHGAGE@ y otros sis-

temæ Murphy NO ES UNA POLIZA DE SEGURO, Pero es, la forma
más económica y confiable de dar protección-protección que es tan
c-^ --^-^ l^^ ---)---L^- --- :-,- - . - t,- -.L-t' .1 1,- -- -,.-iirme como ios proüuctos lilisilios, l¡isfalaciuii y uii cortsiarrfe prugrama

de mantenimiento preventivo se aplica a estos instrumentos y a los

equipos que estos ayudan a protgger. Instrumentos SWICHGAGEo ade-

cuadamente instalados y mantenidos, son herramientas efectivas e

importantes en cualquier programa de mantenimiento preventivo.

Todas las maquinas de trabajo, tienen signos vitales como: presión,

temperatura, nivel, velocidad y cada uno de estos puede ser monitoreado

por un SWICHGAGE@ capaz de dar lecturæ de precisión y señales de
intemrnniÁn Fn ¡nmhin¡¡iÁn ¡nn ^^ññ^nÞnfêc clÁntrinnc l\f""^h.,

SELECTRONIC@, el SWICHGAGE@ puede monitorear continuamente

la presión, el nivel, la temperatura, y activar alarmas y/o el paro cuando

el límite del intemrptor es activado. Así como los signos vitales son

constantemente monitoreados, los SWICHGAGE@ y sus partes deben

ser inspeccionados periodicamente tanto visual como fisicamente.

Asegurese que la aguja indicadora no esté congelada, que no tents.
malos contactos, que las mangueras de presión o los capilares de tem-
peratura no esten torcidos o perforádos. Cheque mecánicamente y de

ser posible visualmente los flotadores de los SWICHGAGE@ de nivel.
Pruebe los circuitos y manualmente opere los intemrptores para veri-
ficar que trabajan eu secuencia cuando el contacto se activa.

Si un instrumento SWICHGAGE@, un anunciador TATTLETALEo o
cualquier otro instrumento presenta anomalias al checarse, visual, fisi-
ca o eléctricamente, repare o reemplace la unidad.o sus partes como

sea necesario para reestablecer su operación normal. Si hay alguna

duda en la garantía, la parte en cuestion debe ser regresada a la fabrica
o a nuestro distribuidor para una inspección apropiada. Si durante su

año de garantía la unidad se ha encontrado defectuosa y todo determi-
na que es debido a mala calidad de sus componentes o durante el
ensamblado, regrese la unidad a Murphy para inspeccionarla y posi-
blemente repararla o reemplazarla por otra bajo nuestra garantfa. (Vea

la garantía en la parte superior).

Los SWICHGAGE@, MURPHYMATIC@, SELECTRONIC@, no son

un substituto de, pero pueden ser una henamienta importante en el
nrtina¡in ã- -.-t--i-lon+n *-^.,^-+1.,^ l\^^l^ I fìtll L^*^^¡urrrr4rrw Hrw6r4rrr4 uv tttdrltvl¡l¡lttvrrtw prvv!¡ttlyu, uuùuv r 7J7 ltt llluù

creado nuestra reputación alnededor del mundo como proveedores de

monitoreo y protección simple pero confiable con un mantenimie

mínimo. Por favor dirija sus preguntas referentes a la pruel,.,
reparación o reemplazo de cualquier parte a nuestras fabricas u
oficinas o distribuidor autorizado Murphy. 
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INSTALLATION AND ]T,IAINTENANCE MANUAL
for

NO. SRV100, SRV7Z , SRV150 OR SRV15oSS
STARTER RELAY VALVE

IIISORTANT SAFETY INFORMATION ENCLOSED.
HËÀÞ THIS MANUAL BEFÞRE OPERAnNG TOOL

FAILURE TqÖB$ERVE THE FOLLOWNGWARNINGS COULD RESULT IN INJURY.
IT IS THE RESPQNSIBIUTY OF TTIE EMP.LOYER TO PLACE THE INFORMANON

' lN THIS MANUAL INTO THE HANDS OF THE OPERATOR.

t;

a

a

Z. Apply No. SMB-441 Ingcnoll-Rand Scalant to rhe

malc th¡cad on thc nipplc, and install thc nipplc in the
Rcccivcr. Ilghtcn thc conncction so that it is airright.

3. Notc that one of thc tapped inlets on thc Rclay Valvc
is markcd'Ilf. Th¡pad this inlct onûo the nipptc urd
tightcn thc conncction so that irisd¡üttrr.'

4. Apply Ingcrsoll-Rand Scalurt o tl¡e ¡nalc tlurâds on
the air linc tha gocs to thc Staræç u¡d th¡cad this line
into thc tappcd outlct on the Rclay Valve that is
markcd "OItf'. Makc ccrtain thc conncction is
airrighL

5. Attach thc air hose ûom thc outlct sidc of a 3-way
normally vcntcd Control Valvc to thc small tapped
hole in the top of thc Rclay Valve. Usc
Ingenoll-&,and Sealant on thc malc thrçad.

Thls StarterReleyVdvc ls specidly desrgned end
m¡nufacürrcd by IngcrsolÈ.Rrad for for usc on
Stsrtcr bst¡llrdons Inst¡ll lf in ¡ccordancc witb
the followl¡3 lnstrucüons

Installadon of the Starter Relay Valve
l. Usc a sbort pþ nipplc bctwccn thc Rcccivcr a¡rd thc

Rclay Valvc. Usc a l" aipplc with thc SRVIOO,
l-l/4" nipple with thc SRVI2S, a¡¡d a l-l/2" nipplc
with the SRVI5O or SRVI5OSS.

ReferNl Commr¡¡lc¡do¡s to tbe Nea¡est
IngcrsolÞRend Ofllcc or Distribuûo¡:,
@ Ingcrsoll-Fa nd Conpany I 996

Pr¡rt dlDU.SÁ,

Always bteed ofi thc rlr prcssure beforc ettempting
to unscrew thc Stflrær Relay Velvcfrom the
Recciveror bcfod aftenplbg to pcrform rny
ms¡nûGnancc oo.tbc Au"å¡ n"Uy V¡lva
Ncvcrettcm, it t[nùovc rhc Rctelntng Rl¡g (f2)
f¡oûtffif RcleyVdvc-
until ¡ftcr thc ¡lr prcssurG b¡s bcen blcd otf. Ûthc
RctatnlngRing ls rturved whllc therc ls prcssure
ln thc Rcccivcr, lntchel pert of tbc Stertcr Relay
Y¡lve will be blorv¡ out witb consider¡blc force.

.i

i

Thc usc of otùer rh¡n genuitrê lryenotl-Rand rtplrcenent parts may resr¡lt ln safety h¡z¡rdq dec¡cased starter rclay
valvc perforoancc ¡¡d lncn¡sed msinten¡nce, end may lnv¡lid¡ûe all w¡rr¡nties
Ingersoll-Rand ls not rcsponslble for customer modilication of vdve for applications on which Ingersoll-Rend w¡s not
consulted.

lepain sbould bc m¡dc only by ¡utborize4 tra¡ned personnel. Consult yt¡tr ne¡nest Ingcrsotl-Rand Autborized
Servlccntcr.

I]IGERSOLLf,/ilIDO

¡f, wnnrurruc

NOTICE

NOTICE

g{GINE SrAtnNG 5r5faß



PART NU]IIBER FOR ORDEñINC

I Valvc Housng
forSRVl0O ....
for SRVI25
for SRVI5O

for SRVI50SS
PtpcPlug

MAINTENANCE SECNON

3

4

7

I
t0

il

t2

3

PART NUMBER FOR

End Plug

sRvlHo
sRvl25-40
sRv150-40
sRvrS0ss-40
HSPpS-2
sRvl50-210
sRvl50-246
sRvl50-339
sRv150-2ll
sRv150-33
sRvl50-250
sRv150-67

forSRVI5OSS

2

5

2:

EndPlW Scat O-tir¡g
RctainingR¡n! ....:...
Pipc Plug (for SRVI5OSS onlvì
Tunc-uo Kit fincludcs illitstrt!éd '

3, ),6 ?,9, lI, tz'ahd :'l
no¡r-illusratcd Part

No. SRV4R55 Ctrcasc) . . . . . :

rDru.1PD17:¡f )

SRVIso-sge
sRvl50ss-338
YSTI-143

sRvt5È368

sRvr5ÈTI3

ORDERING:I

2
o3

4

o5
o6
at

I
o9

UppcrPiston O-ring
Piston .

Bumpcr
Piston O-ring
O-ringRctainer
Spnng

EndPlug

3

u
t2
l3
I

o
ö

l0

o Indicates Tuno-uP Kit Part.
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'üweys weer cyc protccdon whm lubrlcetlng or
perforaing lnqlnþD¡¡¡cc on tbe St¡rtcr Rdey Vdva
Alweys blecd off tbc elr prtssuæ beforc lubriceüng or
performing any malntenence on thc Starter Rclry
Vdve.

LUBRICATTON

Periodicatty lubricate the Starter Relay Valve as

follows:

t. Blced offthe air prcssurc.

2. Disconnect thc No. 4 Hose from the tank at the

contol air supply port near thc bottom of thc valve

opposiæ the air inlct. In some installations' this 1/4'
N. P. T. will bc pluggcd.

3. Remove thc plug. Squirt about I ounce (30 cc) of lOW

oil into the valvc through the hosc or plug opcning.

4. Rcconncct thc hosc or rcins¡all the plug.

' Noi SRVIS|ÞTI(3 lbne-np Klt b ¡veil¡ble for
malntatnlng thc Startcr Rclay V¡lva lbls Iluc-ttp
Kit includes ell (}*ing$ Bumpcr rnd End Plug

Rcteining.Rlng

tNsrAlLên9l[
TOFafHETUNE{JP Kf

D¡sqsscsbb.qf O¿ s'tàñår Relnú f¡[v. .

l. Blccdoffthc airøcssutl
2. Ctamp the Rclby Valv.o in a visc wirl thc Rctaining

Ring (12) up.

MAINTENANCE,SEONON

psing
Þ¡ston

3. Carcñrlly ltmovs thc Retaining Ring. Tbc End Plug

(10) ¡bould sPring out If itdocs nc¡Ç taP theValve

Fouing (l) tieüüy with a sofr h¡mmcr until the End
'Plug springs out

4. RçmovetbeEndPlug, Sp,ring (8)' andPiston

açqgnblY (a).

5 Rêtovc a¡d discard atl r¡s€d O-rings u¡d Bumper (5).

6. 'qË; ail othcr parts i¡ a clcan, suitabtc cleaning

.solution in a wcll vcntilatcd a¡ca

Â,ssembly of the Stsrt€r Rel¡y Valve

I rring lutricar¡ç lubricatc and install the new

O-ring (6)'and.the ncw Uppcr Piston O-ring
(3) on tbc Pison.

Ihe Uppcr Pilon O-ring ls stigbtly larger ln
rdl¡metcr tb¡¡ thc EndPlug O-rtng (9).

2; lurn thc Piston over a¡rd i¡rscrt thc new Bumpcr (5)'

3. Using o+ing lubrica¡¡Ç lub¡icatc and install þ ncw

.End Plug Scal O-ring (t l) and the ncw End Plug

,Gring (9) on the EndPlug (10).

4. I¡¡bricaæ thc lowcr small borc of ¡hc Valvc Houing
(t) witl¡ oaing lub¡icanl

5; . Inscrt ttrc Pison Asscmbly ino the Valvc Housing.
' ,h¡sh on thc Pison until the Piston Gring (6) scas

against tbe bcvclcd facc.

6. Insta¡l tbc Gring Rcuincr (7) with thc large oPcning

ovã thc Piston Gring.
?. Plagc thc.PistooiSpiag (E) p¡tbe Pfitoni
E. Hlce tlp End Plug A¡scnbly on thc Pison Spring.

9. U$rng apress o ná¿ down thc End Plug Asscmblv.

îÑÈilfüËEù?l?luclct¡¡nine'Riii$ (lt).* "

u

NOTICE

NOT¡CE

c
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Type 128-PQC Gontrol Valves
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lntroduction

Scope of Manual
This manual provides installation, maintenance, and
parts information for the Type 128-PQC control valve.
lnstructions and parts lists for Fisher Controls pneu-
matic instrumentation and other equipment used with
this controlvalve are found in separate manuals.

Only personnel qualified through training or experience
should install, operate, or maintain the Type 128-PQC
control valve, lf you have any questions concerning
the instructions in this manual, please contact your
Fisher Controls sales office or sales representative
before proceeding.

Figure 1. Type 128-PQC Control Valve

Description
The Type 128-PQC controlvalve provides on-off
dump valve service for such oil production applications
as separators, scrubbers, and treaters, even under
sour gas conditions. lt also may be used in general
on-off high-pressure control of a wide variety of liquids
and gases, including those which are sticky or gritty
and erosive. The Type 128-PQC valve is a 1-inch
combination controlvalve with a pipe plug in the bot-
tom connection for straight-through globe valve flow as
shown in figure 1. However, the pipe plug may be
field-changed to the left-hand end connection as
shown in figure 3 for angle flow.

Specifications
Table 1 lists specifications for the Type 128-PQC con-
trol valve. Some of the specifications for a given con-
trolvalve as it originally comes from the factory are
stamped on a nameplate, shown in figure 2, located
on the upper diaphragm casing flange.

AS ANGLE VALVE

w2838-271

LOCATION OF PIPE PLUG
FOR USE AS GLOBE VALVE

N

oxo
@No
ô

FISHER'

FISHER'R0SEM0Uilï" Managing Ihe Process Better



128-PQC
Table 1. Specifications

Available Conf igurations

Type 128 Actuator: Yokeless, on-off spring-and-di-
aphragm actuator with action field-reversible be-
tween

I spring-open and

I spring-close

Design PQC Valve: See table 2

Valve Sizes and End Connection Styles

See table 2

Maximum lnlet Pressures and Temperatures(1)

3600 psig from -20 to 100'F, 3550 psig at 150'F,
and 3520 psig at'180'F (248bar from -29 to 3B'C,
245bar at66"C, and243 baratS2'C)

Maximum Pressure Drops(1)

See table 3

Actuator lnput Signal

0 or 20 psig (0 or 1,4 bar) or

0 or 35 psig (0 or 2.4 bar)

Maximum Actuator Casing Pressure

100 psig (6.9 bar)

Shutoff Glassif ications

MetalSeats:ANSI Class lV ANSI/FCI 70-2

Soft Seats: ANSI Class Vl ANSI/FCI 70-2

Material Temperature Capabilities(1)

MetalSeat: -20 to 180"F (-29 to 82"C)

Soft Seat: -20 to 150'F (-29 to 66'C)
LCG Valve Body: -50 to 180"F (-46 to 82"C)

Flow Characteristic

Quick-opening with 45-degree taper valve plug

Flow Direction

Either way

Port Diameters

See table 2

Maximum Travel

3/8-inch (10 mm)

Actuator Diaphragm Effective Area

33 inches2 (213 cmz)

Actuator Pressure Connections

114 inch NPT female

Valve Travel lndication

Scale divisions for each 25"/" of travel are provided
on plastic travel indicator cover

Approximate Weight

17 tb (7.7 kg)

1. The pressure and temperature l¡mitat¡ons in lh¡s manual, and any applicable code l¡m¡lation, should not be exceeded.

Table 2. End Conneclions and Port D¡ameters

8.32 (angle-style valve body)

1. Cageless construct¡on with seat cut ¡nto valve body lor soft seat only.

1t4,318, 'v2,314t1)

611, 95, tZ],lg.lf)6.4.9.5. 12.7mm
PORT

DIAMETERS
114,3/8,'l12lnch

SoftMetalSEATING

1 inch NPT femaleEND CONNECTIONS

Combination globe and angle valve body;
common end and bottom connections and
pipe plug allow conversion between globe

and angle styles

VALVE STYLE

POCDESIGN

2



128-PQC

2481860-B/DOC

Table 3. Maximum Allowable Shutoff Pressure Drops

Figure 2. Typical Nameplate

lnstallation

To avoid personal injury or property
damage resulting from the sudden re-
lease of pressure, do not install the
valve assembly where service condi-
tions could exceed the limits given in
this manual or on the appropriate name-
plates. The leakoff and spring case
vents must be kept open. Avoid danger

of fire or explosion from venting of flam-
mable or otherwise hazardous fluid into
a closed or poorly vented location by
providing adequate ventilation.

1. Before installing the valve, inspect the valve body
and associated equipment for any damage and for any
foreign material.

2. The controlvalve may be installed in any orienta-
tion. However, the normal method is with the actuator
above the valve, especially for an angle configuration.

3

Valve will not shut off with this
combination of spring and application

45
66
69
69

660
960

1 000
1 000

39
33
37
69

560
480
540

'1000

6.4
9.5
12.7
19.1

1/4
3/8
'U2

3/4

Close valveSpring
opens valve

Soft

69
69
69
69

1 000
1000
''t000
''1000

69
69
69
69

1 000
1 000
1000
1 000

69
69
69
69

1 000
1000
1000
1 000

65
69
69
69

940
1 000
1 000
1000

6.4
9.5
12.7
19.1

1t4
3/8
1/2
3/4

Close valve

Spring
closes valve

69
69
69
54

1000
'1000

1 000
790

69
69
57
25

1000
1 000
830
360

69
69
57
24

1 000
1 000
830
350

69
49
28
11

1000
710
400
160

6.4
9.5
't2.7
19.1

1/4
318
't/2

314

Open valve

Valve will not shut off with this
combination of spring and applicalion

24
42
79
200

350
610

1 150
2910

12
36
37
96

170
530
540
1400

6.4
9.5
12.7
't9.1

1/4
3/8
112

3/4

Close valveSpring
opens valve

Metal

201
227
248
248

2920
3300
3600
3600

94
106
1't8
160

'1370

1 540
1710
2320

128
169
20'l
248

't860

2450
2920
3600

65
78
92
140

940
1 130
1 330
2030

6.4
9.5
12.7
19.1

1/4
318
'U2

3/4

Close valve

Spring
closes valve

248
215
118
49

3600
3120
1720
710

233
92
48
16

3380
1340
700
240

232
92
47
16

3370
1340
690
240

'I 04
36
15
2.1

1510
520
220
30

6.4
9.5
12.7
19.1

1/4
3/8
1/2
3/4

Open valve

BarPsiBarPsiBarPsiBatPsi
mmlnches

FLOW¡NG
PRESSURE

DROP
TENDS TO:

ACTUATOR
ACTION

SEATING
0 to 35 Ps¡g (0 or
2.4 Barl Actuator

lnput Signal (4
Springs Required)

0 to 20 Psig (0 or
1.4 Bat) Actuator
lnput Signal (2

Springs .Required)

0 to 35 Psig (0 or
2.4 Batl Actuator

lnput Signal (4
Springs Required)

0 to 20 Psig (0 or
1.4 Bar) Actuator
lnput Signal (2

Spr¡ngs Required)

PORT
DIAMETER

RED MAIN SPRING 14A.9077XO12
CADMIUM COLORED MAIN

SPRING 1448831X012

SER NO

BODYACT. SIZE 20

TRAVEL

3ó00 PSr woc

TYPE 12EPOC

STEM

PLUG/SEAOPER RAN6E
PORT SIZE

SIZE 1 in
RATING:

A wnnrurruc



128.PQC

1/+INCH NPT
VENT
CONNECTION

l/4NNCH NPT
INPUT
SIGNAL
CONNECTION

TRAVEL INDICATOR

PACKING BOX

LÉAK-OFF VENT

CAGE AND SEAT

VALVE PLUG

ALÍERNATE LOCATION OF
PIPE PLUG WHEN USEO
FOR ANGLE BODY

PACKING CONFIGURATION
144914z-C/DOC

3. Make sure that the valve is oriented so that flow is
in the desired direction. lf angle flow is desired, switch
the pipe plug to the left-hand end connection as shown
in figure 3.

4. lnstall the valve following local and national piping
codes when they apply to the application. Use a good
grade pipe compound on all male threads. lf continu-
ous operation is required during inspection and main-
tenance, install a three-valve bypass around the con-
trolvalve.

5. Refer to figure 3. Connect the input signal !ine to
the 1/4-inch NPT connection in the lower diaphragm
casing of a spring-close controlvalve or in the upper
diaphragm casing of a spring-open controlvalve.

Principle of Operation
The Type 128-PQC control valve has push-down-to-
close valve plug action, as shown in figure 3. With a
metalseat, the valve uses a caged construction and
the valve plug shuts off against the integral seat ring in
the cage. ln the cageless soft-seat construction, the
valve plug shuts off against the seat cut into the web
of the valve body.

A nrrlan incart in lha rrelrro nlr rn throad ic r tcad ln heln

keep the valve plug from rotating.

DETAIL OF BODY WEB CAST Ot{ TYPE 128.POC ÉXTERIOR

A leakoff vent passes through the packing box and out
the valve body. This permits any process leakage
through the packing to escape before passing along
the stem into the actuator. lt also permits loading pres-
sure leakage from the lower diaphragm case to es-
cape before passing along the stem into the valve
body.

Maintenance

Avoid personal injury from sudden re-
lease of process pressure. Before per-
TOrmlng any marntenance operauons:

o D¡sconnect any operating lines pro-
viding air pressure or a control signalto
the actuator. Be sure the actuator can-
not suddenly open or close the valve.

o Use bypass valves or completely
shut off the process to isolate the valve
from process pressure. Relieve process
pressure on both sides of the valve.
Drain the process media from both
sides of the valve.

o Úent the actuator loading pressure
and relieva anv acllrator snrin¡r rrreeôm-

-F'-'_VF----_--
pression.

INTERNAI CONSTRUCTION

Figure 3. Type 128-PQC Control Valve with Spring-Close Action

4
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12B.PQC
o Use lock-out procedures to be sure

that the above measures stay in effect
while you work on the equipment.

Valve parts are subject to normalwear and must be
inspected and replaced as necessary. lnspection and
maintenance frequency depends on the severity of
service conditions. This section includes instructions
for packing and trim maintenance, changing the main
spring range, reversing the action, and replacing ac-
tuator pans.

Because of the care Fisher Controls takes in meeting
all manufacturing requirements (heat treating, dimen-
sionaltolerances, etc.), use only replacement parts
manufactured or furnished by Fisher Controls.

All maintenance operations can be performed with the
valve in the line.

Replacing Packing and Trim
Perform these procedures either when using a com-
plete replacement packing and trim assembly or when
replacing individual packing and trim parts. Replace-
ment packing and trim assembly part numbers are
listed in lhe Parts Lrst Packing and trim assembly key
numbers are referenced in figure 5. Control valve as-
sembly key numbers are shown in figure 7 for the
valve body and in figure B for the actuator except
where indicated. Most packing and trim assembly key
numbers are duplicated in both figure 5 and figure 7.

1. lsolate the control valve from the line pressure, re-
lease pressure from both sides of the valve body, and
drain the process media from both sides of the valve.
Also shut-off all pressure lines to the actuator and re-
lease all pressure from the actuator. Use lock-out pro-
cedures to be sure that the above measures stay in
effect while you work on the equipment.

lf the valve is equipped with an optional handjack, be
sure the handjack assembly is not restricting the valve
from closing. Rotate the handles or handjack body
(key 48 or 47 in figure 9), if necessary, to allow the
main springs (key 19) to close the valve.

2. Remove the four nuts (key 14) from the integral
screws of the lower diaphragm casing. Disconnect the
input signal line, and lift the actuator and attached trim
parts out of the valve body. Cleaning or other neces-
sary maintenance may be performed on any accessi-
ble areas. The actuator and attached trim parts may
be turned over and the valve body uséd to hold them
as an aid in further maintenance.

3. To disassemble trim and gain access to packing
parts or seal O-rings, unscrew the valve plug (key 3A)
and remove the packing box washer (key a).

Figure 4. lnstalling Replacement Packing
and Trim Assembly on Valve Stem

4. Pullthe packing box (key 9), O-ring retainer (key
39), O-ring (key 11), and diaphragm casing O-ring
(key 35) off the stem.

5. lnstallthe packing and trim assembly or individual
pafts over the stem as shown in figure 4. With a pack-
ing and trim assembly, remove the assembly from the
tube (key 42),bul do not remove the web sleeve (key
43) from the assembly. The sleeve helps to keep the
assembly parts in place during installation; roll back
the sleeve as necessary during installation of the as-
sembly.

lf installing nitrile/cotton packing, lubricate the packing
rings (key 8) with Dow-Corning No.3 silicon-base lu-
bricant or equivalent.

6. lf installing a packing and trim assembly, continue
pushing the assembly onto the stem until the stem
pushes the valve plug and cage (key 2) away from the
packing box washer (key a). Roll the sleeve back just
past the packing box (key 9).

7. Push the packing box allthe way onto the stem
until the packing box, the O-ring (key 1 1), the O-ring
retainer (key 39), and the diaphragm casing O-ring
(key 35) are sealed against the diaphragm casing.
Make sure the O-rings are positioned properly so that
they will not be cut when the other parts are com-

1 5A578 1 -CIDOC
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pressed against them. Then, push the packing spring
washer (key 6), packing spring (key 7), other packing
spring washer, wiper ring, and packing box washer
(key a) down on the stem.

8. lf installing a packing and trim assembly, remove
the sleeve, cage puller (key 44, if included in the as-
sembly), cage, and spring clip (key 38, if included in
the assembly) from the valve plug.

9. lnstall the valve plug into the stem.

Note

Rotate the valve plug untilthe shoulder
on the plug contacts the stem snugly.
Further tightening is not needed.

To replace the cage (if used) or to gain access to the
O-ring (key 12), use the cage puller (key a$ or a wire
hook to remove the cage from the valve body (key 1).
Then, install replacement parts as necessary.

Use care performing the installation in
the next step to avoid damaging the
O-ring.

10. lnstall the actuator and attached trim parts back
into the valve body (key 1), and secure with the four
nuts (key 14) attached to the lower diaphragm casing
assembly screws. Tighten the nuts to 15 lbf.ft. (20
N.m).

11. Connect the input signal line to the 1/4-inch NPT
connection of the appropriate diaphragm casing.

Changing Main Spring Range

Key numbers used in this procedure are shown in fig-
ure 8 unless othen¡vise indicated.

1. lsolate the control valve from the line pressure, re-
lease pressure from both sides of the valve body, and
drain the process media from both sides of the valve.
Also shut-off all pressure lines to the actuator and re-
lease all pressure from the actuator. Use lock-out pro-
cedures to be sure that the above measures stay in
effect while you work on the equipment.

lf the valve is equipped with an optional handjack, be
sure the handjack assembly is not restricting the valve
from closing. Rotate the handles or handjack body
(key 48 or 47 in figure 9), if necessary, to allow the
main springs (key 19) to close the valve. Unscrew the
handles or pipe plugs and remove the indicator cover
(key 41 in figure 9). Drive out the groove pin (key 50 in

figure 9) and remove the stem nut and thrust washer
(keys 49 and 51 in figure 9),

2. Disconnect the input signal line, if necessary, and
remove the diaphragm casing nuts (key 14), cap
screws (key 21), and upper diaphragm casing (key
20).

3. W¡th spring-close action, remove the existing main
springs (key 19) and install replacement springs of the
correct quantity and description as listed in table 3.
Make sure that the springs rest in the spring plate
holes and will not ride on the upper diaphragm casing
vent boss.

Note

Do not loosen the stem nut (key 14).
Disturbing its position in the following
step may keep the valve either from
shutting off or from opening completely
at the correct input signal pressure,
thus requiring complete reassembly of
the stem and diaphragm assembly.

4. With spring-open action, remove the locknut
(key 46), flat washer (key 15), diaphragm (key 16),
diaphragm plate (key 17), spring plate (key 1B), and
main springs (key 19). lnstall replacement springs of
the correct quantity and description as listed in table 3.
Re-install the removed parts (keys 18, 17,16, 15,
and 46) so that the lower ends of the main springs rest
over the weld stud heads of the lower diaphragm cas-
ing and the spring plate holes fit over the upper ends
of the springs. Tighten the locknut (key a6) to 12 lbf.ft
(20 N.m).

5. lnstall the upper diaphragm casing cap screws and
casing nuts. To avoid crushing the diaphragm, tighten
the cap screws and nuts evenly in a crisscross pattern
to 15lbþft (20 N.m).

6. Connect the input signal line to the 1/4-inch NPT
connection of the upper diaphragm casing.

7. lt an optional handjack is used, reinstall the hand-
jack parts. Be sure to secure the stem nut (key 49 in
figure 9) with the groove pin (key 50 in figure 9).

Reversing Action or Replacing Actuator
Parts
Key numbers used in this procedure are shown in fig-
ure 8 unless otherwise indicated.

1. lsolate the control valve from the line pressure, re-
lease pressure from both sides of the valve body, and
drain the process media from both sides of the valve.
Also shut-off all pressure lines to the actuator and re-
lease all pressure from the actuator. Use lock-out pro-
cedures to be sure that the above measures stay in
effect while you work on the equipment.

6
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128-PQC
lf the valve is equipped with an optional handjack, be
sure the handjack assembly is not restricting the valve
from closing. Rotate the handles or handjack body
(key 48 or 47 in figure 9), if necessary, to allow the
main springs (key 19) to close the valve. Unscrew the
handles or pipe plugs and remove the indicator cover
(key 41 in figure 9). Drive out the groove pin (key 50 in
figure 9) and remove the stem nut and thrust washer
(keys 49 and 51 in figure 9).

The optional handjack is used only with spring-close
valves. lf changing the action of a spring-close valve
with a handjack to spring-open action, the only func-
tion the handjack performs is to restrict the valve from
closing.

2. Disconnect the input signal line and remove the
diaphragm casing nuts (key 14), cap screws (key 21),
and upper diaphragm casing (key 20).

3. Remove the main springs (key 19), stem nut
(key 14), locknut (key 46), lock washer (key 29),
spring plate (key 1B), diaphragm plate (key 17), dia-
phragm (key 16), and flat washer (key 15).

4. Remove the four nuts (key 14) from the integral
screws of the lower diaphragm casing. Lift the casing
and attached trim parts off of the valve body.

5. Unscrew the valve plug (key 3A) and remove the
packing box washer (key a).

6. Pullthe packing box (key 9), O-ring retainer
(key 39), O-ring (key 1 1), and diaphragm casing O-
ring (key 35) off the stem.

7. Remove the stem (key 3B), and replace it, the bot-
tom stem nut (key 14)', or the locknut (key a6) as nec-
essary.

B. When reinstalling the stem nut (key 14) or locknut
(key 46), make sure the distance between the bottom
shoulder of the nut and the plug end of the stem is
equalto dimension A in figure 6.

9. Begin the following procedure as appropriate, de-
pending on whether the desired control valve action is
spring-close or spring-open.

For spring-close action, install the flat washer
(key 15), diaphragm (key 16), diaphragm plate (key
17), spring plate (key 1B), lock washer (key 29), and
stem nut (key 1a). Tighten the stem nut to 12 lbf.ft
(16 N.m).

For spring-open action, install the lock washer
(key 29), spring plate (key 18), diaphragm plate
(key 17), diaphragm (key 16), flat washer (key 15),
and locknut (key a6). Tighten the locknut to 12 lbf.ft
(16 N.m).

10. For spring-open action only, install the main
springs (key 19) into the lower diaphragm casing so

that the lower ends of the springs rest over the weld
stud heads of the lower diaphragm casing.

11. lnstallthe stem and diaphragm assembly into the
lower diaphragm casing. For spring-open action, make
sure that the assembly is oriented so that the spring
plate holes fit over the upper ends of the springs.

12. Secure the stem by installing the packing and trim
parts according to steps 5 through 9 of the Replacing
Packing and Trim section.

13. lf reversing action from what it was previously,
remove the vent assembly (key 31), and install it in the
1/4-inch NPT connection of the lower diaphragm cas-
ing for spring-open action or the upper diaphragm cas-
ing for spring-close action.

14. For spring-close action only, install the main
springs, making sure they rest in the spring plate holes
and will not ride on the upper diaphragm casing vent
boss.

15. lnstallthe upper diaphragm casing, cap screws,
and casing nuts. To avoid crushing the diaphragm,
tighten the cap screws and nuts evenly in a crisscross
pattern to 15lbþft (20 N.m).

16. lnstall the actuator and attached trim parts back
into the valve body (key 1), and secure with the four
nuts (key 14) attached to the lower diaphragm casing
assembly screws. Tighten the nuts to 15 lbf.ft (20
N.m).

17. Connect the input signal line to the 1/4-inch NPT
connection of the appropriate diaphragm casing.

18. lf an optional handjack is used, reinstallthe hand-
jack parts. Be sure to secure the stem nut (key 49 in
figure 9) with the groove pin (key 50 in figure 9).

Parts Ordering
The Type 128-PQC controlvalve is assigned a serial
number which can be found on the nameplate. A typi-
cal nameplate is shown in figure 2. Refer to the serial
number when contacting your Fisher Controls repre-
sentative or sales office for assistance. When ordering
replacemenl parts, refer to the serial number and to
the 1 1-character paft number from the following
Parts List.

Parts Kits
Key Description

Type 128-PQC Repair Kits (soft parts only
Kit includes key 5, 8, 10, '11, 12, and 35)
w/PTFE V-ring packing
MNitrile/cotton pack¡ng

Part Number

RPQCX000012
RPQCX000022

For additional kit ¡nformat¡on, see the Replacement Packing
and Trim Assembly Part Number table.

7
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Figure 5. Replacement Packing and Trim Assemblies Íor Metal-Seated Construction

Key Description

Parts List
Part Number

3541588X042
24A.4802XO12

14A.8823XO22
1 448805X022
14A'7157XO22

1 4A8823X032
'14A8805X032

14A.7157XO32

I Ã^AOn^Y^l t

1 546801 XO1 2

Key Description
3A- Valve Plug

Metal Seat,
114 & 318 inch ports
440C stainless steel, heat 1¡s¿1s¿(1)

Nitronic 50 stainless steel(1)
Carbide seating surface(2)

l12inch (12.7 mm) port
44OC stainless steel, heat-treated(1)
Nitronic 50 stainless steel(l)

Soft Seat
3/4 inch port
Austenit¡c stainless steelinitrile
Austenitic stainless steel/polyethylene

38- Stem, 316 stainless steel(2)
w/o handjack
w/handjack

Part Number

16A'2087XO12
16A2087XO22
1 546804X01 2

1 44661 8X01 2
1 44661 8X022

't5A3197X022

1 5431 97X01 2

1 448806X01 2
2641765X012

Travel lndicator Assembly
1 Valve Body, 1-inch NPT
2- Cage

440C stainless steel, heat-treated(1,2)
1/4 inch port
3/8 inch port
1/2 inch port

¡¡1¡s¡¡ç 59(1) stainless steel
1/4 inch port
3/8 inch port
1/2 inch port

Carbide seating surface(1,2)
1/4 inch port
3/8 inch pon

I

1. May also be ordor€d from lhe Replacement Pack¡ng and Trim Assembly Part
Numbers table.
2. May also be ordered as part of the cage/plug/€tem assembly (key 52).
*Recommended spare parts



128-PQC
Key Descr¡ption

4 Packing Box Washer, stainless sleel(1)
112 inch and smaller ports
3/4 inch port

Part Number

't4p'6617XO12

1 448807X01 2

1 448808X01 2
1087429XO12
1087430XO12
1087279X012
1 449057X01 2

1087278XO22
1 U841 806382
1P420706992
11A.8741XO12
244881 0X01 2

1 4346524122
1449770X012
1 44881 3X01 2

1 44881 4X01 2
1 44881 9X01 2

See lable 3

244881 6X01 2
2641770XO12
18760324052

1 F730506992
154O726X012
1342323X0j2
1H292606992
1 44881 8X01 2
1 640431 X01 2

14794728992
14742328992

1 341 584X01 2
1 449053X01 2
'to87431X012

1 541 580X01 2

2641764XO12
1M3227X0012
1 M351 2X001 2
1542525XO12
1 546827X01 2
1 547591 X01 2

1 641 769X01 2

1 4500828992
1 641 768X01 2

H-L

o
7

Washer, stainless 
"1"s¡(t) 

1Z req'd)
Packing Spring, 17-7PH stainless steel(1)
lnconel X750

Packing Sel, PTFE V-Ring(1)
Packing Ring, nitrile/colton (6 req'd)
Packing Box, stainless steel(1)
O-Ring, fluoroelastomell)
O-Ring, nitrile(1)
O-Ring, fluoroelastomell )

Lower Diaphragm Casing, steel
Hex Nut, zn pl sleel (17 req'd)
Flat Washer, zn pl steel
Diaphragm, neoprene ønitrile insert
Diaphragm Plale, zn pl steel
Spring Plate, zn pl steel
Main'Spring, pl steel
Upper Diaphragm Casing, steel
w/o handjack
w/handjack

Cap Screw, pl steel (12 req'd)

8-
8-
I

10"
11-
12'
13

14
15

16-
17

18
19

20

21

Note

Key numbers 22 through 27 are nol req'd with a hand¡ack.
These parts are also included ¡n the stem travel assembly,
part number 3541588X042, but are omitted when a hand-
lack is used.

22 Travel lndicator Disk Nut, plastic
23 lndicator Fitting, stainless steel
24 lndicalor Bushing, 316 stainless steel
25. O-Ring, nitrile
26 Machine Screw, stainless steel
27 Spring, stainless steel

SPRI llG-Ct0SE ASSEl'l 8tY

3lîå333.3 sPnrilG-oPEil AS$EitBrY
42223-ùtL

Figure 6. Stem and Diaphragm Assembly Dimensions

H

28 Pipe Plug, steel
29 Lock Washer, steel
31 Vent Assembly
35- Diaphragm Casing O-ring
39- O-Ring Retainer, polyethylene
40. Bushing, PTFE (used with metal seat only)
41 Indicator Cover, plastic

w/o handjack
w/handjack

42 Paper Tube(1)
43 Web Sleeve(1)
44 Cage Puller, steel(1)
45 Paper Label(1)

46 Locknut, pl sleel

47 Handjack Body, steel
48 Pipe Plug or Handle, sleel (2 req'd)

Pipe Plug
Handle

Key
49
50
51

Description
Stem Nut, pl steel
Groove Pin, 316 stainless steel
Thrust Washer. steel

Part Number
1 641 763X0 1 2
1 85991 35072
1 641 508X01 2

'l 64460 1 XO12

1 644601 X032

1644601X022
1 644601 X042
2286762XOA.2

Note

Key numbers 47 through 5l are handjack parts

52' Cage/Plug/Stem Assembly, austenitic stainless
steel w/carbide seating sudace (not shown)
(includes keys 2, 34, and 38)
w/o handjack

1/4 inch port
3/8 inch port

w/handjack
1/4 inch port
3/8 inch port

54 Nameplate

'1. May also be ordered from the Replacement Packing and Tr¡m Assembly Part
Numbers table.

.Recommended spare parts o

69.162.52.722.46

Spring-Open
Assembly

Spring-Close
Assembly

Spring-Open
Assembly

Spring-CIose
Assembly

mmlnches

DIMENSION A
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SOFT
SEAT NITRILE

c0TT0t{
PACKII{G

2087894-&DOC

PTFE PACKII{G

Figure 7. Design PQC Valve Body Assembly

Replacement Packing and Trim Assembly Part Numbers

't 087899X042
1 087899X052
1 087899X062

1 087899X01 2
1087899XO22
1 087899X032

6.4
9.5
12.7
10.1

1/4
3/8
1/2
314

TFE V-RING PACKING, NITRONIC 50
STAINLESS STEEL VALVE PLUG AND CAGE

AND INCONEL X75O PACKING SPRING

TFE V-RING PACKING, HEAT-TREATED
44OC STAINLESS STEEL VALVE PLUG AND CAGE
AND 17-7 PH STAINLESS STEEL PACKING SPRINGmmlnches

PORT
DIAMETER

't0
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294034r -ÆOOC
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Figure 8. Type 128 Actuator
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36A1772-ÀDOC

Figure 9. Optional Handjack Assembly

Fisher, Fishêr-Rossmount, and Manag¡ng The Procêss Bêtter are marks owned by Fishêr Controls lnternational, lnc. or F¡sher-Rosemount Systems, lnc.
All other marks are the properly ol their respeclìve owners.

oF¡sher Controls International, lnc. 1988, 1998; All Rights Reserued

For information, contact Fisher Controis:
Marshalltown, lowa 50158 USA
Cernay 68700 France
Sao Paulo 05424 Brazil
Singapore 128461

FISHER'
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lntroduction

Scope of Manual
This instruction manual provides installation, mainte-
nance, and parts information for 357 Series control
valves. Refer to separate manuals for instruction cov-
ering accessories used with the controlvalve.

Description
The 357 Series controlvalves (figure 1) are designed
for high-pressure on-off and throttling applications and
are used as dump valves on oiland gas separators,
scrubbers, and other field process equipment. They
are also used for well-head applications where rugged

wSardL

Figure l. &57 Series Control Valve

steel construction and easy maintenance are neces-
sary. ffhe bonnet/body connection is covered by pat
ent.)

Only personnel qualified through training or experience
should install, operate, and maintain this controlvalve.
lf there are any questions concerning these instrucs
tions, contact your Fisher Controls sales office or
sales representative before proceeding.

Specifications
Table 1 lists specitications for the 357 Series control
valves. Some of the specifications for the control
valve, as it originally comes from the factory, are
stamped on nameplates.
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357 enes
Table 1. Specifications

Available Conf igurations

See table 2

Valve Body Sizes and End Gonnection Styles

See table 3

Maximum lnlet Pressures and Temperatures(1)

¿O00 psig from -20 to 200"F (276 bar from -29 to
99"Ci, +õOo psig at -50'F (276bar at -45'C),.and
3880'psig at 3oo'F (268 bar at 149'C) unless lim'
ited by end connection rating

Maximum Pressure DroPs(r)

Metal Seats: See tables 4 and 5

lnput Signal to Actuator

See tables 4 and 5

Actuator Maximum Casing Pressure

Size 20:50 Psig (3.4
Size 40:50 psig (3.4

Port Diameters

I 114,I 3/8, I 112, a 3/4,I 1 , or I 1'1/2 inch
(6.4, 9.5, 127, 19.'1,25.4, or 38.1 mm) port diame'
iers for both 1-inch and 2'inch valve bodies. See
tables 4 and 5 for more information.

With Nitrlle(s) O-Rings, Nylon Bushlngs, and
LCC Valve Bodies: -50 to 180"F (-45 to 82"C)

Flow Characteristic
Metalor Ceramic Seats: Equal percentage

Soft Seats: Quick oPening

Flow Direction

May be in either direction as suits the application

Maximum Rated Valve Plug Travel

3/4 inch (19 mm)

Valve Plug Style

Micro-Form valve Plug(a)

Actuator DiaPhragm Effective Area

Size 2o:33 inches2 (213 cm2)
Size 40:70 inches2 (452 cmz\

Actuator Spring lnformation

See table 6

Actuator Pressure Connection Size

1/4 inch NPT female

Approximate Weight

See table 7

ba0
bar)

Shutoff Classif ication

Metal Seats: ANSI Class lV per ANSI/FCI 70-2
Soft Seats: ANSI Class Vl per ANSI/FCI 70'2

Material Temperature Oapabilil¡s5(1X2)

With Nitrile O-Rings, Nylon Bushings, and WCC
Valve Bodies: -20 to 200"F (-29 to 93'C)
With Fluoroelastomer O-Rings, Ryton Bush'
ings, and WGG Valve Bodies: -10 to 300'F
(-23 to 149'C)

-hY

r The ôressure or temo€rature lim¡ts in the rêferênced tablês and âny apPl¡cable ANSI codè limitations

á. Þiã1ãlltlmp"t*uri should not go below -20"F (-29"c)'
3. Low tgmoeniturs malerial.
ì: ðiliIJi'íðüi Ëirr'äi'öiìiors salss oft¡ce or sales Þpresentat¡vê for other valve Plug requ¡r€msnls'

should not bs excåedsd.

TaÞle 2. Available Config u rat¡ons

2

1 and21 and21 and2I and21 and21 and21 and21 and2Valve Size, lnches

AngleGlobeAngleGlobeAngleGlobeAngleGlobeValve Configurations

40204020Actuator Sizes

357, FAIL UP
(sPR¡NG oPENS-A|R CLOSES)

@t'¡
(sPRlNG CLOSES-AIR OPENS)

VALVE WPE NUMBER
AND FAILACTION



357 Series
TableS. Valve Sizes and Connection Styles

Tabte4. Maximum Attowable Shutoff Pressure Drops(t) for 357 Series Valves
with Metat Seats (Fail Down, Spring Closes-Air Opens Configuration)

q

X = Ava¡lable construcl¡on.
'1. The 1-¡nch screwed valve is a combinalion valve that uses a pipe plug in the unusêd connect¡on lo make €¡thêr a globe ol angle (seê figur€ 3).

XxXXxXX2

XXXXX1

Class 1500Class 600Class i500Class 600Class 300Class 150
SCREWED(i)

VALVE
srzE,

INCHES

RING TYPE JOINT
(RTJ) FLANGEDRAISED FACE (RF) FLANGED

1. For valves with solt seats, the maximum allowable prs6sure drop ¡s l¡mited to 1000 psig (69 ba0 or to lhe values ¡n lhe lable, whichever is lss9.
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630

276
276
276
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34
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3750
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1210
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34
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4000
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'tE795627082187524270821Ff768270921Ê7956270821Ê7924270A21F176A27092

0 to 50 Psig
(0 to 3.4 Bar)

0 to 35 Psig
(0lo 2.4 Bar)

0 to 20 Psig
(0 to 1.4 Bar)

10 to 50 Psig
(0.7 to 3.4 Bar)

6 to 30 Ps¡g
(0.4 to 2.0 Bar)

3 to 15 Psig
(0.2 to 1.0 Bar)
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440
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4000
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320

111
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20 BarPs¡BarPsiBarPsiBarPsiBarPsiBarPsi
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4000
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g
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1

3720
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110
10

257
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s3
19
I
1

3720
1510
770
270
110
't0

276
166
B8
34
17
5

4000
2400
1270
490
240
70

117
42
18
3

1 700
610
260
40

6.4
9.5
12.7
19.1
25.4
38.1

114

3t8
112

314

1

1-112

Up to Open

BarPsiBarPsiBarPsiBarPslBarPslBarPsi
mmlnches

FLOW
DIRECTION

ACTUATOR
stzE 16A9656XO1216A9595X0121649594X0121 6A9656X0121649595X012I 6A9594X01 2

0lo 50 Psig
(0 to 3.4 Bar)

0 to 35 Ps¡g
(0 to 2.4 Bar)

0to 20 Psig
(0 to 1.4 Bar)

10 to 50 Psig
(0.7 to 3.4 Bar)

6 to 30 Psig
(0.4 to 2.0 Bar)

3 to f5 Ps¡g
(0.2 to 1.0 Bar)

PORT
DIAMETER

INPUT SIGNAL TO ACTUATOR, SPRING PART NUMBER

3



357 Series
Tabte 5. Maximum Allowable Shutoff Pressure Drops(l) for 357 Series Valves

with Metal Seats (Fail up, Spring Opens-Air Closes Aonfiguration)
S]GNALTO

Tabte 6. Spring Part Number, Color Code, Spring Rate and Free Length

Table 7. 357 Series Approximate Weights, Pounds (Kg)

or to lhe values ¡n lhê table, wh¡chêver ¡s lêss.

2. prsssuro drops of llow down to closô v¿lve conl¡gulation.3.

276
276
276
119
64
26

4000
4000
4000
1730
930
380

276
276
276
'175

96
40

4000
4000
4000
2540
1390
580

276
276
194

86
48
21

4000
4000
2810
1 250
700
300

6.4
9.5
12.7
19.1
25.4
38.1

114

3/8
1/2
314

1

1-1/2

UP to OPen(2)40

BarPsiBarPsiBarPsi

1E7956270821F7143270921F176727032

10 to 50 Psig
(0.7to 3.4 Bar)

6 to 30 Ps¡g
(0.4 to 2.0 Bar)

3 to 15 Psig
(0.2 to 1.0 Bar)

276
276
273
117
63
26

4000
4000
3960
1690
910
370

276
276
173
72
37
14

4000
4000
2510
1040
540
200

276
't52

80
30
14

3

4000
2210
1 160

440
210

50

6.4
9.5
12.7
19.1
25.4
38.1

114

318
112

314
1

't-112

Up to OPen(2)20

BarPslBarPsiBarPsi
mmlnches

FLOW
DIRECTþN(3)

ACTUATOR
SIZE 1649595X0121649929X01216A9594X012

10 to 50 Psig
(0.7 to 3.4 Bar)

6 to 30 Psig
(0.4 to 2.0 Bar)

3to15
(0.2 to 1.0 Bar)

PORT
DIAMETER

1656.5

257
r'Þ/

441
64
86

145
175

'1470

2100
2520

368
490
830

1000

Lighl Green
Yellow
White
Dark Green
Aluminum
Aluminum/Dark Blue
Aluminum/Brown

18792427042
1E793327082
18795627082
1F176727032
1F176827092
1F714327092
'tJ258127092

40

1405.5

36
100
160
67

205
571
912
380

Aluminum
Light Green
Yellow
Black

16A9594X012
16A9595X012
16A9656X012
16A9929X012

20

mmlnchN/mmLb/in

COLOR
CODE

SPRING PART
NUMBER

ACTUATOR
srzE

FREE
LENGTH

SPRING
RATE

E
tl
i

1. The l-¡nch scr€wed valve is a combinal¡on valvo that uses a pipo plug ¡n lhe unused connêclion to mâkê e¡lhsÌ a globo or angl6 conliguralion (see llgure 3).

143 (65)13e (63)126 (57)122(5s')Class 1500

e4 (43)99 (4s)74 (34',)74 (34)77 (35\82(37')57 (26)57 (26)C¡ass 300 & 600

77 (35)77 (35)65 (2e)67 (30)60 (27)60(27148(22150 (23)Class 150

68 (31)78 (35)64 (29)(r)64 (29)o)51 (23)61 (28)47 (211t1)47 (21)t1tScrewed

AngleGlobeAnglêGlobeAngleGlobeAngleGlobeValveGonfiguration

2I21Valve Size, lnches

4020Actuator Size
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357 Series

6

. lnstallation
Some types of ceramic trim, including the VTC (very
tough ceramic) variety, can create a spark under cer-
tain circumstances. When the edge of a ceramic parl
is struck against a second ceramic part with enough
force, a spark can be created.

Avoid personal injury and property dam-
age from ignition of process fluid
caused by sparks from ceramic trim.

Do not use ceramic trim where the pro-
cess fluid is unstable or if it is an explo-
sive mixture (such as ether and air).

To avoid personal injury or property
damage caused by bursting of pressure-
retaining parts or by uncontrolled pro-
cess fluid, be certain the service condi-
tions do not exceed the limits shown on
the valve nameplate and in tables 1, 4,
and 5.

1. Before installing the control valve assembly, in-
spect it for any damage and for any foreign material
that may have collected in the valve body.

2. Remove any pipe scale, welding slag, and other
foreign material from the pipeline.

3. The controlvalve can be installed in any positíon,
but normally the actuator is vertical above the valve.
lnstallthe valve so the flow direction arrow on the side
of the valve indicates the direction of the process flow.

4. lnstallthe valve following localand national piping
codes when they apply to the application. For screwed
connections, treat the male pipe threads with a good
grade pipe compound. For flanged valves, use suit-
able gaskets between valve and pipeline flanges.

5. lf continuous operation is required during mainte-
nance and inspection, install a conventionalthree-
valve bypass around the valve.

6. Connect loading pressure for the fail-up configura-
tion to the 1/4-18 NPT connection in the spring case.
The fail-down configuration loading pressure connec-
tion is in the lower casing assembly as shown in
figure 3.

lf a fail-up conflguratlon is used, do not
plug the 114-18 NPT connection in the
lower casing. lt acts as a vent for the
lower casing, permitting air to move in
and out of the lower casing cavity as the
diaphragm moves up and down. lf the
vent is plugged, the actuator will not re-
spond properly to loading pressure
changes and may be incapable of com-
pletely opening or shutting off the valve.

Spring Adjustment
The spring supplied with the actuator has been se-
lected to meet the requirements of the application as
specified on the order. This pressure condition is
stamped on the actuator nameplate.

The spring has a fixed pressure span over which load-
ing pressure will stroke the valve. Adjustment of the
spring compression shifts the span so that more or
less loading pressure is required to start travel. Since
the span does not change, there willbe a correspond-
ing increase or decrease in the pressure requirements
at the end of the valve stroke.

lf the actuator has been disassembled or pressure
conditions have changed, the spring may need adjust
ment to make the valve travelcoincide with the dia-
phragm pressure range. Make the adjustment in tho
following manner.

1. Loosen the adjusting screw nut (key 35, figure 3)
on the fail-down configuration, or unscrew the spring
case assembly (key 46, figure 2) on the fail-up config-
uration.

2. Turn the fail-down adjusting screw (key 34, figure
3) or the fail-up adjusting stem nut (key 35, figure 2)
clockwise to compress the spring or counterclockwise
to decrease spring compression.

lncreased spring compression results in increased
loading pressure necessary to start travel. Decreased
spring compression results in less loading pressure
required to start travel. With the fail-down configura-
tion flow-to-open, increased spring compression will
balance a higher line pressure or provide additional
seating load. With the fail-up configuration flow-to-
open, decreased spring compression may be neces-
sary if the line pressure is increased or if more valw
plug seating load is required from the input signal.

3. After adjustment, tighten the adjusting screw nut
(fail-down configuration), or replace the spring caso
assembly (fail-up conf iguration).

The maximum pressure drop conditions are shown in
tables 4 and 5. Note that the springs can be identified

5
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357 Series
by the color code. Depending on how much conditions
are changed, it may be necessary to change the ac-
tuator spring. lf so, check the Parts Lisf section to see
if a different adjusting screw or adjusting stem assem-
bly (key 34) is required.

Some types of ceramic trim, including the VTC (very
tough ceramic) variety, can create a spark under cer'
tain circumstances. When the edge of a ceramic pad
is struck against a second ceramic part with enough
force, a spark can be created.

Maintenance
Valve parts are subject to normal wear and must be
inspected and replaced as necessary. The frequency
of inspection and maintenance depends on the severi-
ty of the service conditions.

Due to the care Fisher Controls takes in meeting all
manufacturing requirements (heat treating, dimension'
altoleranees, etc.), use only replacement parts
manufactured by Fisher Controls.

Avoid personal injury from sudden re'
lease of process pressure or bursting of
parts. Before performing any mainte-
nance operations:

o Disconnect any operating lines pro-
viding air pressure, electric power, or a
control signalto the actuator. Be sure
the actuator cannot suddenly open or
close the valve.

o Use bypass valves or completely
shut off the process to isolate the valve
from process pressure. Relieve process
pressure on both sldes of the valve.
Drain the process media from both
sides of the valve.

¡ Vent the power actuator loading
pressure and relieve any actuator spring
precompression.

o Use lock-out procedures to be sure
that the above measures stay in effect
while you work on the equiPment.

Avoid personal injury and property dam-
age from ignition of process fluid
caused by sparks from ceramic trim.

Do not use ceramic trim where the pro'
cess fluid is unstable or if it is an explo-
sive mixture (such as ether and air).

The following describes the procedure for complete
disassembly and assembly of the actuator-valve com'
bination. When inspection or repairs are required, dis-
assemble only those parts necessary to accomplish
the job. Key numbers refer to figure 2 for the fail-up
configuration and figure 3 for the fail-down configura'
tion.

Disassembly
1. Remove the loading pressure tubing and any ac'
cessories that may hamper disassembly.

2. Unscrew the hammer nut (key 3). lf the bonnet is
stuck on the valve, continue to unscrew the hammer
nut. The hammer nut will contact the spring pins (key
58) and will force the bonnet out of the valve. Carefully
lift the actuator, bonnet, and valve plug assembly from
the valve body.

lf the bonnet is stuck on the valve, insert a large
screwdriver or steel rod into the pry hole in the bonnet.
Push down on the screwdriver or rod to loosen the
bonnet.

Note

The spring pins must always be in place
during valve operation. They provide a
safeguard against iniury when the unit
is being disassembled.

3. Remove the cage (key 5). For ceramic trim, re'
move the cage (key 60) and seat ring (key 61). lnspect
the cage and bonnet O-rings (keys 6 and 11) for wear
or damage.

4. To remove valve plug (key 7), drive out rollpin (key
9) and unscrew valve plug from stem (key 8).

lf valve plug cannot be easily unscrewed from stem,
disassemble actuator in accordance with steps 7
through 9. Hold wrench on hex nut (key 29) to prevent
stem and diaphragm from rotating.

)

)
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357 Series

A cnurolv

Be careful to avoid damaging the seat-
ing surface on the valve Plug or the
cage as damage in these areas will allow
excessive leakage at shutoff. Avoid
damaging the highly polished valve
stem surface. A damaged valve stem
could cut the packing and allow process
fluid to leak to the atmosphere.

5. lf packing parts (keys 12, 13, 14, 15 for PTFE V'
ring ánd nitrile/cotton; keys 12,13,14, and 16 for
PTFE/composition) are to be replaced with new parts,
remove washer (key 10) and pull out old parts using a
formed wire hook.

11. To replace the diaphragm (key 26), separate the
diaphragm assembly by using a wrench on the hex
nuts (key 29) to unscrew the assembly.

12. Separate the parts-diaphragm washer, actuator
O-ring ikeys 27 and 28), diaphragm, and diaphragm
plate, (keys 26 and 24).

13. lnspect the diaphragm and the actuator O-ring lor
OãmãgË or deteriorätionl and repla-ce if necessary' lf
the diãphragm is replaced, a new O-ring should also
be installed.

14. lnspect stem O-ring (key 19) and bonnet bushing
(key 20i; replace if necóssary. To inspect.casing-O---
iinçí (tei 1ti), remove cap sciews (key.21) and lift off
lowei cásing (key 22\. Replace O-ring if necessary'

Note

The stem O-ring and bonnet bushing
(keys 19 and 20), when lfsed in fail-
ùown, seal against loading pressure.
The stem O-ring and bonnet bushing ln
fail-up have atmospheric pÍessure on
the actuator side.

15. lf the hammer nut needs to be removed from the
bonnet, the spring pins (key 58) can be removed with
locking pliers.

16. The travel indicator assembly on the fail'up con'
figuration has an O-ring (key 44, figure 2).that may
bécome worn and lealiloading pressure. lf this hap-
pens, replace with a new assembly (key  3).

17. Fail-up configuration has adjusting stem bushing
and actuaior stem O-ring (keys 48 and 49, figure 2)
that seals against loading pressure around the adjust'
ing stem.

Note

Save three flat washers (key 13) when
removing Packing.

6. No further disassembly is necessary if only the trim
and/or packing is being serviced. To reassemble the
unit, proceed to the Assembly section step 1 and
steps 7 through 15.

q
To avold personal iniury caused by sud'
den release of spring force, relieve all
spring compression before continuing
disassemblY. Use steP 7 to relieve
spring comPression.

7. To relieve all spring compression,

For fail-down configuration, loosen adjusting screw
nut (key 35, figure 3) and turn adjusting screw (key 34'
figure 3) counterclockwise to remove all spring com-
pression.

For fail-up configuratlon, unscrew spring case as-
sembly (key 46, figure 2) and turn adjusting stem nut
(key 35, figure 2) counterclockwise to remove all
spring compression. Remove adjusting stem nut,
spring seat, and sPring.

8. Unscrew the casing cap screws and hex nuts (keys
36 and 37), and remove the upper casing assembly
(key 23)from the lower casing (key 22).

9. For fail-up configuration, remove cotter pin (key 50'
figure 2) and unscrew adjusting stem (key 34, figure 2)
from stem.

10. Litt out the diaphragm, diaphragm plate, and stem
assembly.

Assembly
1. Before starting assembly, make sure all parts.are
clean and in gooð condition. There should be no burrs
or sharp edgãs on any threads or surfaces that might
cut or dama-ge an O-ring, bushing, the packing, or the
diaphragm. Wnen replaóing O-rings and bushings, be

sure tndO-ring or bushing groove is clean and undam'
aged. Using a-general puipôse lubricant, lubricate all
Olrings anð uulrrings ánd the threads of parts thal
have to pass through the O-rings and bushings.

The thrcads on factory-produccd valve
stems have been specially machined to
avoid O-ring, bushing, or packing dam:
age during trim maintenance- Use of
other than a factory'produced valve
stem may result in early stem O'ring'
bushing, and packing failure.

7
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357 Series
2. lf the actuator being reassembled is a fail-up con-
figuration, replace the O-ring and bushing (keys 49
and 48, figure 2).

3. Assemble the diaphragm and diaphragm plate as-
sembly. Place the patterned side of the diaphragm
(key 26) (size 40 only) against the diaphragm plate
(key 241. Be sure to turn the diaphragm washer (key
27) so that the side that is beveled on the inside diam-
eter is against the O-ring (key 28). Also, make sure
that it is assembled for installation with the diaphragm
on the loading pressure side and the lockwasher (key
30) and lower spring seat (key 31), if used, are on the
spring sìde.

4. Place the hammer nut and spring pins on the bon-
net, if removed, lnstallthe casing O-ring (key 18), the
stem O-ring (key 19), and the bonnet bushing (key
20); then bolt the lower casing to the bonnet.

Note

Spring plns must always be in place
during valve operation, acting as a safe-
guard against infury when the unit is be-
ing disassembled.

5. Fasten diaphragm and diaphragm plate assembly
on the stem with hex nuts (key 29). Place the dia-
phragm and diaphragm plate, and stem assembly into
the lower casing and bonnet.

6. For fail-up configuration, screw the adjusting stem
(key 3a) onto the stem (key 8) and secure with cotter
pin (key 50). Make sure bushing (key 48) and O-ring
(key 49) are in place in the upper casing.

7. lnstall packing parts (keys 12,'13,14,15, or 16).
lnstallwasher (key 10). Screw valve plug onto stem.
Drive in rollpin.

8. Make sure the cage O-ring (key 6) is in the cage.
lnstallthe cage into the valve.

For ceramic trim, ensure the O-ring (key 6) is in the
seat r¡ng. lnstall the seat ring and cage into the valve.

9. Make sure bonnet O-ring (key 11) is on the bonnet.

10. Lubricate the threads on the valve body and ham-
mer nut and on the contact surfaces of bonnet and
hammer nut flange. lnstall bonnet with attached dia-
phragm and valve plug onto the valve body. Tighten
hammer nut using a hammer untilthe nut stops turn-
ing. A few extra hammer blows will be required to en-
sure that the assembly is tight. To avoid overloading of
the cage, do not use excessive force, which can be
seen by deformation of the nut,

Over-tightening the diaphragm casing
cap screws and nuts (keys 36 and 37)
can damage the diaphragm, Do not ex-
ceed 20 lbt.tl (27 N.m) torque.

11. lf valve is a fail-up, position upper casing (key 23)
on lower casing (key 22l.lnsert cap screws (key 36)
and tighten hex nuts (key 37) . Torque the casing cap
screws evenly to 20 lbf.ft (27 N.m) using a crisscross
pattern. Replace the spring, spring seat, (keys 32 and
33) and adjusting stem nut (key 35) over the adjusting
stem (key 34). Replace the spring case assembly (key
46).

12. lf the valve is fail-down, replace the spring (key
32) on the diaphragm plate (key 24). Replace upper
spring seat (key 33). Position upper casing (key 23) on
lower casing (key 22).lnsert cap screws (key 36) and
tighten hex nuts (key 37). Torque the casing cap
screws evenly to 20 lbf.ft (27 N.m) using a crisscross
pattern.

13. lnstall the travel indicator assembly.

14. Refer to the Spring Adjustment section.

15. Adjust the travel indicator nut (key 42).

Ãl cauroru
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357 Series

Parts Ordering
Each 357 Series controlvalve is assigned a serial
number, which can be found on the nameplate. Refer
to the number when contacting the Fisher Controls
representative for assistance or when ordering re-
placement parts. When ordering replacement parts,
âlso be sure to include the complete 1 1'character part
number from the following parts list.

Parts Kits
Repair kits for the valve portion only.

PTFE V-Ring Packing RePair Kit
(includes keys 6, 1 1 , 't 2, and 15)

N¡trile seal R357XPTFE12
Fluoroelastomerseal R357XPTFE22

Nitrile/Cotton Packing Repair Kit
(includes 6, 1 1, 12, and 15)

Nitrile seal R357X00NC12
Fluoroelastomerseal R357X00NC22

Ceramic Trim Package (includes keys 7, 9, 60, and 61)

1/4-inch (6.4 mm) port diameter R357XWC012

3/8-inch (9.5 mm) port diameter R357XWC022
1/2-¡nch ( 12.7 mm) port diameter R357XWC032

3/4-inch (19.1 mm) port diameter R357XWC042
l-inch (25.4 mm) port d¡ameter R357XWC052

1-1/2inch(38.1 mm)portdiameter R357XWC062

Repair kits for the valve and actuator assembly.
Diaphragm is not included and must be ordered separately by

appropriate part number.
PTFE V-Ring Packing RePair Kit

(includes keys 6, 1 1, 1 2, 1 5, 1 8, 19, 20, 28, 44' 48' and 49)

Nitrile seal R357X000012
Fluoroelastomerseal R357X000032

Nitrile/Cotton Packing Repair Kit
(includes 6, 11, 12, 15, 18, 19, 20,28,44' 48' and 49)

Nitrile seal R357X000022

Fluoroelastomerseal R357X000042

Parts List
Key Descr¡ptlon

2 Bonnet
FoTWCC (steel) valve & NACE, SA'105 steel

For LCC (steel) valve & NACE, SA-350 st€el

3 HammerNut
Size 1 & 2, Clâss lS0lhrough 600 flanged

and screwed
For WCC valve & NACE, SA-105 steel

For LCC valve & NACE, SA-350 steêl

Size 2, Class 1500
For WCC (steel) valve e NACE, SA'105 steel
For LCC (steel) valve & NACE, SA'350 steel

4 Pipe Plug (1-inch screwed valve only)
FoTWCC valve & NACE, SA-105 steol
For LCC valve & NACE, 531600 (316 SSn

Part Number

3283485X012
328348sX022

2283483X012
2283483XO22

2283549X012
2283549X022

1A794728992
1A7947X0042

Description
Cage úlntegral Seat Ring
Metal Seat
l7-4PH stainless steel Hl075

1/4-inch (6.4 mm) port d¡ãmeter
3/8-inch (9.5 mm) Port diameter
112-inch (12.7 mm) port diametet
3/4-inch (19.f mm) Porl diameter
1-inch (25.4 mm) port diametsr
1-1/2 inch (38.1 mm) port d¡ameter

17-4PH stainlêss steel DHl150 (NACE)

1/4-¡nch (6.4 mm) Port diameter
3/8-inch (9.5 mm) Pod d¡ameter
1/2-inch (12,7 mm) port diamêter
3/4-inch (19.1 mm) port diameter
1-inch (25.4 mm) Port d¡ameter
1-1/2 inch (38.1 mm) Port diametor

Cage w/lntegral Seat Ring (Continued)

Soft Seat
17-4PH stainlêss steel H1075

112-inch (12.7 mm) Port diameter
3/4-inch (19.1 mm) Port diameter
1-inch (25.4 mm) Port diameter
1-1/2 inch (38.1 mm) Port d¡ameter

17-4PH stainless slêel DH1150 (NACE)

1/2-inch (12.7 mm) port diameter
3/4-inch (19.1 mm) Portdiameter
f -inch (25.4 mm) Port diameter
1-1/2 inch (38.1 mm) port diameter

CageO-Ring
Valve Plug
Taper Plug (all Port diameters)
416 stainless steel
17-4PH stalnless stoel DHl150 (NACE)

Micro-Form Plug
416 slainless steel

1/4-inch (6.4 mm) Port diametot
3/8-inch (9.5 mm) Port diameter
1/2-inch (12.7 mm) Port diameter
3/4-inch (19.1 mm) Port diameter
'l-inch (25.4 mm) Port diameter
1-1/2 inch (38.1 mm) Porl diameter

17-4PH stainless steel DHI 150 (NACE)

1/4-inch (6.4 mm) Port diameler
l8-inch (9.5 mm) Port d¡ameter
1/2-inch (12.7 mm) Port d¡ameter
S/4-inch (1 9.1 mm) Port diameter
1-inch (25.4 mm) Port diametor
1-1/2 inch (38.1 mm) Port diameter

Valve Plug (conlinued)
VTC (ceramic) (standard or NACE)

1/4-inch (6.4 mm) Port d¡ameter
3/8-inch (9.5 mm) Port diametor
1/2-inch (12.7 mm) Port diamet€r
3/4-inch (19.1 mm) Port diameter
1-inch (25.4 mm) Port diameter
1-1/2 ¡nch (38.1 mm) Port diameter

Valve Stem
S31600 (316 stainless steel)
520910 (Nitronic 50) (NACE)

Roll Pin, 18-8 sta¡nless steel
Pin, 17-4PH SST (DH1150) (NACE)

Cage/Pack¡ng Washer, 304 sta¡nless steEl

BonnetO-Ring
Packing Wiper, PTFE
Packing Washer, SST (3 req'd)
Packing Spring, N07750 (lnconel)

Key PartNumbot

3283486X012
3283487x012
3283488x012
3283489x012
3283490x012
3283491x012

3283486x022
3283487X022
3283488X022
3283489x022
3283490X022
3283491X022

3283488X012
3283489X012
3283490X012
3283491X012

3283488X022
3283489x022
3283490X022
3283491X022

See following table

æ83498X012
2283498X0æ

æ83492X012
æ83493X012
2283494X012
2283495X012
2283496X012
2283497X012

r¿B,3492x0?2
22B,3493XO22
æB,3494XV¿2
22B,3495x022
22B3/,96xO22
228,3/,97X022

22B,8922x012
22S8923X012
æB,8924XO12
æ88925X0r2
2288926x012
2288927X012

æ831i16X012
2283516X032
1u5972x0012
1283507x022
1283519x012

Sêe following tabl€
1549637X012
1H981836042
1543183X012

6'
7'

5'

I'

9-
9-

10
11-
12'
13

14

q,

7'

I
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357 Series
Key
15.

16"
17
18.
19-
20-
21

Description
Packing Set

PTFE V-ring
N¡tr¡le/cotton

Packing Ring, PïFE comp (3 req'd)
Leak-off Plug

Casing O-Ring
Stem O-Ring
Bonnet Bearing
Cap Screw, pl steel (4 req'd)

22 Lower Casing, pl {plated) steel
Fail up or fail down
Size 20
Size 40

23 UpperCasing Assy, pl steel
Size 20

Fail up
Faildown

Size 40
Fail up
Faildown

24 Diaphragm Plate, steel
Size 20
Size 4O

26* Diaphragm (O-R¡ng, key 28 should be ordered
wilh diaphragm)
Size 20

Nitrile/nylon
Fluoroelastomer

Size 40
Neoprene/nylon
Fluoroelaslomer

27 Diaphragm Washer, pl steel

28' ActuatorO-Ring
29 Hex Nut, pl steel (2 req'd)
30 Lockwasher, pl steel
31 Lower Spring Seat, pl steel (for fail down

onlY)

32 ActuatorSpring Seetables4, 5, and 6
33 UpperSpring Seal, pl steel

Fail up (size 20 or 40 actuator)
Fail down
Size 20 actuator
Size 40 actuator

U Adjusting Screw, pl steel
Faildown
Size 20 flow-up-to-open

3 to 15 psig (0.2 to 1 .0 bar) signal
range

All cther ranges
Size 40 flow-up-to-open

3 to 15 psig (0.2 to 1.0 bar signal
range

All other ranges
34 Adiusting Stem, 531600 (316 stainless steel)

For fail up
35 Adlusting screw nut, pl steel (fail down)
35 Adjusting stem nut, pl steel (fail up)

Part Number

1 24901 6XOl 2
1945772XO12
1 P390501 042
1 540983X01 2

See following table
See following table
See following table

1 0529824052

3283499X012
4283500X012

2283503X01 2
3283501 X01 2

228351 0X01 2
3283508X01 2

228'3514XO12
2481785XO12

JZÞJCZUAU I Z
3283520XO22

22B,3521XO12
228,3521XO32
12B,3517XO12

Seelollowing table
14353724122
14353828982

1283518X012

't342343XO12

1649460XO12
1743513XO12

1 D336628982
1A6,{41X0012

174351sX012
r v360928982

2283512XO12
14352424122
1¡.599324122

Key
36

pescriptlon Part Number
Cap Screw, pl steel
Slze 20 (12 req'd) 1É760324052
Size 40 (16 req'd) 18760324052

Hex Nut, pl steel
Size 20 (12 req'd) 14346524122
Size40 (16 req'd) 1A346524122

ActualorNameplate 1482028X0A2
lnd¡cator Rod (included in key 43 assembly)
lndicator Spring (included in key 43 assembly)
lnd¡cator Nut (included in key 43 assembly)
lndicator Assembly
Fail up (includes keys 40, 41,42,43,44, and 45)

-20 to 300 " F (-29 to 1 49 " C) 2283524X022

-50 to 180"F (-45 to 82"C) 2283524X032
Fail down (includes keys 40,41,42, and 43) 2283523X022

lndicalor O-Ring (included ¡n key 43 assembly)
(fail up only)

lndicator Bushing (included in key 43 assembly)
Spring Case Assembly, steel (for fail up) 2342349X012
Vent Assy, SST (2 reg'd) (forfail up) 27A5516X012
Adjusting Stem Bushing, nylon (forfail up) 17A4059X012
Actuator Stem O-Ring (for fail up) See following lable
Colter Pin, 530200 (302 stainless steel)
(forfail up) 1C608035022

Drive Screw, SST (8 req'd) 14368228982
Lubricant, Lubriplate Mag-1

Not ¡ncluded w¡lh control valve
Plug, Disk i{older, St 7400 D1 î 50

112-inch ('12.7 mn) port diameter 2283533X012
3/4-inch (19.1 mm) port d¡ameter 2283532X012
1-inch (25.4 mm) port diameter 2283531X012
'l-1l2inch (38.1 mm) port diameter 2283530X012

Disk, Plug Seat, UHMWPE(1)
1/2-inch (12.7 mm) portdiameter 1543584X012
3/4-inch (19.1 mm) port diameter 13A7446X012
1-inch (25.4 mm) port diameter 13A7450X012
1-1l2inch (38.1 mm) port diameter 1347463X012

Disk Retainer, 531600
1/2-inch (12.7 mm) port diameter 15A3583X022
3/4-inch (19.1 mm) port d¡ameter 1347447XO12
f -inch (25.4 mm) port diameter 1347451X012
1-1/2 inch (38.1 mm) porl diameter 1283529X012

Hex Nut, S31600
3/4-inch ( 19.1 mm) port diameter 14391535072
1-inch (25.4 mm) port diameter 1 43753X0282
1-112 (38.1 mm) port diameter 143753X0282

Adhesive, Loctite No.262 T13060T0012
Spring Pin, Pl carbon steel, (2 req'd) 128901 1X012
Cage for Ceramic Trim
517400 D1 150 (std or NACE) all port dia 2288912X012

Seat Ring for Ceramic Trim
517400 D1150 (std or NACE)

1/4 inch (6.4 mm) port diameter 1781949X012
3/8 inch (9.5 mm) port diameter 1 781950X012
f /2 ¡nch (12.7 mm) port diameter 1781951X012
3/4 inch (1 9.1 mm) port diameter 1 789680X012
f -inch (25.4 mm) port diameter 1789681X012

Ceramic (std or NACE)
1-1l2inch (38.1 mm) port diameter 3288918X012

37

38
40
41
42
43

44

45
46
47
48.
49.
50.

51
52

crt'

54"

55-

56

57
58
60.
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Type 546, 5465, and 546NS
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Introduction

Scope of Manual
This inslruction manual provides installation, opera-
tion, maintenance, and parts ordering information for
the Type 546, 5465, and 546NS transducers and
Type 82 relay. Refer to separate manuals for instruc-
tions covering equipment used with the transducer.

Only personnel qualified through training or experience
should install, operate, and maintain this transducer. lf
there are any questions concerning these instructions,
contact your Fisher Controls sales office or sales rep-
resentative before proceeding.

Description
The Type 546 or 546NS transducer (figure 1) receives
either a voltage (Vdc) or a current (mAdc) input signal
and transmits a proportional pneumatic output pres-
sure to a final control element. The Type 5465 trans-
ducer receives a current (mAdc) input signal and
transmits a proportional pneumatic output pressure. A
typical application is in electronic control loops where
the final control element, generally a control valve, is
pneumatically operated. The input signal, output pres-
sure range, and electrical classification, if approved, of
each transducer is indicated on the nameplate at-
tached to the cover (figure 2).
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Tvpe 546, 5463, and 546NS

1140050-GSHÏB

Figure 1. Type 546 Mounted on a Type 657 Pneumatic
Diaphragm Actuator

REGULATOR

TYPE 546

w2115/t

INFORMATION IN THIS PORTION OF THE
NAMEPLATE IDENTIFIES THE HAZARDOUS
AREA CLASSIFICATION AND APPFOVALS
FOR THE PRODUCT SPECIFIED ON THE
EOUIPMENT ORDER.

The O-rings are EPDM (ethylene propylene) and the
diaphragms are EPDM/Nomex. EPDM(r) demon-
strates superior temperature capability and shelf life
over nitrile. The Nomex diaphragm fabric demon-
strates improved strength retention at elevated tem-
perature and radiation conditions.

ln addition, the Type 546NS transducer is qualified
"commercial grade dedicated" under Fisher's
1OCFR50, Appendix B, quality assurance program
These can be supplied as 1OCFR, Parl2l items.

Specifications
Specifications for the Type 546, 5465, and 546NS are
listed in table 1.

lnstallation

lf a flammable or hazardous gas is being
used as the supply pressure medium
and the transducer is in an enclosed
area, personal injury or property dam-
age might result from fire or explosion
of accumulated gas. To avoid such inju-
ry or damage, provide adequate ventila-
tion.

Mounting
When a Type 546, 5465, or 546NS transducer is or-
dered as part of a control valve assembly, the factory
mounts the transducer on the actuator and connects
the necessary tubing, then adjusts the transducer as
specified on the order.

Transducers also can be ordered separately for
mounting on a control valve assembly already in ser-
vice. The transducer may be ordered with or without
mounting parts. Mounting parts include the appropriate
bracket and bolts for attaching the unit to an actuator
boss (with tapped holes) or for attaching it to the dia-
phragm casing. lf preferred, mounting parts are avail-
able for mounting the transducer on a 2-inch (51 mm)
diameter pipestand, a flat surface, or a bulkhead.

Tubing is not included if the transducer is not factory
mounted. Use 3/8-inch (9.5 mm) outside diameter tub-
ing for all supply and output connections. Tubing
length between the transducer output and the final
control element should be as short as possible to mini-
mize its effect on control loop stability.

1. Useacloan,
nents. EPDM ig
cants.

Figure 2. Typical Nameplate

The Type 5465 transducer is approved as being intrin-
sically safe when used with certain barrier systems.
Refer to the Loop Schematics section of this manual.

The Type 546NS transducer meets typical require-
ments of the nuclear power industry. The Type 546NS
construction includes materials that provide superior
pedormance in elevated temperature and radiation
environments.

2
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Type 546,5465, and 546NS
Table 1. Specifications

lnput Signals(1)

Type 546 and 546NS: 1 to 5 mAdc, 4lo 2O mAdc,
10 to 50 mAdc, 1 to 9 Vdc, or two-way split range
using any half of one of the standard input signal
spans
Type 5465: I4 to 20 mAdc, or I For Factory
Mutual only, a two-way split range using either half
of the 16 mAdc span. Signal must not exceed 30
Vdc,20 mAdc

Available Conf igurations
Type 546: Electro-pneumatic signal transducer with
explosion-proof case and cover
Type 5465: Similar to Type 546 except designed
for intrinsically safe, non-incendive, or dust-ignition
applications
Type 546NS: Símilar to Type 546 except provided
with EPDM elastomers for use in elevated tempera-
ture and radiation environments
All transducer types can be ordered with or without
a 67 Series filter regulator. A2 inch (51 mm) circu-
lar supply pressure gauge may be mounted on the
regulator

Maximum Steady-State Air Consumption(l'2)
At 20 psig (1.4 bar) Supply Pressure: 0.35 scfm
(0.6 normal m3/hr)
At 35 psig (2.4 bar) Supply Pressure: 0.50 scfm
(0.8 normal m3/hr)

Maximum Output Air Capacity(2)
At 20 psig (1. ^bar) Supply Pressure: 8.0 scfm
(13.4 normal mü/hr)
At 35 psig (2.4^barl Supply Pressure: 11.5 scfm
(19.3 normal mu/hr)

Pg¡f6¡m¿¡6s(3)
Actuator Loading Time: See figure 7
Reference Accuracy: +O.75o/o of output signal
span
lndependent Linearity:(l) tO.S0% of output signal
span
Open Loop 6¿¡¡¡(1) 26
Frequency Response:(1) Gain is attenuated O dB
al20 Hz with transducer output signal piped to a
typical instrument bellows with 12 inches (305 mm)
oÍ 114 inch tubing

Operative Ambient Temperatu¡s ¡¡¡¡¡e(1)
-40 to +150"F (-40 to 66'C)

Electrical and Enclosure Classification
Refer to the Hazardous Area Classification bulletins
and the transducer nameplate (see figure 2)
Housing: NEMA 3R and CSA ENC 3 rating (NEMA
3R mounting orientation requires vent location to be
below horizontal. Vent is shown in figure 10, key 69)

Adjustments
Zero and Span Adjustments: Screwdriver adjust-
ments located inside case (see figure S)

Connections
Supply Pressure: 1l6-inch NPT female located on
side of case, (or located on the Type 67 AFR filter-
regulator if mounted)
Output Pressure: 1|4-inch NPT female located on
side of case
Vent: 1/4-inch NPT female with screen located on
relay
Electrical: 1|2-inch NPT female located on bottom
of case

Approximate Weight (Transducer Onty)
9 pounds

lnternal Resistance of Torque Motor
1 to 5 mAdc lnput Signal: 2500 +120 ohms (stan-
dard) or 12,000 +50 ohms (temperature-compen-
sated circuit)
4lo 2O mAdc lnput Signal: 176 +10 ohms
10 to 50 mAdc lnput Signal: 90 t10 ohms
1 to 9 Vdc lnput Signal: 1300 +50 ohms (tempera-
ture-compensated circuit)

Output Signals(1)
Ranges:(1)
For 546 and 546N5; 3 to 15 psig (0;2 to 1.0 bar), 6
to 30 psig (0.4 to 2.0 bar), 3 to 27 psig (0.2 to 1.9
bar), 0 to 18 psig (0 to 1 .2bar), or 0 to 33 psig (0 to
2.3 bar)
For 5465:3 to 15 psig (0.2 to 1 .0 bar), 6 to 30 psig
(0,4 to 2.0 bar), 3lo 27 psig (0.2 to 1 .9 bar), or 0 to
33 psig (0 to 2.3 bar)
Action: Type 546 and 546NS are field-reversible
between direct and reverse action, The Type 5465
is available with either direct or reverse action but
cannot be reversed in the field.

Supply Pressure(l)
Recommended: 5 psig (0.3 bar) higher than upper
range limit of output signal
Maximum: 50 psig (3.5 bar)

1 . These lerms are defin€d in ISA Standard SS1.1 -1 979.

3 P:fl:S-t3|_d?fq,c-tfigle+.q.erq¡nule(60-Fand^14.rys¡a).Normal m3/hr-Normal cub¡cmerêrsperhour(O"Candl.olg2Sbarabsoturê).

near zero psrg,

3



Tvpe 546, 5465, and 546NS

I

PIPE NIPPLE (OUTPUT CONN)

PIPE

BUSHING

BODY

1288041,8
46072t / tL

SUPPLY

Figure 3. Diagnostic Connections

GAUGE

PIPE

STEM PROVIDED
WHEN GAUGE
IS SPECIFIED

Pressure Connections

Note

The supply source must be clean, drY,
oil-free,(l) non-corrosive air or gas at an
unfailing pressure at least 5 psig (0.3
bar) higher than the upper limit of the
transducer output pressure range. This
means that for an output pressure range
of 3 to 15 psig (0.2 to 1.0 bar) the supply
pressure should be at least 20 psig (1.4
bar); for a 6 to 30 psig (0.4 to 2.0 bar)
range, the supply pressure should be at
Ieast 35 psig (2.4 bar). The supply pres'
sure to the filter regulator should not be
more than 250 psig (17.3 bar) at a maxi'
mum temperature of 150'F (66"C).

lf specified, the filter regulator is mounted on the trans-
ducer case. A pressure gauge on the regulator shows
the supply pressure to the transducer.

1. Connect a supply pressure source to the 1/4-inch
NPT lN connection on the filter regulator (if furnished)
or to the 1/4-inch NPT SUPPLY connection on the
transducer case (if a regulator is not furnished).

2. Run 3/B-inch (9.5 mm) outside diameter tubing
from the 1/4-inch NPT OUTPUT connection on the
transducer case to the input connection on the pneu-
matic actuator or valve positioner. This connection is
made at the factory if the unit is shipped mounted on
an actuator as shown in figure 1.

bushing for the connector. The connector consists of
1/8-inch NPT body and body protector.

Note

lf the transducer is used in a valve as-
sembly with a positioner, no connec-
tions for diagnostic testing are required
for the transducer. Install the connec-
tions for diagnostic testing at the posi-
tioner.

lnstall the connectors and hardware between the
transducer and the actuator.

1. Before assembling the pipe nipple, pipe tee, pipe
bushings, actuator piping, and connector body, apply
sealant to allthreads.

2. Turn the pipe tee to position the connector body
and body protector for easy access when doing diag-
nostic testing.

Electrical Connections

For explosion-proof applications, dis'
connect power before removing the
transducer cover.

For explosion-proof applications, install
rigid metal conduit and a conduit seal
no more than 18 inches (457 mm) from
the transducer. Personal iniury or prop'
erty damage may result from explosion
if the seal is not installed.

For intrinsically safe installations, refer
to factory drawings or to instructions
provided by the barrier manufacturer for
proper wiring and installation.

Diagnostic Connections
To support diagnostic testing of valve/actuator/posi-
tioner packages, special connectors and hardware are
available. Typical connector installations are shown in
figure 3. The hardware used includes a 1/4-inch NPT
pipe nipple and pipe tee with a 1/8-inch NPT pipe

4
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Type 546, 5465, and 546NS

+

DC SIGNAL: 1 TO 5 MILLIAMPS

TYPE 546 AND 546NS

450 oHMS

INPUT

G
2500 c,HMS INPUl

500 0HMs

DC SIGNAL:4.TO 20 MILLIAMPS

+

INPUl

INTRINSICALLY SAFE
DC SIGNAL: 410 20 MILLIAMPS

DC SIGNAL: l0 TO 50 MILLIAMPS

TYPE 546 AND 546NS

176 oHMS

+ o €
90 oHMSINPUT

cP8401.8
817âA.AtL

176 oHMS

+

+

G
1010 oHMS

INPUT

500 0HMs
THERMISTOR

DC SIGNAL: I TO 9 VOLTS
ADJUST RESISTANCE ACROSS INPUT
TERMINALS TO.ISOO OHMS

TYPE 546 AND 546NS

NOTE:
I-i> DC RESISTANCE

- oF corLs
TYPE 5465

Figure 4. Typical Circuit Drawings

The electrical connections are made in the transducer
case. A 112-inch NPT conduit connection is provided in
the bottom of the case. Use a suitable conduit seal for
hazardous locations. The wires that carry the input
signalfrom the control device are connected to the
terminal mounting bracket assembly (key 53, figure 9).

To avoid personal injury or equipment
damage, do not reverse the action of a
Type 5465 transducer in the field.
Diodes in the input circuit (see figure 4)
will short if a reversed input signal is
applied. If the diodes are shorted, they
are capable of producing a spark which
might ignite a hazardous atmosphere
causing a fire or explosion. A Type
5465 transducer must be ordered from
the factory as either direct or reverse
acting.

For a direct-acting unit (i.e., increasing current pro-
duces an increasing output pressure), connect the
positive wire from the control device to the positive
terminal of the transducer and the negative wire to the
negative terminal. For a reverse-acting unit (i.e., in-
creasing current produces a decreasing output pres-
sure), connect the positive wire from the control device
to the negative terminal and the negative wire to the
positive terminal. Typical circuits are shown in figure 4.

Note

Use a lubricant (key 95, figure
case-cover threads to prevent
damage.

8) on the
thread

Operating Informat¡on

Personal injury or property damage may
result from fire or explosion if power is
applied to the transducer with the cover
removed in a hazardous area.

lf the transducer is installed in an ap-
plication where explosion-proof classifi-
cation is required, perform the following
steps when any procedure in this sec-
tion requires removal of the cover:

o Disconnect the electrical signal
from the transducer.

¡ Remove the transducer to a non-
hazardous area.

o Perform procedures as described
in this section.

o Reinstall the transducer, and en-
sure the cover is secured before turning
on the electrical signal.
For intrinsically safe areas, current mon-
itoring during operation must be with a
meter approved for use in hazardous
areas.

5

\ I

\ I

Zñ wnnru¡ruc Zñ wnnrurruc



Type 546, 546S, and 546NS
ZERO ADJUSTMENT

w539ttL SPAN ADJUSTMENÏ

Figure 5. Zero and Span Adjustments (Cover Removed)

Adjustments
Adjust the filter regulator to provide the proper supply
pressure to the transducer, then adjust the transducer
span and zero (see figures 5 and 6) to match the ap-
plication requirements and be within specifications.

The zero adjustment is used to set the output pressure
so that it corresponds to the proper value of the input
signal. For example, if the output range is 3 to 15 psig
(0.2 to 1.0 bar) and the input range is 1 to 5 mAdc and
the unit is direct-acting, use the zero adjustment to set
the output pressure at 3 psig (0.2 bar) when the input
signal is 1 mAdc. Use the span adjustment to set the
output pressure span so that full output pressure
change results for a full change in the input signal. ln
this example, the output pressure change would be 12
psi (0.8 bar). Thus, the output pressure should start at
3 psig and increase to 15 psig (1,0 bar) as the input
signal is changed from 1 to 5 mAdc,

A span adjustment will affect the zero. Therefore, fol-
low any span adjustment with a zero adjustment. Pro-
vide a suitable gauge to measure the pressure,

Calibration

Equipment Required
Choose a current or voltage source that is capable,
without switching ranges, of driving the transducer
through its entire input range. Switching ranges on a
current or voltage source will produce spikes or mid-
scale reverses in the input signal presented to the
transducer, causing errors.

Calibration Procedure

Note

The following calibration procedure is
for a Type 546, 5465, or 546NS transduc-

er with a 4 to 20 mAdc input signal
range and a 3 to 15 psig (0.2 to 1.0 bar)
output range. Calibrate transducers wlth
other inputs and outputs in a similar
manner.

1. Check the supply pressure to ensure it agrees with
the minimum pressure on the transducer nameplate.

2. Adjust the input current to 4.00 mAdc.

3. Turn the zero screw untilthe output pressure is
3.00 +0.09 psig (0.210.006 bar).

4. Adjust the input to 20.00 mAdc.

5. lf the output pressure is less than 14.91 psig (1.028
bar), turn the span screw clockwise to increase the
span. lf the output pressure is greater than 15.09 psig
(1.040 bar), turn the span screw counterclockwise to
decrease the span.

Note

Do not watch the output gauge while
turning the span screw because the
change in output is not a good indica-
tion of the change in span. While turn-
ing the span adjustment screw, the out-
put pressure may move in the opposite
direction than expected. For exampleo
while turning the span screw ¡n the IN-
CREASING SPAN direction, the output
pressure might decrease. This should
be disregarded since even though the
output pressure decreases, the output
span is increasing.

6, Repeat steps 2 through 5 until the output pressure
is within one-third of the accuracy limits al4 and 20
mAdc. One{hird of the accuracy limits for a 3 to 15
psig (0.2 to 1.0 bar) output range is 1/3 x (10.0075)
x (15.00 - 3.00) = +0.03 psig (t2 mbar). Calibrate for
maximum accuracy at the target end points [3.00 and
15.00 psig (0.20 and 1.00 bar)1, This allows for error at
other calibration points in between.

7. Run the transducer through three calibration cycles
before recording data, The cycles should be run from
exactly 4.00 to 20,00 mAdc in a slow ramping fashion
(no large step inputs).

L After returning from 20.00 mAdc during the last
exercise cycle, move back upscale to the midpoint
(12.00 mAdc) and record the first data point. Table 2 is
an example of recorded data.

9. Record at the other calibration points desired by
moving upscale to 20.00 mAdc then down scale to
4.00 mAdc, then back upscale to 12.00 mAdc. Refer
to table 2 for common calibration points.

6



Type 546, 5465, and 546NS
Table 2. Typical Calibration Data

0.620
0.826
1.033
0.826
0.620
0.413
0.206
0.413
0.620

9.00
12.00
15.00
12.O0
9.00
6.00
3.00
6.00
9.00

0.612
0.823
1.035
0.828
o.617
0.413
0.207
0.409
0.618

8.89
11 .95
15.02
12.02
8.96
6.00
3.01
5.95
8.97

't2.00
16.00
20.00
16.00
12.OO

8.00
4.00
8.00

12.OO

BarPsigBarPsigmA dc
TARGET OUTPUT PRESSUREACTUAL OUTPUT PRESSURETRANSDUCERINPUT

Note

During the calibration cycle, use care to
avoid overshoot. In other wordsn if data
¡s to be recorded at an 8.00 mAdc input
while moving upscale and you accident-
ly pass 8.00 to some higher value, run
the test again starting at step 7 with the
three exercise cycles. Do not reverse
direction and move down scale to 8.00
mAdc.

10. After completing the calibration cycle and record-
ing data, verify that all data is within t:0.75o/o accuracy
limits. lf not, the transducer may need to be recali-
brated to move the end points slightly to bring the en-
tire calibration curve within the accuracy limits.

Recalibration
Table 2 shows typical recorded data where recalibra-
tíon is necessary.

The 8.89 psig (0.612 bar) value at 12.00 mAdc is out-
side the accuracy limit of t0.09 from the target value.
This data point can be raised by recalibrating the
transducer and raising the end points enough to bring
this low value within -0.09 psig (-0.6 mbar) of 9.00
psig (0.62 bar). A reasonable recalibration would be
3.05 and 15.05 psig (0.21 and 1,04 bar) at 4.00 mAdc
and 20.00 mAdc, respectively. Recalibrate the instru-
ment and recheck the calibration data as described in
steps 7 through 10.

lf the transducer remains outside of accuracy specifi-
cations after altering the calibration end points as
much as possible, return the transducer to the factory
or consult your Fisher Controls sales otfice or sales
representative.

For transducers inaccurate to less than 5 percent of
output span, relay repair or replacement may correct
the problem. Refer to the alignment procedures in the
Troubleshooting section to correct the operation of a
faulty transducer. Also check for air leaks at the tub-
ing, nozzle, relay, and bellows.

lf the accuracy error is greater than 5 percent of out-
put span, check the clearance between the armature
and the coils. These pafts are referenced as key 40

and key 42, respectively, in the Parts List section. The
armature and the white plastic coil bobbin should be
approximately 1/64 inch (0.4 mm) apart, lf the parts
are in contact, loosen the machine screws that hold
the bobbin and reposition the bobbin.

Changing Output Pressure Range
Changing the output pressure range from 3 to 15 psig
(0.2 to 1.0 bar) to 6 to 30 psig (0.4 to 2.0 bar) or vice
versa requires changing the feedback bellows (key 57,
figure 9), To do this, refer to the replacing the feed-
back bellows assembly procedures in the Maintenance
section.

Reversing the Action
Reversing the action of a Type 546 or 546NS trans-
ducer requires no special parts. The direction of arma-
ture rotation is dependent upon the direction of the
current flow. Therefore, simply reverse the input cur-
rent leads to the transducer to obtain the opposite ac-
tion. Whenever the action is changed, readjust the
zero ol the transducer as outlined in the adjustments
procedures.

To avoid personal injury or equipment
damage, do not reverse the action of a
Type 5465 transducer in the field.
Diodes in the input circuit (see figure 4)
will short if a reversed input signal is
applied. If the diodes are shorted, they
are capable of producing a spark which
might ignite a hazardous atmosphere
causing a fire or explosion. A Type
5465 transducer must be ordered from
the factory as either direct or reverse
acting.

Split Range Operation
Type 546, 5465, and 546NS transducers are suitable
for two-way split range operation. ln a two-way split

7
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T e 546, 5465, and 546NS

the milliampere (mA) or voltage output signal of a
single control device is split between two transducers
electrically connected in series. Although each trans-
ducer receives the full signal, it is calibrated to provide
a full output pressure range of 3 to 15 psig (0,2 to 1,0
bar) or 6 to 30 psig (0.4 to 2,0 bar) to the control valve
with one-half the input signal. Since the transducer
operates on only one-half of the normal input span, the
feedback bellows must be changed to compensate for
the shofter span. Change the bellows as described in
the replacing feedback bellows assembly procedure in
the Maintenance section. Table 3 indicates which bel-
lows is required for your conditions. Reset the span
and zero adjustments to the split range values. Note
that these transducers cannot provide a three-way
split range.

Principle of Operation
Refer to the schematic drawing in figure 6. Assume
that the transducer is direct-acting, An increase in the
dc signal to the coils increases the magnetic field
around the coils. This field increases the magnetic
strength in the armature and the magnetic attraction
across the air gap between the armature and the pole
pieces.

The pole pieces are already polarized by the perma-
nent magnet. The armalure polarity is as shown in the
schematic. The magnetic attraction willtherefore be
downward at the nozzle end and upward at the feed-
back bellows end, resulting in a torque that rotates the
armature about the fixed torsion rod to cover the
nozzle. The resulting restriction produces an increased
pressure in the nozzle, in the upper chamber of the
relay, and in the feedback bellows. The relay responds
to the increase in nozzle pressure to increase the out-
put pressure to the actuator and control valve. The
increased pressure in the feedback bellows creates a
force that acts on the armature to move it back to an
equilibrium position. ln this way, the new nozzle pres-
sure is compared to the input current by the force-bal-
ance principle.

Table 3. Feedback Bellows Output Pressure Range

FEEDBACK

POLE

TORSION ROD

EXHAUSI

OUTPUT

BELLOWS

SPAN ADJUSTMENT
(MAGNETIC SHUNT)

ADJUSTMENT

PERMANENT
MAGNET

ARMATURE

NOZZLE

F',ffi ourpur PREssURE

[r"..i'F¡fr I Hozzle PR Ess u R E

ffil exxausr PRESsURE

SPACER
ASSEMBLY

FIXED
RESTRICTIONRELAY

VALVE PLUG

cP42ArA
4150H/ tL

SUPPLY

Figure 6. Transducer Schematic

The reiay operates in the following manner. The
nozzle pressure acts on the large top diaphragm to
force the center spacer assembly (mounted between
the two diaphragms) downward against the valve plug,
closing the exhaust port and opening the supply port.
Supply air then flows through the open port to the out-
put load, The output pressure continues to increase
untilthe relay diaphragm assembly is pushed back to
its original position by the force of the pressure acting
on the small diaphragm. When this occurs, the valve
plug is closed again.

When a decreasing dc signal is received, the magnetic
attraction across the air gap is reduced. The armature
rotates to uncover the nozzle and decrease the pres-
sure in the nozzle, relay, and feedback bellows. The
relay diaphragm assembly moves upward, and the
exhaust port opens to bleed the output pressure to
atmosphere.

I

1. Têmpsrature compênsatêd circuit.
2. Not appropriate for split range applications
reprêsentative.

bocause of the high resistance of 1 to 5 mA dc coils. It spl¡t rângê opêration is des¡red, consult your Fish€r Controls salês otf¡ce or sales

0.4 to 2.06to300.2 to 1.03to 154to12mAor12to20mA
10 to 30 mA or 30 to 50 mA
l toSVdcor5to9Vdc

Split Range

0.4 to 2.06to300.2 to 1.03to151 to I V(r)
1 1s 5 ¡¡(z)
4to20mA
10 to 50 mA

Full Range

BarPsigBarPsigBârPsig

INPUT SIGNAL, DCOPERATION
OuârterHalfFull

BELLOWS SIZE
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components may void the third-party
approval. Also, always use proper com-
ponent replacement techniques' as
presented in this manual. lmproper
techniques can cause poor quality re-
pairs and impair the safety features of
the device.

Maintenance of the transducer consists of relay repair
or replacement, and replacement of the feedback bel-
lows. These procedures are described at the end of
this section. Due to the care Fisher Controls takes in

meeting all manufacturing requirements (heat treating,
dimensional tolerance, etc.), use only replacement
parts manufactured or furnished by Fisher Controls
lnternational.

Figure 9 shows the torque motor and associated parts
Shaded key numbers indicate parts that should not be
disassembled from the torque motor because the
magnetism in the torque motor magnets will decrease
permanently.

Certain troubleshooting and alignment procedures are
described in the following steps. These may serve as
a guide to correct some problems. lmproper supply
pressure and mechanical defects in pneumatic and
electrical connections should be apparent upon in-
spection and repaired as appropriate.

Never disassemble the torque motor as-
sembly because the magnetism in the
torque motor magnets will decrease per-
manently. Shaded key numbers indicate
parts that should not be disassembled
from the torque motor (see figure 9). lf
troubleshooting or alignment attempts
indicate either a faulty torque motor or
the necessity of disassembling the
torque motorn return the entire transduc-
er to the factory, or consult your Fisher
Controls sales office or sales represen-
tative.

Troubleshooting
This section contains some checks for operational dif-
ficulties that may be encountered. lf correcting the dif-
ficulties is not possible, contact your Fisher Controls
sales office, service center, or sales representative.

Electrical
1. Check the output of the control device. Make sure
that it is reaching the transducer.

2. Check the dc input signal. lt should be the same as
the range stamped on the transducer nameplate.
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Figure 7. Output-Time Relationship for Type 546, 5465, and
546N5 Transducers

The output decreases until the diaphragm assembly is
forced back to its original position and the exhaust port
is closed again. The reduced pressure in the feedback
bellows diminishes the force to return the armature to
the equilibrium position.

Figure 7 shows output-time relationship curves for
loading and exhausting an actuator. Exhausting times
are nominally 25 percent of the loading times.

Reverse-acting transducers operate in a similar man-
ner except that when the dc input signal increases, the
output pressure from the relay decreases. Conversely,
a decreasing input signal increases the output pres-
sure.

Maintenance

For explosion proof applications, dis-
connect power before opening the
transducer cover. Personal iniury or
property damage may result if power is
not disconnected.

The presence of Fisher Controls person-
nel and also approval agency personnel
may be required if you service (other
than normal, routine maintenance, such
as calibration) or replace components
on a transducer that carries a third-party
approval. When you replace compo-
nents, use only components specified
by the factory. Substitution with other

9
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Type 546,5465, and 546NS
3. Check the resistance of the transducer circuit to
see that it coincides with the value listed on the circuit
identification tag located on the torquâ motor.

4. Check the terminal lugs for proper connections. lf
reverse action of the transducer is observed, simply
reverse the input leads as indicated in the Reversing
the Action procedures in the Operating lnformation
section.

Pneumatic

Do not attempt to remove the nozzle
(key 19, figure 9) for any reason. Nozzle
removal requires disassembling the
torque motor. Disassembling the torque
motor will permanently reduce the
strength of the magnets, causing im-
proper operation. Also, do not adjust
the baffle (key 18, figure 9). The spacing
between the baffle and nozzle is preset
and locked at the factory to obtain opti-
mum performance of the transducer.

1. Connect supply pressure and a pressure gauge to
monitor the output. Check the operation of the trans-
ducer as follows:

a. Force the baffle (key 18, figure g) against the
nozzle. The output pressure should build up to
approximately the supply pressure. If it does not,
check for a leak in the pneumatic system or a burr
on the nozzle.

b. Force the baffle away from the nozzle. The out-
put pressure should drop to less than 1 psig (0.07
bar). lf it does not, check the flame arrestors in the
transducer case (see figure 8). lf the flame arres-
tors require cleaning, first remove the torque motor
assembly from the case by removing four machine
screws (key 9, figure 8). Then, clean the flame ar-
restors by blowing them out with air pressure.

2. Check zero and span adjustment for proper setting.
Refer to the adjustments procedure.

3. Check the supply pressure, lt should be at least 5
psig (0.3 bar) above the upper limit of the output pres-
sure range.

4. Check the filter regulator for moisture in the drip-
well. Drain off any moisture, and clean the filter ele-
ment if necessary.

5. lf the transducer cycles, be sure there are no sharp
bends in the copper capillary feedback tubing (key 56,
figure 9) and that the tubing is not plugged.

6. Check the nozzle. lf it is clogged, remove the entire
torque motor assembly from the case by removing
four machlne screws (key g, figure B). Run a wire
through the nozzle from the underside of the assem-
bly.

7. Erratic operation may be caused by metal chips in
the air gap between the armature and the pole pieces.
Blow any chips out of the torque motor assembly with
low pressure air.

8. lf a problem persists, check the relay as described
in the Type 82 Relay Maintenance procedures in this
section.

Alignment
The following alignment procedures can be used in
conjunction with troubleshooting procedures to correct
the operation of a faulty transducer.

Span Adjustment
Refer to figure 9 for key number locations, unless
otherwise directed.

lf setting the required span is not possible, additional
span adjustment can be obtained by shifting the entire
span adjustment assembly (key 55) at the flexure pivot
end. The alignment procedure is as follows:

1. Shut off the dc input signal and supply pressure to
the transducer.

2. Disconnect the external lead wires from the termi-
nal mounting bracket assembly (key 53).

3. Loosen the four machine screws (key g, figure 8)
that hold the torque motor assembly to the case. Re-
move the entire torque motor assembly from the case.

4. Loosen the two flexure pivot screws (key 25) that
hold the flexure pivot to the torque motor assembly
base.

5. Slide the span adjustment assembly in or out as
required. Sliding it in toward the base decreases the
span; sliding it out away from the base increases the
span.

6. Tighten the flexure p¡vot screws. Replace the
torque motor assembly, and tighten the screws (key g,
figure B). Make sure that the O-ring (key 37) is in
place. Connect the external lead wires, and turn on the
air supply.

7. Make final adjustment of the span with the span
adjustment screw.

Ãl caunoru

't0



Tvpe 546, 5465, and 546NS
Torque Motor Frame
The top pole piece plate (key 50, figure 9) of the
torque motor can become twisted with respect to the
bottom pole piece plate (key 51, figure 9). lf this hap-
pens, return the transducer to the factory, seruice cen-
ter, or contact your Fisher Controls sales office or
sales representative.

Armature TravelStop
The armature travel stop (key 52, figure g) must be in
place to prevent overstressing the armature and coil
support (key 41, figure 9) due to over-travel. The
clearance between the armature and travel stop
should be 0,005 inches (0.13 mm).

The two screws at the base of the travel stop can be
loosened if an alignment is necessary,

Coil
The coil assembly (key 42, figure 9) consists of a ny-
lon bobbin wound with wire. The coils are not attached
to the armature itself, and therefore, they must not
touch the armature, or armature movements will be
restricted. lf this problem exists, loosen the two
screws that attach each coil assembly to the armature
and coil support. Sight down the armature and realign
the coil assemblies for clearance with the armature,
Tighten the screws.

The following maintenance procedures
require that the transducer be taken out
of service. This requires that certain pre-
cautions be taken to avoid personal in-
jury or equipment damage caused by
sudden release of pressure or explosion
of accumulated gas. Prior to mainte-
nance:

e Disconnect electrical power before
removing the transducer cover (espe-
cially in explosion proof or hazardous
applications).

e Shut off or disconnect pressure
lines to the transducer.

¡ Disconnect any operating lines pro-
viding air pressure, electrical power, or
a control signal to the actuator. Be sure
the actuator cannot suddenly open or
close the valve.

o Use bypass valves or completely
shut off the process to isolate the valve
from process pressure. Relieve process
pressure on both sides of the valve.
Drain the process media from both
sides of the valve.

¡ Vent the power actuator loading
pressure and relieve any actuator spring
precompression.

. Use lock-out procedures to be sure
that the above measures stay in effect
while you work on the equipment.

Type 82 Relay Removal and
Replacement
Use the following procedure when removing and re-
placing a relay assembly. Refer to figure 10 for key
number locations, unless otherwise directed.

1, Loosen the two mounting screws (key 68), and re-
move the relay assembly from the transducer case
(key 1, figure 8).

2. To install the replacement relay assembly, install
the two relay mounting screws (key 68) into the relay
assembly. Apply lubricant (key 96) to the O-rings, and
make sure the O-rings (keys 72,73, and T4) are in
place on the relay assembly.

3. lnstall the relay assembly on the transducer case.
Tighten the mounting screws.

4. W¡th the torque motor installed, apply supply pres-
sure to the transducer case, and check the relay as-
sembly for leaks with a soap solution,

Type 82 Relay Maintenance
Use the procedure below to repair the relay assembly.
Refer to figure 10 for key number locations.

Obtain the relay repair kit listed in the parts list. This
kit provides the parts, alignment tool, and an instruc-
tion sheet used when repairing the relay assembly,

1. Remove the two screws (key 77), valve plug spring
seat (key 64), valve plug spring (key 70) and valve
plug (key 63),

2. Remove the six screws (key 76, not shown) and
separate the relay body (key 60), casing spacer (key
61), and relay casing (key 62) by inserting a screwdriv-
er between the external casting lugs. Twist the screw-
driver to separate pans.

3. Remove the upper diaphragm (key 66), lower dia-
phragm assembly (key 65), and relay spring (key 71).
Clean and inspect relay parts before replacing them.
4. Remove the restriction assembly (key 67) and re-
place the O-rings (keys 74 and 75). Apply tubricant
(key 96) to the O-rings before installing the restriction
assembly into the relay body.

ZN wnnrurruc
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Tvpe 546, 5465, and 546NS
5. The restriction hole (see figure 10) in the restriction
assembly is 0.016 inches (0.41 mm) in diameter'
Clean the hole with solvent and blow dry with com-
pressed air. lf the hole is plugged, insert a wire in the
hole. Then, clean with solvent and blow dry with com-
pressed air. Do not enlarge the hole. Reinstallthe re-
striction assembly in the relay body. Do not overtigh-
ten.

6. The restriction hole in the relay body is 0.020 in-
ches (0.51 mm) in diameter. lf the hole is plugged,
insert a wire into the hole and clean it out. Do not en-
large the hole.

7. lnsert the new lower diaphragm assembly through
the casing spacer, replace the relay spring, and posi-
tion the parts on the relay body, Position the new up-
per diaphragm on the relay casing and position the
relay casing on the upper diaphragm. Ensure that the
exterior casting lugs on the relay body, casing spacer,
and relay casing are aligned.

8. lnvert the relay and installthe six screws (key 76),
but do not tighten.

9. lnsert the alignment tool through the brass supply
seat in the relay body, and into the exhaust seat of the
lower diaphragm assembly to align the parts.

10. Ensure the diaphragms are flat between the relay
body, casing spacer, and relay casing. Tighten the six
screws (key 76).

11. Remove the alignment tool, and reassemble the
valve plug, valve plug spring, valve plug spring seat
and the two screws (key 77).

12, lnstallthe two relay mounting screws (key 68) into
the relay assembly. Apply lubricant (key 96) to the O-
rings, and make sure the O-rings (keys 72, 73, and
74) are in place on the relay assembly.

13. lnstallthe relay assembly on the transducer case.
Tighten the mounting screws.

14, With the torque motor installed, apply supply pres-
sure to the transducer case, and check the relay as-
sembly for leaks with a soap solution.

Replacing the Feedback Bellows
Assembly
Refer to figure 9 for key number locations.

1. Loosen the hex nut (key 31).

4. lnspect and, if necessary, replace the two O-rings
(key 36). Make sure the O-rings under the bellows as-
sembly are in place.

5. Choose the correct bellows assembly
table 3. lnstallthe new bellows assembly
that the O-ring (key 36) is in place.

6. lnstallthe bellows screw and O-ring, and tighten
the screw. Be sure the bellows assembly is not dis-
torted in any direction. Tighten the hex nut (key 31).

7. Refer to the adjusting zero and span procedures in
the Adjustments section.

Parts Ordering
Whenever corresponding with the sales office or sales
representative about this equipment, mention the seri-
al number of the unit. This serial number can be found
on the nameplate (figure 2). When ordering replace-
ment pads, also state the complete 1 1-character part
number of each part needed as found in the following
parts list.

Note

ln the torque motor assembly drawing
(figure 9), there are many shaded key
numbers. The shading indicates that
these parts should not be disassembled
and that they are not available as indi-
vidual items. Consequently, no part
numbers are shown for these parts in
the list below.

Parts List

Repair Kits for Type 546, 5465, and
546NS Transducers

Description
Type 546 and 5465 Transducer Repair Kit
Kit includes keys 6, 12,36, 37, and 58
Type 546NS Transducer RePair Kit
Kit includes keys 6, 12, 36, 37, and 58
Type 82 Relay Repair Kit
(for Type 546 and 5465 only)
Th¡s kit includes keys 63, 65, 66, 69, 70, 72,

73,74,75. Kit also includes inslruct¡on sheet
and alignment tool

Type 82 Relay Replacement Assembly
(for Type 546 and 5465) Assembly includes
two mounting screws (Key 68)

Type 82 Relay Replacement Assembly
(for Type 546NS) Assembly includes
two mounting screws (key 68)

as outlined in
, Make sure

2. Remove the bellows screw
(key 36) under the head of the

3. Pullthe bellows assembly (

ture is slotted to allow removal
blv.

(key 56) and O-ring
bellows screw.

key 57) out. The arma-
of the bellows assem-

Part Number

R546X000022

R546X000032

R82X0000022

't0A8593X082
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Figure 8. Type 546 Transducer Assembly

TOROUE MOTOR

FLAME ARRESTOB

Adjusting Screw
Spring Seat
Spring-Zero Adjustment

For Type 546 & 546S,
For Type 546NS, SST

Batfle
Nozzle
Hook-Up Wire Ass'y
Hook-Up Wire Ass'y
Hook-Up Wire (not shown)
Machine Screw
Cap Screw
Cap Screw
Machine Screw
O-Ring

For Type 546 & 5465, nitrile
ForType 546NS, EPDM Duro 804

Hex Nut, brass pl

Washer
Washer, brass pl

Washer
Washer
O-Ring (2 req'd)

For Type 546 and 5465, nitrile
For Type 546NS, EPDM Duro 804

TYPE 82 RELAY

FLAME
ARRESTOR

Key Description Part Number

Type 546, 5465, & 546NS Transducers
(figure 8)

Description
Lubricant, Molykote 33
(not furnished w¡th un¡t)

Protective plug, polyethlene (2 req'd)

Street Elbow, use with integrally mounted filter
regulator M0-60 dual scale gauge

Pipe Plug, steel
For regulator w/o gauge

Torque Motor (figure 9)

Key
96

Part Number

1 E878406992

1 4913221992

14767524662

'I N 10731 8992

1P425315052

1 D687506992
1487743XO12

106
107

1

2
3
4

5

6-

8.

Transducer Case Ass'y, aluminum
Case Cover, aluminum
Protective Plug, plastic
Tagging Plate (optional)

Stainless steel (SST)
Nameplate, Standard, SST
O-Ring

For Type 546 and 546S, n¡trile
ForType 546NS, EPDM Duro 804

Pressure Gauge
Triple scale
0-30 psig/0-.2 MPa/0-2 bar
0-60 psig/O-.4 MPa/0-4 bar

Dual scale
G-30 psig/0-2 Kg/cm2
G-60 psig/O-4 Kg/cmz

Machine Screw, brass pl (4 req'd)
Screw, steel pl

Cap Screw, steel pl (2 req'd) use with
integrally mounted filter regulator only

O-Ring, use with integrally mounted
filter regulator only

For Type 546 and 5465, nitrile
For Type 546NS, EPDM Duro 804

Pipe Nipple, steel pl,

For filter regulator only (not shown)
Wire Retainer, steel pl (2 req'd)
Lubricant,
For 546 and 546S use Lubriplate Mag 1

(not furnished with unit)
For 546NS use Molykote 33
(not furnished with unit)

1 P421 000042
3P421 300042
1 M3590X001 2

1 386776X01 2

1D444806592
't487744XO12

1 1 88582X01 2

11B'8582X022

1 1 88582X042
1 1 88579X072
17E,0404X012
1P426928982

1C197024052

1 E591 406992
1487748X012

1C678926232
1787757X012

108

31

32Ql
33
34Q)
35(z)

36-

I
10

11

1g(e)

l6(z)
17Q\

1g(e)

19(z)
2sel
21Q\
22(z\

25Ql
26e\
27lzl
2se)
29(zl

12-

13

92
95

*Rêcommendod spare parts
2. Parts are not l¡old repairablê. The torque motor assembly should nev€r bs disas-
sêmblêd because tha magnêtism in tha torque motor will decr€aso permanently.
Shaded key numbers shown in figurê 9 indicate parts that should nol be disas-
sombled.

13



Type 546,5465, and 546NS

94

@
o

@

e

94

Key
37.

tr APPLY LUBRICANT/SEALANT

NOTES;
1. SHADED KEY NUMBERS INDICATE PARTS THAÎ
SHOULD 

'VOI 
BE DISASSEMBLED FROM ÎOROUE MOTOR.

2, KÊY NUMBERS 22 AND IO3 ANE NOT SHOWN.

3048594.K
81767-3

Description
O-Ring

For Type 546 and 5465, nitrile
ForType 546NS, EPDM Duro 80A

E-Ring
Armature
Coil Support
Coil Ass'y

Pole Piece
Top Pole Piece Plate
Bottom Pole Piece Plate
Travel Stop
Terminal Mounting Bracket Ass'y
Span Adjustment Ass'y(3)
Bellows Screw, brass
Bellows Ass'y, brass

Full Size,27/32inch (21 mm) O.D.
Half Size, 1/2 inch (13 mm) O.D.
Quañer Size, 3/8 inch (9.5 mm) O.D.

ïubing Ass'y, brass/copper
Sealant, ZinkPlaleTTO
(not furnished with unit)
Lubricant, Molykote 33
(not furnished with unit)
Set Screw, SST/nylon (not shown)
Spacer

Figure 9. Torque Motor Assembly

Part Number Key Description

1C782206992
1487747XO12

12B,2577X012

1 U3958000A2
1 U3975000A2
1 R6521000A2
1P4242000A2

Type 82 Relay (figure 10)
Note

The following parts are for repairing the Type
546 and 5465 relays only. The Type 546NS relay
is not repairable. lf the relay is defective, order a
1¡,^Ã Ot Þ^lÀr, ÞÃ-l^^^-^h. 

^^^--L1., 
¡^- ^ r.,-^t tpe vÈ r.srqt ¡¡elJrqve¡rretrr ñÐÞ9trrety lvt q I ype

546NS transducer.

60 Relay Body, aluminum/brass
61 Casing Spacer, aluminum
62 Relay Casing, aluminum
63- Valve Plug. brass
64 Spring Seat, brass
65- Lower Diaphragm Ass'y
66- Upper Diaphragm, nitrile
67 Restriclion Ass'y
68 Relay Mounting Screw, steel pl (2 req'd)
69- Screen, Monel
70. Valve Plug Spring, SST
71 Relay Spring, steel pl

t z v-ñilìg ilttlile
73- O-Ring, nitrile (2 req'd)
74. O-Ring, nitrile (2 req'd)
75- O'Ring, nitrile

Part Number

3P4192XOO22
2P419347052
2P419447052
1P41951.4012
1 P419615102
1 P41 97X0032
2645657X01 2
I U81 60X0012
1P420324102
01078343062
1P420437022
1 5431 81 X01 2
1 P420606992
1P420706992
1 0687506992
'I D134606992

3g(z)
4g(z)

41(zl
42Ql
4A(2)

49(2)

59(z)

51(z)
52Q)
53(z)
55(z)

56
57.

96

103
165(2)

58
94

'Rêcommended spare parts
3. The span adjustmênl assembly for thê Type 546NS usês a bronze passive
lock, Ìather than nylon, and â locking hex nut.

)

!
/
l
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Type 546, 5465 and 546NS

RE8ÏRICTION

tr APPLY LU9R|CANÎ/
SEALANT

NOTE:
KEY 76 IS NOT SHOWN

Àf504n / tL

Figure 10. Type 82 Belay.

Key Description
76 Machine Screw, steel pl (6 req'd)

(not shown)
77 Machine Screw, steel pl (2 req'd)
96 Lubricant, Molykote 33

(not furnished wilh unit)

Mounting Parts (figures 11 & 12)
Elbow, brass
Yoke mounting,
Types 513,657, 1051, 1052, 1061
all sizes

Yoke mounting (2 req'd)
lype 470,480, 585, 585C, 667
all sizes

5¡lE
TRANSDUCEF

Part Number

1 08651 3X01 2
59061 140X22

1 288041 X01 2
1288041X022

1 288041 X032
1288041X042

1 546002X1 62

stzE 26 At{D 50
ffiîåå'i;Tr 

^cru^rcns

õ86

Diagnostic Con nections
Flowscanner" diagnostic system hook-up
lncludes pipe teê, pipe nipple, pipe bushings,
conneclor body, and body protector. See figure 3
for part identification. Also, part number provides
correcl quantities of each item.

Note

lf the transducer is used in a valve assembly
with a positioner, no hook.up for diagnostic tess
ing is required for the transducer. The hook-up
for diagnostic testing should be lnstallod at the
positioner,

For units with gauges
SST fittings
Brass fittings

For units without gauges
SST fittings
Brass fittings

Figure 11. Typical Actuator Mounting

Description
Elbow, brass (conf'd)
Yoke mounting,
Types 513, 657, 1051, 1052, 1061
all sizes

Cas¡ng mounting
Type 1250, 657, 667 1051, 1052
all sizes

Connector, brass
Yoke mounting
Type 513, 657, 1051, 1052, 1061
all sizes

Casing mounting
1250, 657, 667, 1051, 1052

Mounting Plate, steel
Yoke mounting
Type 470,480, 513, 585, 585C 656,
657, 667, all sizes

Type 1051 size 33 all positions,
s¡ze 40 and 60 position 1,

Type 1052 size 33 all positions,
sizes 40 thru 70 position 1

Typ6 1061 size 30 all positions,
sizes 40 thru 100 position 1

Type 1250 and 1250R
Type 1051 size 40 and 60 position 3
Type 1052 sizes 40 thru 70 position 3
Type 1061 sizes 40 thru 100 position 3
Type 657, 657NS, 667, 667NS, all sizes
for seismic mounting of 546NS

Key
79

80

81

Part Number

1 546002X1 62

1 546002X t 62

15¡.6002X202

1546002X202

3P426825022
3081265X022

2R1552XOO22

3544 t 53X01 2

o

oo

oo

79

1 546002X1 62

15



Type 546, 5465, and 546NS

r0r

I

?

\

I

4280737-A
45420i / lL

105r/52
StzE 33
AClUAlOR

Figure 12. Typical Casing Mountíng

Description
Mount¡ng Plate, steel (cont'd)
Casing mounting
Type 657 & 667, all sizes except size 80
Type 1051 , 1052, all sizes, all positions

Pipestand mounting
Surface mounting
Bulkhead mounling

Cap Screw, steel pl

Yoke mounting (4 req'd)
-lype 470 size 23 thru 40, 63 & 64
Type 480 all sizes
Type 513 all sizes
Type 656 size 40 thru 60
Type 657 & 667 size 30 thru 80
Type 1051 size 40 & 60 all positions

Type 1052 sizes 40 thru 70 all positio¡ìs

Type 1061 all sizes all posit¡ons

Yoke mounting (2 req'd)
fype 470, size 60 thru 130, except 63 & 64
Type 585, sizes 25 & 50
Type 585C, all sizes
Type 656, s¡ze 30
Type 657NS & 667NS, sizes 70 & 80
lype IZCUõ{ l¿CVñ
Type 1051 size 33 all positions
Type 1052 size 33 all pos¡tions

Cas¡ng mounting (2 req'd)
All types, all sizes

Pipestand mounting (2 req'd)
Sr¡rface mounting (2 req'd)
Bulkhead mounting (2 req'd)

Key
83

85

86

87

88

89

90

97

98

99

101

Description Part Number
Cap Screw
Caslng mountlng (2 rèq'd)
Type 1051, 1052, all sizes, all positions 14582824052

Washer, steel pl

Yoke mounting (4 req'd)
All types, all sizes, excep! Type 1 250 & 1 250R

Casing mounting (2 req'd)
Pipestand mounting (4 req'd) 18865928982
Yoke mounting Type 1250 & 1250R, none required

Cap Screw, sleel pl (2 req'd)
Yoke mounting
fype 470, Sizes 60 through 130
Type 490, all sizes
Type 657NS & 667NS, Sizes 70, 80
Type 1051 & 1052, size 33, positions 1 & 3 1C870224052
Type 480, all sizes 1C5958X0022
Type 585 & 585C, Sizes 25 & 50 14352624052
Type 656, Size 30 18989624052
Type 1051 & 1052, size 33, positions 2 & 4 1K747624052

Casing mounting
Type 657 & 667, Sizes 30 through 60 14582824052
Type 657 & 667, Size 70 14368324052

Spacer, steel (2 req'd)
Yoke mounting
Type 47O, Sizes 60 through 1 30
Type 490, all sizes
Type 657NS & 667NS, Sizes 70, 80 1K766824092
Type 656, Sizes 30 1R801924092
Type 585, Sizes 25 & 50 1F9O6724O92
Type 1051 & 1052, size 33, positions 1 & 3 1'02624052
Type 1051 & 1052, size 33, positions 2 & 4 1L200624O92

Surface mounting 1841696X012
Mounting Bracket, steel
Yoke mounting
Type 480, all sizes 3L276725092

Hex Nut, steel pl (2 req'd)
Yoke mounting
Type 480, all sizes 14352724122

Pipe Clamp, steel pl

Pipesland mounting 1P427O28982
U-Bolt, steel pl (2 req'd)
Type 1250 & 1250R, all sizes 1947930X012

Hex Nut, steel pl (4 req'd)
Type 1250 & 1250R, all sizes 19A4838X022

Lock washer, SST
Yoke mounting (4 req'd)
Type 585C, size 25 & 50 1C225728982
Type 1250 & 1250R, all sizes 1086610X012

Yoke mounting (2 req'd)
Type 1051 & 1052, size 33, all positions '1C225728982

Washer (2 req'd)
Casing mounting
Type 1051, 1052, all sizes, all positions 1H723125O72

Key
81

82

Part Number

1F401225072
3P426825022
2R100125022
22A7618XO12

1 4381 624052

1 4381 624052

1 4381 624052
1 4381 624052
1 N789132992
1 4381 624052

16



Type 546, 5465, and 546NS

Loop Schematics
This section includes loop schematics required for wir-
ing of intrinsically safe installations. lf you have any
questions, contact your Fisher Controls sales repre-
sentative or sales otfice.

CSA Schematics

Hrtmcl
LæÑT¡Ë

c8Â lt?îorED
r€TRlrFfl

_ tsürzrærjs
l¡C lloÍrB

q¡A AmrrÐ
IAMER

cRoup 
^.8,c,0 

csÂ RAf¡tlG 33v l,lAr, 581 oHl{ r'{ln' slncLÊ !!!!I!üq!I
crorp r.c.c.o cs^ RÂl¡ll6 3tlv l{Ax, lll oHll liltl, sll{cLE lllslÌul€l{T
c¡oup l.¡.c.0 cs^ Rlflxc 28Y ll r, 346 oHll l'llll' slr{GLE lilsTnuqilI
ãióup r.¡-c.o csl RAtriG 26v ttlr. 3a2 olt{ lllll, sllicLE lLslRu}ltlll
cimp l-¡-c-o csl RAfn{G zzv ttll. 150 otltl rll{, slttGLE ll{slRt!'Gl{1
ãroup clo- cs^ R^flilc 30y i¡r: t50 oHll ll¡tl. slllcL€ lilsÌnuEll
6i0ui õ:õ õii iÀtirc ¡¡v xrx. ¡:o oHX xttl, slrGLE lt{slnul'lrtll 0R SPL¡T Rlttct

lYPt 5{65: CSA PArffilRtC ¡^f II{GS

IÀYLOR

IAYLON

solal^nc flo. a +

l¡o. 4 +

TPPROVEO
¡ARRTER

OARiIER
1Y9€

11 iluF. It{Sf.
lt^iuaL

scNEr,r
n0.

l{[lER
0PTt0l{

APPLICAILE
HA¡Ai|)OUS LOCAÌIOIIs

csA
8^nRtÊR RAllr{6

IAYLOR
tAYt0i
lAYLOR

25,t5V,350 0l0ls
?5,7tV, 350 o*ls
30v, 206 oÌllts
30Y, 266 oHlls
26V,342 or$ts

Fox80n0
Fox80R0
FOTEORO

F0x80R0
F0t¡0R0
For80¡0
Fot80R0

2^0-v2t-cG8
2^0-v3t-cG¡
2^0-v5t-ccB

200-255
200-255
200-255
200-255
200-?55
200-?55
200-255

ilt
ü¡
it
ilI
ilI
ltt
t{l

3

3
3
3
3
3

43¡r/44r{
4X,t/14t{
4il/4411
4}t/44,t{
4$/44ü
43,r/44t{
4il/4411

CLASS t. DrV I, Gf,oUPS A,8,C,D
CLASS t. otv l. GRouPs Â,8,c,0
CLASS t. DIV t, GR(ruPS À,B'C'D
CLASS L oM. GnouPs A,8,c,D
CLASS t. DM, GRoups A,B,c,0
cLÁss l, DIv t, GRoUPS Â,8,C,0
CLASS ¡. DM, GRoUPS 4,8'C'D

2Â0-YA¡-CG8
3A2-D2l CS-E/CG8-A
3^2.03I-CS-t/CGB-A
2AS-t3l-C68

1I{T LOOPS ruST 8E COIIIIECTED ACCOROIflG TO THÊ EARRIER MIIUFACTURIN'S IIISIRUCTIOIIS'

FoR GUtDAilCE 0X IIiSTALLATIOII, SEE AllS¡/¡SA RP12.6. l{8-10/ l0

EA{tfl CiqiD

3.3t
+

3a63
+

¡8-¡7€220

¡8-21E600
IB-1tE21l
I9-ltÊ212

r8-2186005850F184100
585tt184100
u30Fc21000
tt35FC2l000
¡t50FZ8l0l0

43rU44t{
4J{/441{
41r/44r{
4}l/4aX
4Ir/44X

CLASS
CLÂSS
CLASS
cL^ss
crAss

0¡Y I, mouPs A¡¡,c,0
DM. CRoUPS A,B,C.D
DIV 1, GROUPS C,D
DIl T, GROUPS C,I)
otv I, GRoUPS A,8,Cr0

't7



Type 546, 5465, and 546NS
CSA Schematics (Continued)

lrauFoq.l
uæ¡tor 
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t¡cÆtoa
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EARRIER
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SCHEX

n0.
¡ITTER
0plt0¡

APPLICAETT
HAZAnoûJS LoCAÌIoilS

csA
8^Ril€R nAl¡ric

SIAHL
SIAHL
sf^lrL
S¡AHL

tlL
tfL
xlL
LllL
r{tL
¡r1L

+l{o

STAHT

¡AITEY

28V,
28V,
22t,
28V,
28V,
22U,

20.41v, 300 oHÉs
28.tV.470 ot{ls
19V, 220 oNxS
19.95V,286,7 oil{S
26.5V 386 oHüS
27.3y, 179 oHüS
?0,Iv, 470 oxtls

'IOIIEYIELL

HOIITYfELL

H0iEtf€Lt

38545-0000-01 t0-t t3-
c5D5

385,15-m0-0110-l1l-
c505

3E545-000-0u0-ul-
c5D5

3854!-0Ur0-01¡0-¡12-
c505

s 385-22 4Ir
44{

43{
41x

4}t
atx

clÀss ¡, 0rv I, GxolJPS A,B,C,D

ctAss l, otv 1¡ cR0uPs c,0

ct-Ass I, DM, moUPS C,D

18-10/ l0

300 oHflS; 30v (DIoDE)
300 oHüs
150 orfts
300 OHilsi 28v (0¡0DE)
300 08i5
150 0Ð{s

27V, lils Olls
r0v 40 0s
20v, 150 oils

28Y, 200 OilS

28Y, 200 OliS

28Y, 200 ()il{S

+

s 385-22

s 385-¿2

IHE LmPS nST BÉ Col{lttcTEo Accoflorilc T0 m[ EARRIER tutuF^cfuR€R,s mstRuctroilS.

FoR GU¡DATCE olt lilslAtlAlt0li, stE 
^ilst/IsÂ 

Rpl2.6.
+

t ¡t63

!aa8

!¡tt3
+

+
5¡l3t

3a63
+

CLASS ¡, DM, C¡oUPS ClDiloilt34576K¡6-0317666loAMVl

CLASS l, otv r, 6n0uPs c,0
ctÂss r, olv ¡, cRouPs c,D
CLASS I, otv ¡, GRoUPS Â,8,C,0
CLASS I. 0¡V ¡. CRoUPS C.D
CLASS ¡, olv t, GRouPs c,0
CLASS ¡, 0¡V 1, GRoUTS A,8,C,0

4It/441{
43.1/44t{
43l./44tl
43ð/44t{
41,1/44i
4IU4{,l

PS-700-2
PS-t00-2

PS-300-13
ps-300-13
PS-300-t3
PS-t00-2

187+
128+
122+
l8l+
128r
122+

I,
I,

DIV I, GROUPS
otv 1, GRouPs
D¡V
Dtv

A,8,C,D
A,8,C,D
A,8,C,D
c,o

GROUPS

cRouPs

CLASS I, DtV ¡, G¡0UpS Â,E,C,D

CLASS ¡,
cLÂss I,
ct^ss I,
CLASS I,4r{/44í

4$/44H
49il44À
43lU44r{

43t/44t{

4
4

2

!,
It
I
2

89 036 0l 31 0
89 016 03 31 0
89 016 03 31 0
E9 036 0l 31 0
89 036 0t 31 0
89 016 03 31 0
89 0t6 03 31 0

8903/5¡-200/050/t
890t/31-2931000t7
890r/ll-¡99/t00/i
8903/3!-200/050/7
8903t31-2631050t1
8901/31-280-r6t/8
890v33-29at000t1
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Type 546,5465, and 546NS
FM Schematics

NONHAZARDOUS

LOCATION

EARIH

EARTH GROUND

EARTH GROUND

EARIH GROUND

2645936.HSh6èt I ôf2

HAZARDOUS

LOCAIIoNS

CLASS I. II DIV I.
GROUPS A.B.C.D.E.F.G

N.t. cLAss I, Dl .

GROUPS A.B.C.D
DtP CLASS ll DIV 2.
GROI.PS F.G

FM APPROVED
INSIRI,MTNI

TYPE 5465

TYPE 54óS

TYPE 54óS

SUPPLY AND RETURN EARR¡ERS
MUSÎ BE APPROVED BY fMRC
FOR USE IN THIS CONFIGURATION

TYPE 5465 ENÍITY PARAMEIERS

V.o, ' 33.3Vdc l.o, . l75mA C; =0 L¡ 'O

NOfES;
-Loops MUST BE coNNEcrED AccoRDtNG to rHE BARRTER u¡t¡ur¡cruñ¿Rs lNsrRUclroN

-SEE ANSI/ISA RPI2.ó FOR GUIDANCE IN INSTALLATION

-BARRIER PARAMETERS MUST MEEI IHE FOLLOWING REOUIREMENTS:

voc OR vr ! Vmqr lr( OR lr s lñqr Co(¡F) ' 0.O Lo(mH) ' O.0

-lHE Co AND L. PARAMETERS rOR THE BARRIER MUST BE GREAIER ÌHAN THE SUM OF IHE

CONNECÎ¡NG CABLE PARAMETERS AND C¡ AND L¡ OF IHE ¡.S' APPARATUS

-MAXIMUM SAFE AREA VOIÎAGE SHOULD NOl EXCEED 250 Vrm!

-RES¡SIANCE BETWEEN BARRIER GROUND AND EARTH GROUND

MUST BE LESS THAN ONE OHM

-CL I, DIV E APPLICATIONS MUST BE ¡NSÎALLED AS SPECIFIED

IN NEC SECTION 5OI-4 (b) WHEN BARRIERS ARE NOf USED

NoRMAL opERAt¡tto coHólno¡¡s 30 VDC, ?o mADC

RETURN

SUPPLY

19



Type 546, 5465, and 546NS

NONHAZARDOUS
LOCATION

HAZARDOUS

rocAftoNs
CLASS t. il DIV t.
GROUPS A.B.C.D.E,F.C

N.l. CLASS I. D¡V 2.
GROUPS A.B.C.O

DIP CLASS II DIV 2.
GROUPS F,ç
FM APPROVED
INSIRUMENT

TYPE 54óS ENf¡TY PARAMEIERS

V.o, '33.3Vdc l-o, ' l75mA C¡ =O Li '0

ÊARfH

TYPE 5¿1óS

TYPE 54óS

SUPPTY AND REII,,RN BARRIERS
MUST 8E APPROVED BY FMRC

NOTES:
-LOOPS MUSÎ BE CONNECTED ACCORDING TO lHE BARRIER MANUFACTURERS INSTRUCTION

-SEE ANSI/ISA RPI2.ó FOR 6UIDANCE IN INSTALLATION

-EARRIER PARAMETERS MUST MEEI IHE FOLLOW¡NG REOUIREMENISI
Ve¡ OR V¡r V.q. ls(OR Ir r Imor C.0rF) ' O.O Lo(mH)'O.O

-THE CÚ AND LO PARAMETERS FOR fHE BARRIER MUST BE GREATER IHAN lHE SUM OF THE
CoNNECTING CABLE PARAMEÍERS ANo Ci AND L¡ OF fHE ¡.S. APPARATUS

-MAXIMUM SAFE AREA VOLTAGE SHOULD NOI EXCEED ¿50 VTMS

-RESISIANCE EEÍWEEN BARR¡€R GROUND AND EARTH GROUND
MUSI BE LESS IHAN ONE OHM

-Ct I. DIV E APPL¡CAI¡ONS MUSÍ BE INSIALLED AS SPECIFIED
IN NEC SECIION 5OI-4 (b) WHEN BARR¡ERS ARE NOT USED

NORMAL OPERAÍING CONDITIONS 3O vDC. 20 mADC

FOR USE IN IHIS CONFIGURATION

((rm::u;,u'":ll:ffi ì,i,ll"",i*',î","¿"å;åËîÍ".il,1î:'*"''""

Fisher, Fisher-Rosêmount, and Manag¡ng The Procêss Better are marks owned by Fisher Conlrols lntornational, lnc. or Fisher-Bosemount Systems, lnc.
All other marks are th6 property of their respective ownêrs.

OF¡sher Controls lnternational, lnc. 1977, 1997; All Rights Reserued

For information, contact Fishet Controls:
Marshalltown, lowa 50158 USA
Cernay 68700 France
Sao Paulo O5424 Brazil
Singapore 128461

FISIIER'
Pr¡ntêd ¡n U.S.A. øffiffi, {} recycreo oaper tl$HER'R0SElll0UtT" ttlanag ¡ n g The Process Better



 



NOTES:

P. O. NUMBER

MODEL NO I 20-AA-1 0-50-30

MIDWEST

352LUBE OIL FILTER {F-220ISCALE0-1030dPt-220

152LUBE OIL FILTER (F-253)SCALE0-1 030dPl-253

ASSEMBLY &

UNIT #NOTESSERVICE

SCALE

FACTOR

SCALE OR

CHART

SET RANGE

kPa (g)

ADJ. RANGE

kPa (s)REVTAG NO.

CUSTOMER

PLANT

SERVICE

APACHE CANADA LIMITED

I478HP HAMBURG COMPRESSOR PACKAGE

DIFFERENTIAL PRESSURE INDICATOR APPR.CHK'DBY

REQ.ADD dPI-22000.09.20G\ 
^ru

2

DATEFOR PURCHASE99112t17PC1

JOB # 99420REVISIONDATEBYNO

F|LE 14.11.PSPEC NO

DIFFERENTIAL PRESSURE

INSTRUMENTS

PROPAK SYSTEMS LTD.

POSTAL BAG #2, AIRDRIE, ALBERTA, CANADA T4B 2C2

SHEET 1 oF1

ISA FORM SMzO.2OB MDPS.XLT
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Itodel l2O Series "Filter Minder"'
lnstaltation and Operating lnstructions

rT

INSPECTION

Belore installation check the nameplate on each
instrument against the receiving paperwork and the
intended application for correct part number,
materials of construction, working pressure, dial
range, etc. lf equipped with switches, check electrical
raling, type of enclosure, etc. lnspect for shipping
damage and, if damaged, report it immediately.

NOTE - Before attempting repairs contact your
local Mid-West Representative or our factory.
Fallure to do so will void any warranty.

PRODUCT pESCRTPTTON

The Model 120 Series 'Filter Minderro is a rugged,
medium-range differential pressure instrument
available as a switch, a gauge, or both. See "Part
Numbering System'. (Fig. 4) for available options.

Differential pressure is sensed by the movement of a
floating piston magnet against a calibrated spring.
The magnetically coupled gauge pointer outside the
pressure housing follows the movement of the piston
magnet and indicates difÍerential pressure on the dial
scale.

When equipped with switches, a contact is made or
broken by the magnetic field of the piston magnet.
See Bulletin ELEClMl20/latest for gauges with
switches.

The unit provides full over-range protection to the
rated working pressure of the housing in either
direction.

The precise piston/bore fit allows minimal leakage
from high to low sides. This leakage is only 5 to 15
SCFH air at ambient conditions and a pressure
differential of 100 PSID.

INSTALLATION
Model 120 Series 'Filter Mindefo is calibrated and
tested prior to shipment and is ready for immediate
installation. Use of the following installation
procedures should eliminate potential damage and
provide optimum trouble-free operation.

1. CONNECT|ONS
1/4" FNPT are provided as standard but check
paperwork for connections ordered. There are two
connections on the housing identified as Ti" and "lo"
for high pressure and low pressure (Fig. 2). Be sure
these get plumbed to the proper connections on your
system. lmproper connection will not damage the
instrument, but it witl not function properly. Flexible
tubing is recommended to minimize the effect of any
vibration that may exist.

2. INSTRUMENT LOCATION
On liquid seruice the instrument should be rnounted
below the process connections to facilitate self-
bleeding. On gas service it should be located above
the process connections to promote self'draining. lf
the process contains particulates, a þigtail" loop or
drop leg (manometer'U-tube" configuration) ln the
tubing will minimize the possibility ol it migrating into
the instrument.



3. PANEL MOUNTING
Gauges with 2-112' dials can only be mounted
through the rear of the panel. Make the proper'panel
cutout as indicated in (Fig.l). Remove the (4) bezel
screws. lnsert the gauge front through the rear of the
panel and reinstall the bezel screws through the front
of the panel and into the gauge bezel. Tghten the
screws securel¡ altemating in a diagonal pattern.

Gauges with 3-1/2'dial should be mounted from the
front of the panel. Contact factory for mounting
information and dimensional data.

Gauges with 4-112' dial should be mounted from the
front of the panel. Make the cutout as indicated in (Fig.
1). lnsed the (4) panel mounting studs, finger tight, into
the metal inserts located in the rear of the bezel. lnsert
the gauge through the panel, aligning the panel
mounting studs with the holes in the panel. lnstall the (4)
#8-32 nuts onto the studs and tighten securely.

4. PIPE MOUNTING

An optional pipe mounting kit is available for mounting
the gauge to a 2'verticalor horizontat pipe (Fig. 3).

TROUBLE SHOOTING
1. Gauge does not indicate dlfferential.

A. Check for proper hook up, high to "hP and low
to "1o".

B. Make certain block valves are open and iÍ using
a 3-valve manifold, that the equalizer (balance)
valve is closed.

C. lf A & B check out correctl¡ loosen or
disconnect the high pressure line to determine
if there is pressure to the instrument.

D. lf there is pressure to the instrument, check to
determine that there is differential across the
unit being monitored. lf so, contact the faclory
for assistance and/or an "RGÆ (retum goods
authorization) number to return the instrument
for repair or replacement.
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STANDARD MODEL SPECIFICATIONS
120-AA-00-oo

6000 P.S.I.G. Working Pressure Aluminum Bod¡ Stainless Steel Piston, Ceramic Magnets, Buna N Seals,

2-112" Engineering Ptastic Case with Shatter-Resistant Lens. 1/4" FNPT Back Connections.
Accuracy *3-2-3"h Full Scale (Ascending).
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Manufacturer feserves the r¡ght to change specifications without prior notice.

PROOF PRESSURE: 12,OOO PSI.

TEMPERATUBE LIMITS: -40.FC40'C) to +200oF (+93"C) - These limits are based on the entire ¡nstrumenl be¡ng saturatedto
these temperaturss. System (process) temperatures may exceed these limitat¡ons with proper inslallation. Gontact our custiomer

service representative for details.

STANOARDS: All Model 120 Series differential pressure gauges either conform to and/or are designed to the requirements of the

following standards:

ASME 81.20.1 NACE MRO175
ASME 840.1 NEMA Std. No. 250
CSA-C22.2 No. 14.25 and 30 SAE J514i
EN-61OlGl UL Std. No. 50,508 and 1203

REPRESENTED BY:

Pr¡ntod in U.S.A.
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NOÏES 1] NACE COMPLIANT

P.O. NUMBER:

MODEL NUMBER: 646DZE2

MFR: ccs

152NACE. SOUR VAPOURPURGE PACKING LEAK100707014 - 490FALLING1DPS-288

ASSEMBLY

& UNIT #NOTESSERVICEPRESS

kPâo

TEMP
c

SIGNAL

kPâd

PROCESS

kPe

COMPOUND

ADJ. RANGE

kPâô

CONTACTS

OPEN ON

PROC. COND.

REVTAG NO.

OPERATIONSET POINT

SWTCH

8. TYPÊ MERCURY

OTHER

SINGLE

SPST

OTHER

SNAP X

9. QUANTIÏY:

10. FORM:

X DUAL

SPDT X DPDT

I1. RATING:

DC

0.4 AMPS 125 VDC

OTHER 154 @ 250VAC 60 Hz

12. LOAD: INDUCTIVE

13. ENCLOSURE:

NON-EXP

NON-INDUCTIVE

C.S.AAPPROVED. CLASS 1 DIV,1 GRP C&D

EXPLOSION PROOF X

14. CONDUIT CONNECTION: MFR STD I/2" NPTM

OTHER

GENERAL

X1. TYPE: PRESS

COMP.

2. SETTING: SET lN FIELD

INIERNAL

vAcuutv _
DtFF. PRESS. _

FACTORY SET X

EXTERNAL

ADJ.

X DAILY

MIN.3. DEAD BAND: FIXED

ELEIVENT

4. TYPE:DIAPHRAGM SS BOURDON_ BELLOWS

OTHER

5. I¡ATERIAL: BRONZE

OTHER

ss x ALLoY sT. _

6. CONNECTION: MFR STD OTHER SIZE

BACK

FLUSH

BOTTOM 1i4'FNPT

7. MOUNï|NG: LOCAL X SURFACE

SW

CUSlOMER

PLANT

SERVICE

Apache Canada L¡mìted

1478 HP Hamburg Compressor

DIFFERENTIAL PRËSSURE SWTCH APPR-CHK'DBY

REO

DATE 06/09/00ISSIIED FOR PIIRCHASEo6/os/ooSW1

JOB # 99420REVISIONDATEBYNO

FILE 141,1 PSPEC NO

PRESSURE SWTCHESPROPAK SYSTEMS LTD

POSTAI RAG{' AIRDRIF AIBFRTA CANADA T4B'C3
SHEET 1 OF 1

¡SA FORM 20.42A MPS.XLT



EXTERNAL ADJUSTIVIENT

TNSÍALLAÏ'ON DRAW,NE
4.75

646DZE ¡1.?50
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o NEMA: 1,7,9, 13
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HOW 7O ORDERT
l. Specify model number.

SCHEMATIC AND WIRING CODE
SPDT-Stondord DPDT ''M"
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NOTEI
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NOTES:

1. NACE COMPLIANCE REQUIRED

2. VALVE TO BE USED INTERMITTANTLY - HIGH NOISE
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1
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PLANT
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EMERGENCY SHUT DOWN VALVE APPR.CHKDBY
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357 Series

357 Series Control Valves
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lntroduction

Scope of Manual
This instruction manual provides installation, mainte-
nance, and parts information for 357 Series control
valves. Refer to separate manuals for instruction cov-
ering accessories used with the controlvalve.

Figure l. 857 Senes Coúo, Vrrvo

steel construction and easy maintenance âro rtoc€{þ
sary. (The bonnet/body connection iscovered by pat-
ent.)

Only personnel qualified thnough tralnlng or experience
should install, operate, and maintain this controlvalve.
lf you have any questions concerning these instrue
tions, contact your Fisher Controls sales otfice or
sales representative before proceeding.

Specifications
Table 1 lists specifications for the 357 Series oontrol
valves. Some of the specifications for the control
valve, as it originally comes from the factory, are
stamped on nãmeplates.

1

I
1

1

5

5

6
6
7

I

I
wlm

Description
The 357 Series controlvalves (figure 1) are designed
for high-pressure on-off and throttling applications and
are used as dump valves on oiland gas separators,
scrubbers, and other field process equipment. They
are also used for welþhead applications where rugged

Flsl¡ER"
,å'

FFHfn R0SEltl0Um' ilanaging l[e Proces leûbr



357 Series
Table 1. Specifications

Available Conf igurations

See table 2

Valve B,gdy Sizes and End Connection Styles

See table 3

Maxlmum Inlet Pressures and Temperatures(l)

276bar from -29 to 93"C (4000 psig from -20 to
200"F), 276bar at-45"C (4000 psig at-sO'F),
and 268 bar at 149'C (3880 psig at 300"F) unless
limited by end connection rating

Maximtst Pressure DroPs(1 )

MetalSrats: See tables 4 and 5

hput Signal to Actuator

8ee tables 4 and 5

Actuator Maxlmum Caslng Pressure

Size 20:3.4 bar (50 Psig)
Size 40:3.4 bar (50 psig)

Shutoff Classificatlon

Metal Seats: ANSI Class lV per ANSI/FCI 70-2
Soft Seats: ANSI Class Vl perANS|/FC| 70-2

Material Temperature Gapabili¡is5(lX2)

With Nitrlle O-Rlngs, Nylon Bushings, and IIVCG

Valve Bodies: -29 to 93"C (-20 to 200'F)
With Fluoroelastomer O-Rings, Ryton Bush'
lngs, and WGC Valve Bodies: -23 to 149"C
(-10 to 300"F)

Flow Characteristic
Metal or Geramic Seats: Equalpercentage
Soft Seats: Quick oPening

Flow Direction
May be in either direction as suits the application

Port Diameters

16.4,19.5, 112.7,1 19.1 ,125.4, or I38.1
mm (1/4, 318, 112, 314, 1, or 1'1l2inch) port diame-
ters fbr both f -inch and 2-inch valve bodies. See
tables 4 and 5 for more information.

Maximum Rated Valve Plug Travel

19 mm (3/4 inch)

Valve Plug Style

Micro-Form valve Plug(a)

Actuator Diaphragm Effective Area

With Nltrlle(3) o-Rlngs, Nylon Bushings, and
LCG Valve Bodies: -45 to 82"C (-50 to 180"F)

Size 20:213 cm2 (33 inchesz)
Size 40: 452 cmz (zO ¡ncfres2)

I

(

{-,
GIActuator Spring lnformation

See table 6

Actuator Pressure Connection Slze

1/4 inch NPT female

Approrimate Weight

See table 7

i. The oressure or lomgereurs l¡mlts in th€ retor€ncod lab¡es and my applirbb ANS¡ oodé llm¡lÂlþns shoukl nût b€ åxc€sded.
2. Procbss temperaturi should not go b€low -29"C (-20'F).
3- Low tomD€ratuß malgriå|.
¿. Cõnrait iour frshei6ônt¡ola sales oñice or saþ8 repr€s€ntallv6 fot olhet valve dug roqulrsmonls.

Table 2. Avaìlable Configurations

1and2land21 and21 and21 and2land21 and21 and2Valve Size, lncåes

AngleGlobeAngleGlob€AngleGlobeAngleGlobeValve Conligurations

40204020Actuator Sizes

357, FAIL UP
(sPRrNG OPENS-AIR CLOSES)

357, FAIL DOYTN
(sPRrNG CLOSES-AIR OPENS)

VALVE TYPE NUMBEB
AND FAII ACTION

{.

2



357 Seri
Taþle 3. Valve Sízes and Connection Sfy/es

Tabte 4. Maximum Allowable Shutoft Pressure Drops1) tor 357 Series Valves
with Metat Seats (Fail Down, Spring Closes-Air Opens Configuration)

X = Available c{nstruclion.
t. lt¡e i -Jnc¡ sCrewed valve is a combination valve that uses a p¡p€ plug in lhe unused connectlon to maka eilhar a globe or ãngle conf¡gural¡on (s€e figuro 3). 

-

XxXXXX2

xXXxXI

Class l5lt0Class 600Class 1500Class 600Class 30OClass 150
=çp¡q¡¡p(t)

VALVE
stzE,

INCHES

RING TYPE JOINT
(RTJ) FLANGEDRATSED FACE (RF) FLANGED

-.!

1. For valvEs w¡th sotl sgats, lhs maxlmum allowable ¡s limited lo 69 bâr in lhe tabls, whlchever is less.or to thEooo

276
276
276
182
76
28

2300
3750
4000
1210
500
190

159
259
276
83
34
13

257
276
276
182
76
2A

3720
4000
40ü)
3860
1630
630

257
276
276
248
117
44

4000
4000
4000
2640
1 100
410

40q,
i1000

4000
¡lCtX)

e760
1030

276
276
276
274
190
7l

¡!000
¡1O00

4000
4000
2050
760

274
276
276
276
141
52

3720
4000
4000
2640
1100
410

BarPslBarPsiBar BarPsiBarPsl Psi.BarPsl
1 E7956270821E7933270821J258r27092

114

3/8
1t2
314
I

1-112

6.4
9.5
12.7
19.1
25.4
38.1

Down to Close

1E7933270821J258127092 18795627082

4000
2920
1560
620
310
100

276
201
108
43
21
7

40u)
4000
2630
1100
570
220

276
276
181
76
39
15

¿!0(X)

4000
2270
940
490
180

276
276
157
65
u
12

4000
4000
2270
940
490
180

276
276
157
'65
34
12

4(x¡om
4m
25?0
138[)
570

276
276
276
174
95
39

4000
4000
4000
1890
't020
420

278
27ø
n6
30
70
æ

BarPs¡BarPsiBar BarPslBarPsl P!ùBarPsl
1Ê7924270421Fl76827092 tFl¡68:¡70921E795627082 1Eì78õ{ie70821879242m82
(6 to 30 Ps¡g)
0,4 to 2.O Bar0.2 to 1.0 Bar

(3 ro ls Psig)

114

3/8
1t2
314

1

1-112

6.4
9.5
12.7
19.1
25.4
38,1

Up to Open

40

O to 2.4 Ear
(0 to 35 Pelg)

0 to 1.¡1 Bar
(0 to æ Psig)

0.7 to 3.4 Bar
(10 to 50 Ps¡g)

0 to 3.4 Bar
(0 to 50 Ps¡gù

66
76
87
31
'12

lll
178
12t
76
32
12

1620
2590
3580
1490
620
230

111
178
247
103
43
f6

1620
2590
3420
1 100
460
170

111
178
236
76
32
12

960
1 100
't270
450
180

232
276
276
195
8l
30

270f)
4000
¡t000
2050
850
320

186
276.
276
14r
u
"2

1620
2590
1760
t 100
460
170

3360
4000
4000
2gro
1180
440

Ps¡BarPsiBar Pe¡BarPslBar PslBarPslBar
1649656XO121649929X012

114
3/8
'v2
314
I

1-112

6.4
9.5
12.7
19.f
25.4
38.1

Down to Close

1649656XOr2t6Ag)æx0121649656X012 1649656X0t2.

1t4
3/8
'v2
314

1

1-l12

6.4
9.5
12.7
19.1
25.4
38.1

Up to Open

20

3720
1510
770
270
1t0
10

257
104
53
19
I
I

4000
2404
1270
490
240
70

276
166
88
34
17
5

1700
610
260
40

1',t7

42
18
3

276
276
r89
70
37
r4

¡lü)O
¡1000

2280
940
490
180

276
276
157
65
34
12

3720
f510
770
270
110
10

257
r04
ã3
19
I
1

4000
4000
245Ú.

101d
s30
?00

PslBarPsiBar BatPslBarPslBar PslBarPsi
1649594XOf2

lrclp¡mm
1649656X0121649595X0't2 1649656X0r216A9595X0121649594X012

0.7 to 3.4 Bar
(r0 to s0 Ps¡g)

0.4 to Z0 Bar
(6 to 30 Ps¡g)

02 to 1.O Bâr
(3 to ls Psig)

oto&4 Bs
(o to 50 Pslg)

0 to 2.4 Bü
(0 to 35 Pslg)

0 to 1.4 Bar
(o lo 20 Pslg)

PORT
DIAMETERFLOW

DIRECTION
ACruATOR

slzE

SÞRNG PARI NUMBER

J,L.

I

3



357 Series
Tabte 5. Maxìmum Altowabte Shutoff Pressure Drops(t) for 357 Series Valves

with Metal Seats (Fail Up, Opens-Air Closes Conliguration)

Table 6. Spring Part Number, Color Code, Spring Rate and Free Length

Table 7. 357 Series Approximate Weights, Kg (Pounds)

#

(
0

a.

1. For valvss wilh soft soals, the maximum allowabla p¡essur€ drop is limited lo 69 bar (1000 P9¡9)
2. Aclual opsrâlinE pressura incjudss an addh¡onal 0.2 bar (3 psig) inpul supply to lh€ conlrollor.
3. Consull iour Fióhor Conlrols salos ollice or salês rsprosontatlve lor maxlmum alþwable shutofi

or to lho values h lh6 lable, whichevor ¡s loss.

pßssure drops ol llow dom lo closo vålvs conligurâlion.

276
276
194
86
48
21

4000
4000
4000
1730
930
380

276
276
276
't 19
&
26

4000
4000
4000
2540
1390
580

276
276
276
175
96
40

4000
4000
28r0
1250
700
300

PslBar PslBarPsiBar

1E7956270821Ft143270921F176;t27032

Up to Open(2)40

(10 to 50 Pslg)
0.7 to 3.¡l Bår0.4 to 2.0 Bar

(6 to 30 Pslg)
0.2 to 1.0 Bar
(3 to 15 Pslg)

114

3/8
1n
314

1

1.112

6.4
9.5
12.7
19.1
25.4
38.1

20

276
276
273
117
63
26

40(x)
4000
2510
1040

540
200

276
276
173
72
37
14

4000
22',1O

1 160
440
210
50

276
152
80
30
14

3

114

3/8
1t2
314

1

1-112

6.4
9.5
12.7
19.1
25.4
38.1

Up to Open(zl

4000
4000
3960
1690
910
370

PslBarPsiBarPsiBar
lnchesmm

1649595X01216A9929X01216A9594X012

(10 to 50 Psig)
o.7 to 3.4 Bar0.4 to 2.0 Bar

(6 to 30 Psig)
0.2 to 1.0 Bar
(3 to 15 Ps¡g)

INPUT SIGNAL TO ACTUATOBIZ,, SPRING PART NUMBER
PORT

DIAMETERFLOW
DtRECnON(3)

ACTUATOR
stzE

6.5165

1470
2f00
2520
368
490
830

1000

257
367
441
64
86

145
175

Lighl Green
Yellow
Wh¡te
Dark Green
Aluminum
Aluminum/Dark Blue
Aluminum/Brown

18792427082
1Ê793327082
18795627082
1F176727052
1F176827092
1F714327092
u264127092

40

5.5f40

205
571
912
380

36
100
160
67

Aluminum
Light Green
Yellow
Black

1649594X012
1649s95X012
f6A9656X012
1649929X012

20

lnchmmLMnN/mm

COLOR
CODE

SPFING PART
NUMBER

ACTUATOR
slzE

FREE
LENGTH

SPRING
RATE

l. Ths f -inch scrowôd vålv6 is a combinatlon valve lhâl usgs a pips plug ¡n lhe unussd connåcl¡on lo mak€ either a globg or angl€ cont¡guration (s€€ f¡gurs 3).

6s (ræ)63 (13e)57 (126)55 (1?21Class 1500

43 (e4)45 (ee)34 (74'3/.u4)35 (77)37 (82)26 (57)26 (s7)Class 3O0 & 6(Xl

ou(,r,o0 [, ,,f¿v (0J,.ru to4¿t lov,¿t lov)¿z 14t,l23 (s0)Clðss 150

31 (68)35 (78)29 (el)(ì)29 (el)(r)23 (51)28 (61)21 (471t1'21 (471t1'Screwed

AngleGlobeAngleGlobeAngleGlobeAngleGlobeValve Configuratlon

2121Valve Size, Inches

4020Actuator Size

4



357 Series

;l

lnstallation

9or." types 9f ceramic trim, including the VTC (very
tough ceramic) variety, can create a spark under cer-
taín circumstances. When the edge ola ceramic part
is struck against a second ceramic part with enotigh
force, a spark can be created.

lf a fail-up configuration is ud, do nd
plug the 114-18 NPT connection in the
lower casing. lt acts as avent for the
lower casing, permitting airio movè'ln
and out of the lower casing cavity as thc
dlaphragm moves up and down. lf the
vent is plugged, the actuator will not re
spond properly to loadlng pressure
changes and may be incapable of co¡n
pletely opening or slrutting off the valve.

Avold personal inlury and property dam-
age from ignitlon of process fluld
caused by sparks from ceramic trim.

Do not use ceramic trim where the pro-
cess fluid is unstable or lf it is an explo-
sive mixture (such as ether and air).

To avoid personal injury or property
damage caused by burstingof þressure-
retainìng parts or by uncontrolled pro-
cess fluid, be certain the servlce cóndi-
tions do not exceed the limits shown on
the valve nameplate and in tables l, 4,
and 5.

1. B9fo1e installing the controlvalve assembly, in-
spect it for any damage and for any foreign mâteriat
that may have collected in the valve body.

2. Remove any pipe scale, welding slag, and other
foreign materialfrom the pipeline. - -

3. The controlvalve can be installed in any position,
but normally the actuator is vertical above ihe valve.
lnstallthe valve so the flow direction arrow on the side
of the valve indicates the direction of the process flow.

4. lnstallthe valve following localand nationalpiping
codes when they appty to the application. For sbiewéO
connections, treat lhe male pipe threads with a good
grade pipe compound. For flanged valves, use ðuit.
able gaskets between valve and pipeline flanges.

5. lf continuous operation is required during mainte-
nance and inspection, install a conventionaithree-
valve bypass around the valve.

9. qol1ecl fga$ry.¡ressure for the fait-up configura-
tion to the 1/4-18 NPT connection in the sþring cäse.
The fail-down configuration loading pressuie cõnnection
is in the lower casing assembly aJdhown ¡n
figure 3.

Spring Adjustment
The spring suppliedwith the actlator has been s€-
lected to meet the requirements of the application as
specified on the order. This pressure condition.is
stamped on the actuator nameplate.
The spring has a fixed pressure span aver wlrich loaô
ing pressure will stroke the valve. Adjustment qf ttle
spring compression shifts the span so that mone or
less loading pressure is required to start travel. Since
the span does not change, therewill be a conespond-
ing increase or decrease in the pressure requiroincnts
at the end of the valve stroke.
lf the actuatror has been disassembbd orprsÉr$¡re
conditions have changred, the spring may needadiust-
ment to make the valve travel coincide with the dia-
phragm pressure range. Make the adjustmentin.the.,
following manner.

1. Loosen the adiusting screw nut (key 35, figure e
on the fail-down configuration, or unscrew lhe spring.
cas.e assembl¡¡ (key 46, figure ä,onthe fail-upcontiç
uration.

2. Tum the fail-down adjustingscrw (key 34,ll$ur+
3) orthe fail-up adjusting stem nut (key 35, figurã 2)
clockwise to compress the spring orcounterclqckwise,
to decrease spring compression
lncreased spring compression resulls in increased,
loading pressure nec€ssary to start travel. Decreased
spring compression results in less loacñng pressure
required to start travel. With the faiþdown configura-
tion flow-to-open, increased spring compressioñ will
balance a higher line pressure or provlde additional
seating load. With the fa¡l-upconfigurdion flow-to-
open, decreased spring crmpression may benecee,
sary if the line pressure is increased or if more valve,
plug seating load is required from the input signal-
3. After adjustment, tþhten the adjusting screw nut,
(fail-down configuration), or replace the spring case
assembly (fail-up configuration).
The maximum pressure drop crndt$onsare slrorrrn in
tables 4 and 5. Note that the springs car¡ be ident¡lbd.

.rL,

f: .)

t

CAUTION
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357 Series
by the color code. Depending on how much conditions
ale changed, it may be necessary to change the ac'
tuator spiing. lf so, check the Parfs Lrstsection to see
if a different adjusting screw or adjusting stem assem-

bly (key 34) is required.

Some types of ceramic trim, including the. VTC (very

tough cêramic) variety, can create a spark under cer- 
I

tairicircumstances. When the edge of a ceramic part (

is struck against a second ceramic part with enough \

force, a spark can be created.

Avoid personal lnlury and propefi dam'
age from ignition of Process fluld
cãused by sparksfrom ceramictrlm.

Do not use ceramic trim where the pro'
cess fluid ls unstable or lf it is an explo'
sive mixture (such as ether and air).

The following describes the procedure for complete
disassembly and assembly of the actuator'valve com-

bination. Wñen inspection-or repairs are required, dis-

assemble only thoèe parts necessary !o accomplish
the job. Key numbers refer to figure.2Tor the fail'up
coniiguratión and figure 3 for the fail-down configura'
tion.

Disassembly
1. Remove the loading pressure tubing and any ac-

cessories that may hamper disassembly.

2. Unscrew the hammer nut (key 3). lf the bonnet is

stuck on the valve, continue to unscrew the hammer
nut. The hammer nut will contact the spring pins (key

Sg) anO will force the bonnet out of the valve. Carefully
fftine actuator, bonnet, and valve plug assembly from
the valve body.

lf the bonnet is stuck on the valve, insert a large
screwdriver or steel rod into the pry hole in the bonnet'
Push down on the screwdriver or rod to loosen the
bonnet.

Maintenance
Valve parts are subiect to normalwear and must be
inspecied and replaced as necessary. The frequency
of ihspection anci maintenance depends on the severi-
ty of the seruice conditions.

Due to the care Fisher Controls takes in meeting all
manufactu ring requi remenls (heat treating, dimension-
al tolerances, etc.), use only replacement parts

manufactured by Fisher Controls.

Avoid personal inlury from sudden re'
lease óf process pressure or bursting of
parts. Béfore performing any mainte'
nance operations:

¡ Disconnect any operating lines pro'
viding air pressure, electric power' or a
contrôl signal to the actuator. Be sure
the actuator cannot suddenly open or
close the valve.

o Use bypass valves or comPletelY
shut off the process to isolate the valve
from process pressure. Relieve process
pressure on both sldes of the valve.
Drain the process medla from both
sides of the valve.

e Vent the Power actuator loading
pressure and relieve any actuator spring
precompression.

Note
?L- ^--:-- -!¡¡ ¡¡ral al¡¡rarr¡ lra in nlana
I ¡lg ÐPl ¡llg PlllJ lrluÐr q¡¡tsts sv ": r¡rv-

durin! valvó operation- They provide a

safegúard against iniury when the unit
is being disassembled.

3. Remove the cage (key 5). For ceramic trim, re-

move the cage fte! 60) ánd seat ring (kqy 6.1). lnspect

the cage and odnnêt O-rings (keys 6 and 1 1 ) for wear
ordamage.

4. To remove valve plug (key 7), drive out rollpin (key

9) and unscrew valve plug from stem (key 8)'

lf valve plug cannot be easily unscrewed from stem' .Õ.
disasseinble actuator in accordance with steps 7

throuoh 9. Hold wrench on hex nut (key 29) to prevent i

stemänd diaphragm frorn rotating. \
o Use lock-out procedures to be sure

that the above measures stay in effect
whlle you work on the equiPment.

6
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CAUTION

Be careful to avoid damaging the seat-
ing surface on the valve Plug or the
ca-ge as damage in these areas will allow
exõessive Þakage at shutoff. Avoid
damaging the hlghly polished valve
stem õurface, A damaged valve stem
could cut the packing and allow process
fluid to leak to the atmosPhere.

5. lf packing parts (keys 1 2, 1 3, 1 4, 15 for. PTFE V-

ring ånd nitriè/cotton;keys 12' 13, 14, and 16 for
PT-fUcomposition) are to be replacedwith new parts,

remove washer (key 10) and pull out old parts using a

formed wire hook.

357 Series
11. To replace the diaphragm (key 26), separate the
diáphragrh assembly by using a wrench on the hex

nut's (fe-y 29)to unsôrew the assembly'

12. Separate the parts-diaphragm was.her, actuator

O-ring (keys Zz and Z8¡, diaphragm' and diaphragrn
plate, (keys 26 and24l.

13. lnspect the diaphragm and the actuator O-ring for
¿ãmäqË ãr deterioàion] and replace it necessary' lf
tne Oiãpfrragm is replaced' a new O-ring should also

be installed.

14. lnspect stem O-ring (key lq) and bonnet bushing

iËy äõi; t"placà ¡r necãs'sary' T'o inspect.cas¡ry,o---
iind fxeï 18). remove cap sciews (key 21) and lift off
lovüel cás¡né (r"y 22)- Replace O-ring if necessary'

Note

The stem O-ring and bonnet bushlng
(keys 19 and 20J, when-used in fail-
äown, seal against loading pressure'
The siem O-rìng and bonnet bushing ln
fail-up have atmospheric pressure on
the actuator side-

15. lf the hammer nut needs to be removed from the
bõnnet, the spring pins (key 58) can be removed with
locking pliers.

16. The travel indicator assembly on the fail-up con-
fiquration has an O-ring (key 44, figure 2) that may
¡Ëðome worn and leak-lóading pressure' lf this hap-
pens, replace with a new assembly (key 43)'

17. Fail'up configuration has adiusting ?!em bushing

ånb 
"õìrãior 

steñ o-ring (kevs 48 and 49, figure.2)

tnai sea¡J against loadinþ pressure around the adiust-
ing stem.

Note

Save three flat washers (key 13) when
removing Packlng.

6. No further disassembly is necessary if only the trim

ãnd/or packing is being serviced. To reassemble the

unit, präceed io the Assembly section step 1 and

steps 7 through 15.

lÈ.
' (',

To avoid personal iniury caused by sud'
den reteabe of spring force, relieve all
sorino compression before continuing
disaséemOtY. Use steP 7 to relleve
spring comPression-

7. To relieve all spring compression,

For fail-down configuration, loosen adjusting screw.

nui (f."V 35, figure 3)ãnd turn adiusting.screw (key 34'

figuie i¡ counlerctockwise to remove allspring com'
pression.

For fail-up configuration' unscrew spring case as-

sembly (käy 46, flgure 2) and.turn adjusting stem nut

i[.u-á's.'t¡oi,re á) õounterclockwise to remove all

èprirg corñpression. Remove adjusting stem nut,

sþring seat, and sPring.

8. Unscrew the casing cap screws and hex nuts (keys

ão ãnO 37), and remove tñe upper c?9!ng assembly
(key 23) from the lower casing (key 22)'

9. For fail-up configuration, remove cotter pin (key 50'
t¡grtã e) ãnd unsctéw adiusting stem (key 34, figure 2)

from stem.

10. Litt out the diaphragm, diaphragm plate, and stem

assembly.

Assembly
1. Before starting assembly, make sure all parts are
c¡eãn ánO in gooð condition. There should be no burrs
or sharp edges on any threads or surfaces that mig-ht

ãuiôi dama-ge an O-ring, bushing, the packing, orthe
diaohraqm. Wrren replaóing O-rings and bushings,.be
rriätnão-ring or brjshing groove-i9 clean and undam-

áôed. Using a-general puþse.lubricant-, lubricate all
õ"-rinoJ anð uu-sn¡nqs ánd the threads of parts that
ñaueio pass through the O-rings and bushings'

The threads on factory-produced valve
stems have been specially machlned to
avoid O-ring, bushing, or packing d?t'
aae durinq ä¡m ma¡nienance. Use ot
o[trer ttrañ a factory'produced valve
stem may result in early stem O-ring'
bushing,and Packing failure.

?
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357 Series
2. lf the actuator being reassembled is a fail-up con-
figu.ration, replace the O-ring and bushing (keys 49
and 48, figure 2).

3. Assemble the diaphragm and diaphragm plate as-
gembtyl Place the patterned side of the diaphragm
(key 26) (size 40 only) against the diaphragrn ptate
(ltçV Z¿). Be sure to turn the diaphragm washer (key
27) so that the side that is beveled oñ the inside diam-
eter is against the O-ring (key 28). Also, make sure
that it is assembled for installation with the diaphragm
on.the loading pressure side and the lockwasher (k-ey
30) and lower spring seat (key gl), if used, are on thä
spring side.

4. Place the harnrner nut and spring pins on the bon-
net, if removed. lnstallthe casing O-ring (key 18), the
stem O-ring (key 19), and the bonnet bushing (key
20); then bolt the lower casing to the bonnet.

Note

Spring plns must always be in place
durlng valve operation, acting às a safe-
guard against lnjury when the unit is be-
ing disassembled.

5. Fasten diaphragm and diaphragm plate assembly
on the stem with hex nuts (key 29). place the dia-
phragm and diaphragm plate, and stem assembly into
the lower casing and bonnet.

6. Forfail-up configuration, screw the adjusting stem
(key 34) onto the stem (key B) and securè with cotter
pin (key 50). Make sure bushing (key 48) and O-ring
ftey a9) are in place in the upper caôing.

7. lnstall packing parts (keys 12, 19, 14, 15, or 16).
lnstallwasher (key 10). Screw valve plug onto stem.
Drive in rollpin.

9. Mgfp sure the cage O-ring (key 6) is in the eage.
lnstallthe cage into the valve.

For ceramic trim, ensure the O-ring (key 6) is in the
seat ring. lnstall the seat ring and cage into the valve.

9. Make sure bonnet O-ring (key 11) is on the bonnetJ
10. Lubricate the threads on the valve body and ham-
mer nut and on the contact surfaces of boniret and
hammer nutflange. lnstall bonnet with attached dia-
phragm and valve plug onto the valve body. Tighten
hammer nut using a hammer until the nut ðtopð turn-
ing. A few extra hammer blows willbe requiréd to en-
sure that the assembly is tight. To avoid overloading of
the cage, do not use excessive force, which can bd
seen by deformatíon of the nut.

Over-tightening the diaphragm casing
cap screws and nuts (keys 36 and 3Z)
can damage the diaphragm. Do not el-
ceed 2Z N.m (20 lbf.ft) torque.

11. lf valve is a fail-up, position upper casing (key 23)
on þy9r casing (key Z2).lnsert càþ screws (tèV'gO) '

and tighten hex nuts (key 37) . Torque the casirig cáp
screws evenly to 27 N.m (20 lbf.ft) using a crissóros's
pattern. Replace the spring, spring seatf (keys 32 and
33) and adþting stem nut (key gS) over ihe aOjusting
st^qm (key 34). Replace the spring case assemúV (te-V
46).

12. lf the valve is fail-down, replace the spring (key
32).on the diaphragm plate (key 241. Replace upper
spring seat (kgV B3). position upper casing 6ey äS) on
lower casing (key 22l.lnseri cap screws lkey iO¡ a'nO
tighten hex nuts (key S7). Torque the casing cap
screws evenly to 27 N.m (20 lbf.ft) using a òrisðcross
pattern.

13. lnstallthe travel indicator assembly.

14. Refer to the Sprhg Adjustmentsection.

15. Adjust the travel indicator nut (key 42).

ì, ,ìr

\-l*.'
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357 Series

Parts Ordering
Each 357 Series controlvalve is assigned a serial

t number, which can be found on the nameplate. Refer
to the numberwhen contacting the Fisher Controls
representative for assistance or when ordering re-
placement pañs. When ordering replacement pads,
also be sure to include the complete 11-character part
number from the following parts list.

Descript¡on
Cage Mlntegral Seat Ring
Metal Seat
17-4PH stainless sleel Hl075
6.4 mm (1/4-inch) port diameter
9.5 mm (3/8-inch) Port d¡ameler
12.7 mm (l/2-inch) port d¡ameter
19.1 mm (S/4-inch) Port diameter
25.4 mm (1-inch) porl diameter
38.1 mm (1-1l2 inch) Port diameter

17-4PH stainless sl€el DHl150 (NACE)

6.4 mm (l/4-inch) Port diameter
9.5 mm (3i/$inch) porl diameter
12.7 mm (1/2-inch) port diameter
19.1 mm (s/4-inch) Porl d¡ameter
25.4 mm (1-inch) Porl diamster
38.1 mm (1-1/2 inch) Port d¡amêter

Soft Seat
t7-4PH stainless st€el H1075
12.7 mm (l/z-inch) Port diametor
19.1 mm (s/+¡nch) port diamelet
25.4 mm (l-¡nch) porl diameter
38.1 mm (t-1/2 inch) Poñ diameter

17-4PH sta¡nless steel DHl'150 (NACE)

12.7 mrn (112-inch) Porl d¡ametêr
19.1 mm (3/4-inch) Port d¡ameler
25.4 mm (1-inch) port diameter
38.f mm (1-1/2 inch) Porl diamèter

Cage O-Ring
Valve Plug
Taper Plug (all port diameters)
416 stainless steel
17-4PH stainless steel DHl150 (NACE)

Micro-Form Plug
4f6 stainless steel

6.4 mm (l/4-inch) Port diameter
9.5 mm (3/8-inch) Pott diameter
12.7 mm (1/2-¡nch) Port diameter
19.1 mm (3/4-inch) Porl diameter
25.4 mm (l-inch) Port d¡ameler
38.1 mm (1-1/2 inch) Port diameter

17-4PH sta¡nless steel DHl150 (NACE)

6.4 mm (l/4-inch) port diameter
9.5 mm (3/8-inch) Porl diameter
12.7 mm (l/z-inch) Port diameter
19.1 mm (3/4-inch) Porl diameter
25.4 mm (1-inch) Pott diameter
38.1 mm (1-112 inch) Porl diamêtêr

VTC (ceramic) (standard or NACE)
6.4 mm (1/4-inch) port d¡ameter
9.5 mm (3/8-inch) Port diameter
12.7 mm (l/2-inch) Port diameter
19.1 mm (94-¡nch) Porl diamet€r
25.4 mm (l-inch) Port diameter
38.1 mm (1-1/2 inch) port d¡ameter'

Valve Stem
S31600 (316 stâinless steel)
S209'10 (Nitronic 50) (NACE)

RoU Pin, 18-8 sta¡nlêss stêel
Pin, 174PH SST (DH11s0) (NACE)

Cage/Packing Wâsher. 304 stainless steel

Bonnet O-Ring
Packing Wiper, PTFE
Packing Washer, SST (3 req'd)
Packing Spring, N07750 (lnconel)

Key
5'

Part Number

3283486X012
3283487X012
3283488X012
3283189X012
3283490X012
3283491X012

æ83486X022
32B,3r'.87XO22
3283488X022
3283489X022
32834q)X022
3283491X022

3283488X012
3283489X012
3283490X012
3283491x012

32ts3488X021
3283489X022
3283490x022
3283491X022

Soe following table

22;B3É.98XO12
2283498X022

22;B3p;æXO12
æ83493X012
æ8,3ø,94XO12
2283495X012
22B,3/:96XO12
2283497X012

æB3É;92XO?â,
228.3ø,93XO22.

æB3/,94XOæ.
æ83495X022
22B3É,96XO?2
22BU97XO?z

æ88922XO12
2288923X012
22B,8924XO12
2288925X0t2
2288926X012
æ88927X012

2283516X012
2283516X032
1u5972X0012
1283507X022
1283519X012

See follow¡ng table
1549637X0f2
rH981836042

. 154318,Ílx01e

Parts Kits
Repair klts for the valve portion only.

PTFE V-Ring Packing Bepair Kit
(includes keys 6, 11, 12, and 15)
Nitrile seal B357XPTFE12
Fluoroelastomer seal R357XPTFE22

Nitrile/Cotton Packing Fepair Kit
(includes 6, 11, 12, and 15)

Nltrile seal R357X00NC12
Fluoroelastomer seal R357X00NC22

Ceramic Trim Package (¡ncludes keys 7, 9, 60, and 61)
6.4 mm (1/4-inch) port diameter R357XWC012

9.5 mm (3/8-inch) port diameter R357XWC022
12.7 mrn (l/2-inch) porl diameter R357XWC032
19.1 mm (3/4-inch) port diameter R357XWC042
25.4 mm (l-inch) port diameter R357XWC052
38.1 mm (1-1/2 inch) port diameter R357XWG062

Repair kits for the valve and actuator assembly.
Diaphragm is not included and must be ordered sêparately by
appropriate pârt numbêr.

PTFE V-Ring Packing Repair K¡t
(includes keys 6, I 1, 12, 15, 1 8, I 9, 20, 28' '14' 48' and 49)

Nitrilê seal R357Xæ0012
Fluoroetastomer seal R357X000032

Nitrile/Cotton Packing Repair Kit
(includes 6, 11, 12, 15, 18, 19, 20,28,44,48, and 49)
Nitrile seal R357X000022
Fluoroelastomer seal 8357X000042

Parts List
Key Description

2 Bonnet
For WCC (steel) valve & NACE, SA-105 steel
For LCC (steel) valve & NACE, SA-350 sleel

3 HammerNut
Size 1 & 2, Class 150 through 600 llanged
and screwed

For WCC valve & NACE, SA-105 steel
For LCG valve & NACE, SA-350 steel

Size 2, Class 1500
For WCC (steol) vâlv€ & NACE, SA-105 steel
For LCC (steel) valve A NACÊ, SA'350 steel

4 Pipe Plug (l-inch screwed valve only)
For WCC valve & NACE, SA-105 ste€l' For LCC valve & NACE, 531600 (316 SST)

Part Number

3283485X012
3283485X022

2283483X012
228,3483X022

2283549X012
228,3549X022

1A794728992
1A7947Xq)42

6-
7'

b

8'

9'
9-

10
11'
12'
13
14

g

r¡¡



357 Series
Key
15-

Descr¡pt¡on
Packing Set
PTFE V-ring
Nitr¡le/cotlon

Packing Fling, PTFE comp (3 req'd)
Leak-off Plug
Casing O-Ring
Stem O-Ring
Bonnet Bearing
Cap Screw, pl steel (4 req'd)

16.
17
18'
19'
20'
21

22 Lower Casing, pl (plated) steel
Fail up or fail down
Size 20
Size 4O

23 Upper Casing Assy, pl steel
Size 20

Fail up
Fail down

Size 40
Fail up
Fa¡l down

24 Diaphragm Plate, sleel
Size 20
Size ¿10

26' Diaphragm (O-Ring, key 28 should be ordered
with diaphragm)
Size 20
Nitrile/nylon
Fluoroêlastomer

Size 40
Neoprene/nylon
Fluoroelastomer

27 Diaphragm Washer, pl steel

28' Actuâtor O-Fling
29 Hex Nut, pl sleel (2 req'd)
30 Lockwasher, pl steel
31 Lower Spring Seat, pl steef (for lail down

only)
32 Actuator Spring See tables 4, 5, and 6
33 Upper Spring Seal, pl steel

Fail up (size 20 or 40 actuator)
Fail down
Size 20 acluator
Size 40 actuator

34 Adjusting Screw, pl steel
Fail down
Size 20 llow-upto-open
0.2 to 1.0 bar (3 lo 15 psig) signal
rangê

All olher ranges
Size 40 llow-up-to-open
0.2 to '1.0 bar (3 to 15 psig) signal
fange

All olher ranges
34 Ad¡usting Stêm, S31600 (316 sta¡nless steêl)

For fail up
35 Adjusting screw nut, pl st6el (fail down)
35 Adjusling slem nut, pl steel (fail up)

Part Number

124901€X012
1945772XO12
1 P390501042
15A0983X012

See following table
See following table
See following table

1 D5298240s2

3283499X01 2
4283500X012

2283503X01 2

3283501X012

2283510X012
3283508X012

2283514X0r2
2481785XO12

3283520X012
328,9520XO22

22B,3521XO12
228,3521XO32
1283517X012

See lollowing table
1A.353724122
14353828982

1283518X012

13A2343X012

16494ôOX012
r743513X012

I D336628982
rA6441X00r2

1743515X012
1V360928982

22B,3512XO12
14352424122
14599324122

Key
36

37

38
40
41

42
43

44

45
46
47
48.
49'
50'

51

52

53'

54'

Descr¡ption
Cap Screw, pl steel
Size 20 (12 req'd)
Size 40 (16 req'd)

Hex Nut, pl steel
Size 20 (12 req'd)
Size 40 (16 req'd)

Actuator Nameplate
lndicâtor Rod (included in key 43 assembly)
lnd¡cator Spring (included in key 43 assêmbly)
lndicator Nut (included in key 43 assembly)
lndicator Assembly
Fail up (includes keys 40, 41 , 42, 43,44, and 45)

-29 to 149'C (-20 to 300'F)
-45 to 82'C (-50 to 180"F)

Fail down (includes kêys 40, 41, 42, and 431
lndicator O-Ring (included in key 43 assembly)
(fail up only)

lndicator Bushing (included in key 43 assembly)
Spring Case Assembly, steel (for fail up)
Vent Assy, SST (2 req'd) (for lail up)
Adjusting Stem Bushing, nylon (for fail up)
Actuator Stêm O-R¡ng (for lail up)
Cotter Pin, S30200 (302 stainless steel)
(for fail up)

Drive Screw, SST (8 req'd)
Lubricant, Lubriplate Mag-l

Not ¡ncluded with control valve
Plug, Disk Holder, 517400 Dl150

12.7 mm (l/2-inch) port d¡ameter
19.1 mm (3/4-inch) port diameter
25.4 mm (1-inch) port diameter
38.1 mm (1-1/2 inch) porl diameter

Disk, Plug Seat, UHMWPE(I)
12.7 mm (l/z-inch) port diameler
19.1 mm (í4-inch) port diameter

Pârt Number

I E760324052
1 876032405¿

14346524122
14346524122

1482028X042

2283524X022
2283524X032
2283523X022

23A2349XO12
27A5516X012
17A4059X012

See follow¡ng tåble

fc608035022
14368228982

2283533X012
2283532X012
2283531X012
2283530X012

15A3584X012
13A7446X01
13A7450X012
1347463X0f2

1543583X022
13A7447X012
13A7451Xor2
1283529X012

14391535072
143753X0282
143753X0282
T13060T0012
128901 1X012

228,8912X012

1781949X012
T781950X0r2
178f95rX012
1789680X012
1789681X012

3288918X0I2

25.4 mm (l-inch) port diameter
38.1 mm (1-1/2 inch) porl diameter

55' Disk Relainer, S31600
12.7 mm (l2-inch) port diameler
19.1 mm (3l/4-inch) port diameter
25.4 mm (l-inch) pon diameter
38.1 mm (1-112 inch) port d¡amêter

56 Hex Nut, S31600
19.1 mm (3/4-inch) port diameler
25.4 mm (l-inch) port diameter
38.1 mm (1-1/2 inch) port d¡ameter

57 Adhesive. Loctite No. 262
58 Spdng Pin, Pl ca¡bon steel, (2 req'd)
60' Cage for Geramic Trim

517400 D1150 (std or NACE) all port dia
61' Seat Ring for Ceramic Trim

S17400 01150 (std or NAGE)
6.4 mm (1/4 inch) port diameter
9.5 mm (3/8 inch) port diameter
12.7 mm (1/2 inch) port diameter
19.1 mm (3/4 inch) port diameter
25.4 mm (1-inch) port diameler

Ceramic (sld or NACE)
38.1 mm (1-fl2 irEh) port d¡ametêr

10 'Fecommendåd sparê pårts

Æ¡
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MACHINED CAST ACRYLIC, BLOCK TYPE,

SERIES

METER CAPACITIES
7 GPH to 20 GPlvl-Wðter
2 SCFHto 6il SCFM-,A|r

SCALE
LENGTH

50 mra (2')
?5 mm (3')

100 mm (4)
127 nm (5)

250 mm (f0')

FULL SCALE
ACCURACY (t)

60/o

4%
4%
3%
2%

75OO SERIES
r All rneter blocks ar€ precis¡on CNC rnachlned from solld cast acryt¡q

stocK (Cast materlal ls the rnost durable of all Acryllc rêslns.)
¡ Dlrect readlng sca¡es for Water or Air are standard. (Speclal scales

are ava¡lable,)
r A unifonn white back on all 7500 Serles meters enhances scale

readabllity.
r Factorycertified calibration is available.

I

¡

7510 MODELS
¡ Connectlons are in llne (vertleal) type.
r Scale lengths are 50mm (2"1,100mm.(4"). 127mm (5)

and 250mm (10T.
r Fitting material ls elther PVC or Brass depending qn

model. (316 Stainless Steel is optional.)
r Threaded inserts for panel mountlng aro included.

7511 MODELS
r Large dlameter taper and floats provide reduced pnÐssufEt

loss and add superior float stability.
¡ Same in line connections and panel mount capabilþ as

7510 modefs.'
r Choose from either 50rnm (2") or 127mm (5") scale

lengths.
r Seven flow ranges are avallable from 1 to 5 GPM-Water

and 8 to 20 SCFM-'A|r.
¡ Connections ar€' 1/2" FNPT.
r PVC fittings are strandard. (Brass and 316 Staînlcss Steel

are optional.)
r Panel moundng ttrreaded inserts are included.

7500 SERIES : PRESSUßEí 
.IEI|PEßAIURE q,RvE

1
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4

3

2

1
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SERIES

4 SCFM
8 SCFM

l5 scFM
20 scFM

2B-01
28.03
2B-05
?ß"o7

1 GPM
2GPM

3.6 GPM
SGPM

2è42
2B,44
2B-06
28.08

BLOCK f2B, Somm (2 lnch) Scale

2"6 scFH
5 SCFH

10 6CFH
20 scFÞt
30 scFtl
60 scFH

r00 scFH
180 SCFH

4 SCFM

2AOl
2A{3
2A-05
2A-07
2A49
?J.11
2A.r3
2A.15

!'"

7 GPH
12 GPH
22GPH
44 GPH
60 GPH
75 GPH

2A-A2
zA-0¿,
2A{6
2A..08
2A-10
2A-12

Btock #2A,S0mm (2lnch) Scale

FLOW
AIR

ORDER
NU!¡IBER

FLOÙV

WAIER
ORDER

}IUMBER

DIMENSIONS

7510 AND 7511 MODELS, ¡N LINE TYFE

FLOAT INFORMATION AND CAPACITY TABLES

8 SCFM
14.8 SCFM

20 scFM
¿[0 SCFM

7A.Ol
7A-03
7À{5
7A.o7

Z GPM
3.5 GPM

5 GPM
10 GPM

7A-02
7A.04
7ArO6
7A-08

BLOCK #74,250mm (10 lnch) Scale

40 scFM
60 scFM

6A-01
6A.03

10 GPM
I5 GPM
20 GPM

6À-02
6A-04
6A.06

BLOCk t6A. l00mm (rl lncht Sctle

4.2 SCFM
82 SCFM
15 SCFM
2l SCFM

58,0'l
5B-03
5Þ05
58.07

1 GPM
2GPM

3.5 GPM
5 GPM

58-02
58.€4
5B-06
5&.08

BLOCK #58, 127mm (5lnch) Scale

FLOW

A¡R

ORDER

NUMBER
FLOW
WATER

ORDER
NUIJlBÊR

qA
' Block 2A has 1/4' FNPTwllh BÎass or Stalnlesc Stecl Rn nes, 1t4'

MNPTwiüt PVC fittlngs.

V¡'FNPTI
lrt'FNPT
|â'FNPT
1'FNPT

¡/¿'FNPT

1Vz
2V2
SVt
4
I

3tå
5
7Vt
6tt
71 zl¿

1

1

1

f
1

Vt
l¡
,h
Itft¡
tt/rt

I
f
I
f
I

lå
,It
tlc
th

4th
6rå
9Vt
8%
13 ryr

2A
2à
5B
6A
TA

cot{¡tcclloN
strEEDGE

^

BLOCK

}¡lnÍBEñ

DFTAIL IENER

t

E

¿

¡

?

-*,.o''-T
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illom$l00l
Three Relay

Smaft Sensor for
Combustible Gas APPlications

ffi
The information and technical data disclosed

in this document may be used and

disseminated only for the purposes and to the

extent specifically authorized in writing by
General Monitors.

IxsrnucrloNM¡¡.ruAt 05199
General Monitors reserves the right to change
published specifications and designs without
prior notice.

Part No.
Revision

MANSI06A
Dtos-99
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GENERAL MOIì{ITORS
Modet 51064

Warranty

General Monitors warrants the Model 5106A

to be free from defects in workmanship or

material under normal use and service within
¡wo (2) years from the date of shipment.

General Monitors will repair or replace

without charge any equipment found to be

defective during the warranty period. Full
determination of the nature of and

responsibility for, defective or damaged

equipment will be made by General Monitors'
personnel. Defective or damaged equipment

must be shipped prepaid to General Monitors'
plant or the representative from which
shipment was made. In all cases this

warranty is limited to the cost of the

equipment supplied by General Monitors.
The customer will assume all liability for the

misuse of this equipment by its employees or
other personnel.

All warranties are contingent upon proper

use in the application for which the product

was intended and do not cover products

which have been modihed or repaired

without General Monitors' approval or

which have been subjected to neglect,

accident, improper installation or

application, or on which the original
identification marks have been removed or

altered. Except for the express warranty
stated above, General Monitors disclaims
all warranties with regard to the products

sold, including all implied warranties of
merchantability and fitness and the express

warranties stated herein are in lieu of all
obligations or liabilities on the part of
General Monitors for damages including,
but not limited to, consequential damages

arising out of/or in connection with the use

or performance of the product.

Warning

The Model Sl06A Combustible Gas

Enhanced Smart Sensor Assembly contains

components which can be damaged by
static electricity. Special care must be

taken when wiring the system to ensure
t1-^¿ ^-f-- ¿L^ ^^--^^a:^- -^i-+^ulat uüry tlrç çululççÙrurl P\,rutù d'rv

touched.
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Customer Satisfaction
Response Card

GENERAL MONITORS
Protectionfor life.

t-

L¡

Thank you for your
ongoing consideration of
General Monitors products.

GENERALMONITORS
PtMiü for life.

26776 Simpatica Circle
Lake Forest, California, 92630

+1 -949-581 -4464
Fax: +1-949-581-5241

www. general mon¡tors.com

We greatly appreciate your interest in
General Monitors products. To help us
learn how to continuously improve to
serve you better, please take a moment to
complete and return the reply card below.

Please rank our performance in providing the services described below.

Ratings: 5 = Excellent 4 = Good 3 =Average 2 = Below average 1 = Poor

_ General Monitors' product meets your specifications and performance requirements'

- 
General Monitors' product is reliably delivered to your rãquest date..

- 
General Monitors' product reliability compared to our competition.

- 
General Monitors provides the customer service and technical support you require.

General Monitors innovates new products which better meet your requirements.

Comment on above ratings:

Are there any other areas we have not covered where General Monitors does well or

could improve:

'-)

Name Company
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GENERAL MOI{ITORS
Model 51064

Table of Contents
Warranty
Warning - Electrostatic Damage
Table of Figures

1.0 Introduction
1.1 General DescriPtion
1.2 Features and Benefits
1.3 Applications

2,0
2.1
2.2
2.3

3.4
3.5
3.6

4.0
4.1
4.2
4.3
4.4
4.5

5.0
5.1

Page Numher

I
i
iii

I
I
1

aJ
4
4

3.0

Sensor Assemblv
Sensor Signal?rocessing
Power Supply
Control Electronics

Installation
Receipt of EquiPment
Sensor Location Considerations
Installation Instructions
Terminal Connections
Applying Power
Maintaining the )(/P IntegritY

Oneration' Relay Options
Program Review Mode
Calibration
Digital Display Codes
Fault Codes and Their Remedies

Appendix_
Speclflcattons

3.1
3.2
J.J

7
7
8

9
t2
t3

15

t7
t7
20
2l

1

23
23
23
24
24
25
25
27
28
28
29
3l

5.1.1
5.1.2
5.1.3
5.1.4

.25

System Specifications
Electrical Specifications
Mechanical Specifications
Environmental Specifications
Engineering Documentation

5.2.1 Termination & Outline Drawings
5.2.2 Termination Drawing CE Marked Units

5.3 Ordering Information
5.3.1 Configuration Code
5.3.2 Spare Parts and Accessories

5.4 FMRC Approval

il



-l¡-- 
ll r

= rvlÊrrrr-

-J
.I'I

GEI{ERAL MOI{ITORS
Model 51064

Table of Figures Page Number

aJ
aJ
4
5

8

9
9
10
10
11

11

11

t2
15

Figure 1

Figure 2
Figure 3

Figure 4
Figure 5

Figure 6
Figure 7
Figure 8
Figure 9
Figure 10
Figure 1l
Figure 12
Figure l3

Combustible Gas Sensor Diagram
Input Signal Circuit Flow Diagram
Power Supply Circuit Flow Diagram
Control Electronics Flow Diagram
Overall and Mounting Dimensions
Conduit, Drain Loop, and Seal Drawing
Terminal Connections, TBI and TB2
Relay Protection Circuits for DC Loads
Relay Protection Circuits for AC Loads
Terminal Block Operation Drawing
V/ire Strip Length Diagram
0-20m4 Output Signal Connections
Input Power Connections
GMI Loso and Displav Window Drawing

Figure l5
Figure 16
Figure 17
Figure 18
Figure 19
Figure 20
Figure 2l
Figure 22
Figure 23
Figure 24
Figure 25
Figure 26
Figure 27
Figure 28

Display Diagram, Test Gas Mode
Display Diagram, Automatic Calibration
Display Diagram, Program Review Mode
Display Diagram, Relay Options Mode
Display Diagram, Er/dE Option
Display Diagram, LNnL Option
Display Diagram, Relay Set Points
Display Diagram, Calibration in Progress
Display Diagram, Calibration Complete
Display Diagram, Zero Indication
Display Diagram, Test Gas Mode
Termination Drawing
Outline & Dimensional Drawing
Termination Drawing - CE Marked units

IJ
l5
15

15

t6
16
16
18
18
18
t9
25
26
27



GENERALMONITORS

26776 Simpatica Ci¡cle
Lake Forest, Califo¡nia 92630-8 128

Telephone: (7 14) 581-4464
Fax: (7r4) 58t-ll5l

EC Decleretion of Co rmitv tn âccordance w¡th EC Directives

We, at General Monitors, \nc.,26776 Simpatica Circle, Lake Forest, California

92630, U.S.A., hereby declare that the equipment describ-ed below, both in its
basic design and construct¡on, and in the version or vers¡ons marketed by us,

conforms lo the retevant safety and health related requ¡rements of the

appropriate EC Directives,'only as follows:

a) Conforms with the protection requ¡rements of Council Directive

89/336/EEC, +Amd 92131/EEC, +Amd 93/68/EEC relating to Electro-

magnet¡c Compatibility, by the application of;

A Technical Construct¡on File No. GM|9600B-1 and Competent Body

Report No. 447311H5.

and

b) Conforms with protection requirements of IEC 1010-1:1990 + Amd 1-1992

relating to the safe$ by the application of;

A Technical Construct¡on File No. GM196008-1 and Competent Body

Report Nos. 964215 and 96-0383, issued by;

ERA Tggþnology Ltd., Cleeve Road, Leatherhead, Suney, KT22 7SA,
England. Tel: +44-1372-367000

This declarat¡on shatl cease to be valid if modifications are made to the
equipment without our approval.

PRODUCT: HC and Smart Sensors
MODEL /S: s1064. s216A. 5104. 5214

It is ensured through internal measures and our ISO 9001:1994 certification, that
series production units conform at all times to the requirements of these current
EC Directives and relevant standards.

Responsible Person Date: l4oct7 6
Robert J
Chief Operating Officer

The signatory acts on behaff of company management, and with full power of
attorney.

Gatway, Ircland . I{ouston, Texas . Macclesfield, U.K.' Middle East ' Nctherlands ' Singapore
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GENERAL MOI{ITORS
Model 51064

1.0 Introduction

1.1 GeneralDescriPtion

The Model 5106A is an enhanced Smart

Sensor assembly that can be used for detecting
combustible gases. The microprocessor based

electronics process information at the sensor

site within an explosion proof housing.

A digital display provides indications and

display codes that can be viewed through a

window in the cover. Relay contacts and an

analog signal (a-20m4) provide remote and/or

discrete indications of the sensor's operation.

The Model 51064 enhanced Smart Sensor

assembly is rated explosion proof for use in
Class I, Division 1, GrouP B, C, and D
hazardous areas.

1.2 Features and Benefits

Microprocessor Based Electronics: monitors
nine individual fault conditions, processing
input signals from the sensor and providing
outputs in the form of display codes, relay
contact activation, and an analog signal.

One Person Calibration: initiate the

calibration sequence with a magnet, apply the

gas, and wait for the display to indicate that
the unit has completed the calibration' No
tools or adjustments are required.

2 Digit Display: indicates gas concentrations,
fault codes, calibration cues, and is used for
selecting relay options.

4 to 20 mA Output: transmits fault, over

range, calibration, and gas concentrations to a
remote display, computer or other device.

Relay Contacts (SPDT): provides discrete

relay contacts for Alarm, 'Warn and Fault
indications to activate hazatd prevention or
safety control devices (such as fans, vacuum
pumps, ventilation equipment, etc.).

1.3 Applications

This is apartial listing of applications:

o Drilling and Production Platforms

o Fuel Loading Facilities

o Compressor Stations

o Oil Well Logging

o LNG/LPG Processing and Storage

o Waste Water Treatment

o Gas Turbines

o Solvent Vapors

o Hydrogen Storage
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2.0 Sensor Assembly

2.1 Sensor Signal Processing

Combustible material is found in many gases
and vapors. General Monitors uses a low
temperature catalytic bead to detect the
presence of combustible gases and vapors.
The catalytic bead converts the combustible
materials to heat. A change in heat is then
converted to a change in resistance, which can
be measured.

By taking a matched pair of catalytic beads
and coating one so that it does not respond to
the presence of combustible gases, we can
compare the change in resistance between the
two beads. The bead that is coated is called
the reference bead and the other is called the
active bead (figure 1). Environmental factors
can also influence the temperature of the

;catalytic beads. Because the beads are a
matched pair, they will respond to changes in
ambient temperature, humidity, and pressure
equally.

By connecting one end of each catalytic bead
together, a series circuit is formed. This
circuit is supplied with a constant voltage.
The voltage drop across each of the beads will
be identical in the absence of combustible
gases. As combustible material is converted to
heat, the resistance of the active bead increases
causing the voltage drop across each bead to
be different. This difference is proportional to
the amount of combustible gas that is present.

The voltage from the sensor is amplified and
fed to an Analog to Digital (A/D) converter
and then made available to the microprocessor
(figure 2).

figure 2

The baseline and the gain for the amplifier are
determined by digital potentiometers. They
are adjusted by the microprocessor during
calibration.

S

Reference Beod

Mechonicol Support Post

Plotinum Alloy Wire

Teflon Ïhermol Borrier

MICROPROCESSOR

A,/D COTÍVERTERSensor t-

Active Beod

figure 1

Mounting Bose
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Sensor Assembly

2.2 Power Supply

The Model 51064 operates from a +24 VDC
(nominal) input. This unregulated source is
fed to a converter board that produces voltages
(see f,rgure 3). These signals are the source for
operating all of the circuitry on the control and
the display boards, and supplying the sensor
with power. Terminal connections inside of
the housing have been provided for accepting
the input power.

2.3 ControlElectronics

The control electronics are centered around an
eight bit microprocessor (figure 4). The
sensor signal, the CAL switch, the non-
volatile memory (NOVRAM), and certain
fault conditions are monitored as inputs. By
processing these inputs, the following outputs
are generated; 4-20mA output signal, relay
contact states, digital display indications, and
calibration values (NOVRAM).

As the microprocessor (À4PU) receives and
processes the inputs, it determines what value
is output to the display, the 4-20mA current
generator, and the state of the relay contacts.

When the CAL Switch is activated, the MPU
allows the user to choose between the
Calibration, the Calibration Check, or the
Alarm Set Point and Relay Option Selection
modes. While the unit is in the Calibration
Check mode, the MPU will fix the 4-20m4
output signal to 1.5m4. The OmA option
applies to the calibration mode, the alarm set
point and relay option selection modes.

figure 3

Calibration Mode: When the unit is placed
in this mode, the MPU accepts a ZERO value
and waits for the signal from the sensor to
increase and then stabilize. It accepts this
final value as a SPAN value. These values
are stored in NOVRAM and are used in
adjusting with the digital potentiometers
associated with the Input Amplif,rer.

Calibration Check Mode: In this mode, the
MPU will output the gas concentration to the
display while inhibiting the Warn & Alarm
outputs. When the gas concentration drops
below l0% LEL, the unit will return to
normal operation. The purpose of this mode
is to check the response of the unit to a known
level of gas and determine if calibration is
necessary.

Warn & Alarm Set Points and Relay
Options Selection Mode: The Alarm Set
Point can be set in increments of 5% LEL,
from 5 to 60 on the display for each set point
(Warn & Alarm). The two Relay Options that
are available are Energized/De-Energized and
Latchins/Non-Latchins for the Warn &.
Alarm relays.

+5 VDC

+24 VDC

+24 VDC +12 VDC

Switching
Mode

Convert-er

*1.2 VDC
RegulaLor
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Sensor Assembly

Control Electroni cs (contìnued)

NOTE: Once tne Warn ¿ qtar
Points and Relay Options have heen

selected. the unit will revert to the
câtlhratton seque
calibrated.

Zero

O-20m4

Sp an

DISPLAYNOVRAM RELAYS

D / A CONVERTER

NiTTCROFRO CE S S OR

SwiLch A/D CONVERTER

Sensor
I
<--¡

*Åt

figure 4
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3.0 Installation

3.L Receipt of BquiPment

All equipment shipped by General Monitors is

prepackaged in shock absorbing containers

which provide considerable protection against
physical damage. The contents should be

carefully removed and checked against the

packing slip. If any damage has occurred or if
there is any discrepancy in the order, notiff
General Monitors as soon as possible. All
subsequent corespondence with General

Monitors must speciff the equipment part and

serial numbers.

Each Model 51064 is completely checked by
the factory. However, a complete check-out is

necessary upon initial installation and start up

to ensure system integritY.

3.2 Sensor Location Considera-
tions

There are no standard rules for sensor
placement since the optimum sensor location
is different for each application. The customer
must evaluate conditions at the facility to
make this determination. Generally, the

Model 51064 Enhanced Smart Sensor should
be easily accessible for calibration checks.

o The sensor assembly should be mounted
pointing down to prevent water build-up
on the sensor head.

o The sensor assembly should not be placed
where it may be coated by contaminating
substances.

o Although the Model S106A is RFI
resistant, it should not be mounted in close
proximity to radio transmitters or similar
equipment.

o Locate the Model Sl06A where prevailing
air currents contain the maximum
concentration of gas.

o Locate the Model 51064 near possible
sources ofgas leaks.

o Observe the Model S1064's temperature
specification and locate the unit away

from concentrated sources ofheat'

o Sensor Assemblies should be mounted in
an areathat is as free from wind, dust,

water, shock, and vibration as possible.
See Appendix, section 5.1.4 for the
environmental specifications of the unit.

Sensors may be adversely affected by pro-
longed exposure to certain materials. Loss of
sensitivity or corrosion may be gradual if such

materials are present in low concentrations, or
it may be rapid at high concentrations. The

more important materials adversely affecting
sensors are:

o Prolonged presence of Hydrogen Sulfide
(HzS) gas

o Silicones (often contained in greases and

aerosols)

o Halides . . . compounds containing
Fluorine, Chlorine, Bromine and Iodine

a Heavy metals, e.g. Tetraetþl Lead

The presence of poisons and contaminants in
an area does not necessarily preclude the use

of a Model 51064 Enhanced Smart Sensor.

The feasibility of using a sensor in such areas

must be determined by an analysis of the
specific factors in each application and

General Monitors should be consulted before
attempting any such installation.
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Installation
Sensor Location Considerations (continued)

Sensors used in these areas usually require
more frequent calibration checks than normal,
and typically have a shorter life. In many such
applications the normal two year warranty
would not apply.

CAUTION: General Monitors discourases
the paintins of sensor assemhlies. If the
sensor head is oainted over. the sas will not
be able to diffuse into the sensor. Tf the
assembly cover is oainted over. the digital
disnlay cannot be read.

Remoting the Sensor from the Electronics:
If it is necessary to remotely mount the sensor
from the electronics and the housing, the
maximum distance can be no greater than 100
feet, using 14 AWG wire. Sensors that are
remotely mounted must be placed in a sensor
housing (GNfl P/NI 10252) and the cable run
must be contained in a conduit running from
the sensor housing to the electronics. See
Appendix, section 5.4 for FMRC approval
requirements.

3.3 Installation Instructions

The overall and mounting dimensions for the
Model 5106A (figures 5 &. 27) should be used
when making installation determinations. A
complete list of the mechanical specifications
can be found in the Appendix (section 5.1.3).

To prevent possible corrosion due to moisture
or condensation, it is recommended that the
conduit connected to the Model Sl06A
housing, be sealed or contain a drain loop
(figure 6).

Each conduit run from a hazardous location to
-a non-hazardous location should be sealed so
that gases, vapors, and/or flames can not pass
beyond the seal. The purpose of seals in a
Class I hazardous location is to prevent the
passage of gases, vapors, or flames from one
electrical installation to another through the
conduit system.

It is not necessary to seal the Model 5106A
housing to maintain its explosion proof
integrity, however, conduit runs containing
wires attached to the Model S106A's relay
contacts must be sealed (see section 5.4).

SPARE
3/a-11

ENIRY
NPT SPTCIAL

l5

5.92

swrTcH J.07

2.

1.6,+

l* r.oz

@

GM
otmn Ð

coNoutT

1._ s.oo 1 .57

figure 5
t_40 MAX

6.00
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Installation
Installation Instructions (continued)

Information on Class I location seals can be
found in the NEC handbook, Article 501-5.

NOTE: Acetic acid will cause damage to
metal components. metal hardware.
ceramic fCts. etc. If damase results from
the use of a sealant that outgases acetic acid

ß.TV silico4el. the warranty will be void.

Once correctly installed, the Model 51064
requires lifile or no maintenance other than
periodic calibration checks to ensure system
integrity. General Monitors recornmends that
a schedule be established ahd followed.

NOTE: The system's full two ':year

warrantv will he voided if customer
.nersonnel or third narties damase the
system during repair attempts.

Sensor heads exposed to the elements may
require the accessory mounting threads to be
lubricated. Grease must not be used. As an
alternate, PTFE (teflon) tape may be used on
sensor accessory threads.

NOTE: Iìo not use anv material or
suhstance on threads that contact the sensor
housing.

The removal of particulate matter from sensor
accessories may be done through the use of an
appropriate halogen-free solvent. Water or
ethanol are examples of suitable solvents. The
accessories should be thoroughly dried, with
compressed air if necessary, before refitting to
the sensor body.

General Monitors recommends that the
complete system, including all alarm circuitry,
be tested at least annually. Some typical items
to check during maintenance examinations
are:

o The sensor mounting, to see it is secure.

o The sensor screen, to see it is clear of
water, oil, dust or paint.

o The cable connections for tightness and
possible damage.

o All sensor placements, to see that they are
up to date with the layout of the plant
(e.g. modifications to the plant).

o The complete system, to see it has a back
up supply for the full prescribed time.

3.4 TerminalConnections

The terminal blocks (TB) are located inside of
the housing and can by accessed by removing
the cover (figure '7, CE Marked units see

figure 28). TB3 contains the three sensor
connections, White (W), Black (B), and Red
(R).

rumotl¡Î tq tttæ
nrrll

t_ _ _ stNStR
iñnlr, -nrlÄv cnNtacil

I
2

3
1
5
6
I
IBLK

RED

VHT

t<B

NC

C

VE
FNT

VC
V1

A2

A1

AC

NO

c
NC

ED
NC

c
NO

TBI

I D0 t{ol APPLY r2¿lVoC

SENSoR CoII{ECTþNS 1

TBE
o!&Y

NORMALLY ENERGIZED j a-aona Out I

NDRMALLY DE-ENERGIZ

TB3

COM 2
RTLAY RTSII 3

CTM 4
+24VDC 5

IB? POS

fBe Pos
IB¿ POS

l-N0, Pos4
2-C, PoS5
l-Nc, Pos6

l¡e Pos
tBz PoS

I¡2 POS

t-Nc, Pos4
2-C, PoS5
3 - r{0, Pos 6figure 6

gure
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Installation
Terminal Connectio ns (continued)

TB1 contains the connections for Power,
Relay Reset, and Output Signal (CE Marked
units, see figure 28).

TRI position I'unction
1 0-20m4 Output
2 Reset Common
3 Relay Reset
4 Common (Ground)
5 +24VDC Power

TB2 contains the connections for the Relay
Contacts. The function for the Warn and

Alarm Relay connections vary according to
the normal state of the relay. Use the
following as a guide for determining the
Normally Open (NO) and the Normally
Closed (NC) contact:

Alarm Relay - Normally Energized
TRl position Relay Contact

I Normally Open
2 Common
3 Normally Closed

Alarm Relay - Normally De-Energized
TR2 position Relay Contact

1 Normally Closed
2 Common
3 Normally Open

Warn Relay - Normally Energized
TR2 position Relay Contact

4 Normally Open
5 Common
6 Normally Closed

Warn Relay - Normally De-Energized
TRl position Relay Contact

4 Normally Closed
5 Common
6 Normally Open

The Fault Relay contacts are always Normally
Energized.
TRl position Relay Contact

7 Normally Open
8 Common
9 Normally Closed

Inductive loads (bells, buzzers, relays, etc.) on
dry relay contacts must be clamped down
(figures 8 and 9). Unclamped inductive loads
can generate voltage spikes in excess of 1000

volts. Spikes of this magnitude may cause

false alarms and contact damage.

NOTE: Contact w¡tn PCn co
snout¿ ¡e avo¡¿e¿
static etectr¡c¡ ions-are
ma¿e to tne ferm¡na

Generol Purcose Rectifier Diode,
1N4005 or EqLivolent (Note Polority)

| | a*,,.^"0 Lood coit

I I 8",,, eu,..,, *",or,
I I Contoctor. Solenoid
I I Votve, etc.

+-
DC Control

Voltoge

rotection circuit f or reloy contocts when switchìng c DC lood

figure I

I I =*,,.n"0 Lood coit

I I 4",,. e,.r",, n",or,
I I Contoctor. Solenoid
I I votve, etc.

117 VAC Control

Protection círcuit for reloy contocts when sw¡tch¡ng on AC lood

Metol Oxide Voristor Roted for 150 VRMS
Generol Electr¡c Vl5OI¡2OA or Equivolent

figure 9
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Installation
Terminal Connectio ns (contin ued)

It is recommended that a three wire (red,

black, white) shielded cable be used for
making power and output signal connections
on the Model 5106A. The terminal block
accepts 16 AWG to 22 AWG stranded or solid
wire. Each wire should be stripped before
wiring the Model 5106A Combustible Gas

Enhanced Smart Sensor. To connect wiring to
the terminal block, insert a screw driver into
the orange tab and press down (figure l0),
opening the terminal. Insert the wire into the
terminal and release the orange tab, clamping
the wire in the terminal. Check the hold of the

wire by GENTLY tugging it to ensure it is

locked in.

figure l0
NOTE: rrF to 14 WG wire can he used if it
is carefully stripped (figure 11).

A 4 to 20mA output signal is provided by the
Model 51064 Combustible Gas Enhanced
Smart Sensor and can be sent up to 9000 feet
(2740 meters) to a General Monitors
readoulrelay display module, industrial
analog to digital converter, computer based

monitor, PLC, DCS, etc. The 4 to 20mA
signal provides for control room or other

locations remote to the Model 51064 to
display indications of operation and alarm

conditions. To connect the 4 to 20mA output
signal with another unit, connect the white
wire into TB1, position l, labeled 4-20 mA
OUT (CE Marked units TB 4, position 1).

For making output signal connections to
display devices, refer to the specific manual

for that device (figure 12).

TO

MODTL ì

TA1O2A .

43"

RüT

PIN 26d,2

4 to 2OmA OutPut Connections

figure 12

If a device other than a General Monitors
readoulrelay display module is being used,

the commons, COM, of both systems must be

connected together See Appendix, section 5.4.

The Model S1064 Combustible Gas

Enhanced Smart Sensor operates on a nominal
power of +24 VDC.

Strio Lenqth

figure l1

RIAR

NNJ

ANALOG IN

TBl PIN 1

4-20 mA OUT

RIAR

ß1

PlNSor9

RIiR

cll 1-8

4-20nú

RiÁR

PlN2or5

AI.IALOG |l'l

MoDtL I I tortt
s1o6A 

llocroo

MODTL

DC11O

MODEL

DC1 JO

MODTL

DC1 20

FROM

Terminol Block Operotion
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Installation
Terminal Connectio ns (continued)

Primary DC power must be provided by the

customer unless one of the following General
Monitors Modules is being used with the
Model Sl06A:

o DCl00 Readout/Relay Display Module

. DC110 Readout/Relay Display Module
with Power Supply & Relay Module

o DC130 Readout/Relay Display Module

. TA 1024 Trip Amplifier Module with a

PSOO2

The following General Monitors Modules
provide power connections for the Model
510ó4, but need a customer supplied DC
source:

. DCI l0 Readout/Relay Display Module
without a Power Supply & Relay Module

o DC120 Dual Channel Display Module

o TA102A Trip Amplifier Module without a
PSOO2

Since the Model S1064 is designed to operate
continuously, a power switch is not included,
in order to prevent accidental system shut-
down.

CDMN4DN

NOTE: Power must remain disconnected
unt¡t att otner w¡r
heen-matfe,

The maximum distance between the Model
51064 and the power supply is 4500 feet or
1372 meters (each cable run should be as

short as possible). See the Appendix (section
5.L2) for cable length specifications. To
connect +24VDC to the Model 51064,
connect the red wire to TBl, position 5,

labeled +24VDC (CE Marked units TB 4,

position 3). Connect the black wire to TB1,
position 4, labeled COM (CE Marked units
TB 4, position 2). For making Power
connections to display devices see figure 13

(CE Marked units see f,rgure 28).

3.5 Applying Power

Before applying power to the system for the
first time, all wiring connections should be

checked for correctness and the housing cover
replaced. Upon first power-up the sensor may
take up to fifteen minutes to stabilize.

At the initial application of power, or after a

fault condition, the unit will enter a fifty
second Start-Up mode. During this period the
display will indicate an SU.

Powe^ Conne:tlcns
figure l3

RfAR
PIN 30d,Z

REAR
PIN 3 or^ (

'cût'4"

REAR
C¡i'4MtlN (8X)

REAR TERIVINAI
BLNCK PIN 5,ANAI NG CNM'

TBi PIN 4
,C¡I'4'

MDDEL
TA1O2A

MÛDTL
Ðc130

I'4DDEL

DC110

¡4[DEL
DC 1OO

N4!DEL
SlO6A

T¡FRIIV1

PIN 28d,2
REAR

DIN 4 or'
"¡a nt tI'cH1-8 24V

REAR IERMINAI..
BL¡CK PIN 4

"¡c ntJT"

TDl Dltt q

'+t4VÐC'

i"ltDEL
TAlOAA

MI]DEL
DC1 3O

MNDIL
DCl1O

MNDEL
DClOO

i"l0DiL
S1O6A

T!FRIM

+24 VDC
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Installation
3.6 Maintaining the X/P IntegritY

The Model 5106A is rated explosion proof for
Class l, Division 1, GrouP B, C &' D
hazardous locations. Some of the factors that
influence the explosion proof integrity of the

Model S106A housing are:

o Strength of the enclosure material

o Thickness of the enclosure walls

o Flame path between the housing and cover

o Flame path of threaded joints

The acceptable limits for explosion proof
housings that are used in Class I hazardous
locations are defined in CSA Standard C22.2
No.30-M1986.

Anytime the cover of the smart sensor housing
is removed or the cover bolts are loosened, the
flame path between the lid and the housing is
effected. If power is to be left on while
removing the cover or loosening the cover
bolts on the Model S1064, it will be necessary
to de-classiff the area.

When replacing the cover, the gap between the
lid and the housing should be less than .0015
inch (.038 mm). Make sure that the flame
path is clear of dirt and debris before replacing
the cover. This can be verified by tightening
the cover bolts to a torque setting of 50 inch-
pounds or by using a feeler gauge to ensure

the gap between the cover and the housing is

less than .0015 inch (.038 mm).

There are four entry holes, one on the left and

right sides and two on the bottom of the
Model 5106A housing. These holes are

dedicated for the sensor, the reset switch and

conduit. Each hole is tapped for 314 NPT
threads. If a particular entry hole is not used,

it must be plugged during operation in the
field. The factory installs plugs in the unused

entry holes, except one. A red plastic cap is
placed into the remaining hole and must be

removed before conduit can be attached to the
housing.

The Model 5106A will have the following
items placed in the three remaining entry
holes, at the factory:

o A sensor, if present (otherwise a red
plastic cap)

o A reset switch, if present (otherwise an

aluminum housing plug)

o An aluminum housing plug

The sensor, reset switch and aluminum
housing plug have seven threads. Each of
these components is screwed into the housing
using five to seven turns. If it becomes
necessary to replace the sensor, reset switch
and/or the aluminum housing plug, the user
must use five to seven turns to ensure the
explosion proof integrity of the housing is
maintained.
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ì 4.0 Operation

t 4.1 Relay Options

The Model 51064 has user selectable relay
options. The three types of relay options that
are available for the \Marn and Alarm Relays
are Energized or De-Energized, Latching or
Non-Latching and the Set Point. Each of
these relays has one Normally Open and one
Normally Closed contact.

The Energized/De-Energized option specifies
if the relay is to have power applied normally
(energized) or if the relay is normally at
mechanical rest (de-energized). The
Latching/1.{on-Latching option specifies
whether the Warn/Alarm relay contacts need
to be manually reset or if they reset
automatically. If the non-latching option is

, selected, the user should read section 5.4 in
the Appendix. The set point option specifies
the level of gas concentration at which the
Warn/Alarm relay will activate. When the gas

concentration exceeds a particular set point
(Warn or Alarm, that relay will activate).

The Fault relay has no options that are user
selectable options. The standard configuration
for the Fault relay is Energized and
Non-Latching. When a Fault condition is
present the Fault circuit is activated and the
Fault code appears in the display window.
The Fault codes and their remedies are
presented in section 4.4 of this Instruction
Manual.

Procedure for setting the Warn & Alarm
relay options:

o Place the magnet over the General
Monitors' (GMI) Logo on the cover and
observe the Digital Display (figure 14).

Generol Monitors Logo

Disploy Window- 
figure 14

o The display will indicate a steady pair of
bars "- -" (figure 15). This lets the user
know that the magnet has been properly
placed over the GMI Logo.

figure 5 figu re l6 re 17

o Keep the magnet placed over the Logo.
Next, a flashing pair of bars "- -" will
appear on the display, then the letters
'64C" (figure 16) followed by "Pr" (figure
17). Then the letters 6'AL" will appear.

o When the letters 6rAL" (figure 18) appear
on the display, remove the magnet. This
is the Warn / Alarm Relay Options Mode.
The Warn relay options will be selected
f,rrst, then the Alarm options. The Warn &
Alarm relay option sequences are identical.

SfOE¡
$ß0n rYilEr, cordrtfttE

PARÍ ¡lo.!f2CO-f ffiþ'
GETENAL IOMÍORS

figure I
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Relay Options (continued)

o The display will alternate between "En"
and "dE" (figure l9), until the magnet is
re-applied. Apply and remove the magnet
when the desired option appears on the
display. ÉéEIl" stands for Energized and
r'dE" stands for De-Energized. When this
selection has been made, the next option
will appear.

figure l9
a The display will alternate between 66L4"

and "nL" (figure 20), until the magnet is
re-applied. Apply and remove the magnet
when the desired option appears on the
display. ('LA" stands for Latching and
"nL" stands for Non-Latching. When this
selection has been made, the next option
will appear.

figure 20

o The display will sequence through the
Warn Set Point tr-evels beginning with "5"
and increasing in increments of 5 up to
"60" and then back to "5" (figure 21),

where the the display will increase again
in increments of 5. Apply and remove the
magnet when the desired Wam Set Point
appears on the display.

figure 2l

o When this selection has been made, the
Alarm sequence will begin and the same
options will need to be set for the Alarm
relay.

a The Energized/De-Energized option for
the Alarm relay will be displayed as in
figure 19.

o The LatchingÀ{on-Latching option for the
Alarm relay will be displayed as in figure
20.

o Finally, the Alarm Set Point option will be
displayed as in figure 21 (cannot be lower
than the Warn set point).

NOTE: After the \ilarn and Alarm relay
options are selected the Model 51064 will
revert to the calib
calihrated.
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Operation

4.2 Program Review Mode

The Program Review (Pr) Mode allows the
operator to view the relay options that have
been selected for the Warn & Alarm relays. To
enter the Program Review Mode place the
magnet over the GMI logo on the cover and
wait until "Pr" appears in the display window.
Then remove the magnet.

The display will indicate the Warn options and
then the Alarm options in the sequence listed
below:

o Warn Relay Options

General Monitors recommends that the Model
51064 Combustible Gas Enhanced Smart
Sensor be calibrated one hour after start-up,
and that calibration be checked at least every
ninety (90) days to ensure system integrity.
General Monitors is not implying that the
customer should expect problems with sensor
life or stability but oofrequent" calibration
checks merely ensure the integrity of the life
protecting equipment.

The above statement is not intended to
discourage the customer from checking
calibration more frequently. Fiequent
calibration checks are recommended for
environments that have problems such as mud
collecting on the sensor head, sensors
accidentally being painted over, etc.

NOTE: ,l cal¡nrat¡on cnec
apnty¡ng a t<nown co
the sensor and ohserving the reading on the
Model Sl06A. the Readout/Relay Module.
or other comButer data collecting systems.

General Monitors recommends that a

calibration schedule be established and
followed. A log book should also be kept
showing calibration dates and dates of sensor
replacement.

Calibration Procedure

o If it is suspected that combustible gas is
present, it will be necessary to purge the
sensor environment with Zero Air. If Zero
Air is not available, cover the sensor for
about thirty seconds before applying the
calibration gas. Zero Air is air that is
hydrocarbon free.

Enersized lEn) or De-Enersized (dE)
Latcñing 1Èa¡' or Non-LatcÏing (ìrli
V/am Set Point (#)

o Alarm Relay Options

Enersized lEn) or De-Enersized ldE)
LatcË'ing G,ef or Non-Latc'hing (ìrL)
Alarm Seieoínt 1+¡

Each selection will be displayed for
approximately 5 seconds before sequencing to
the next option. When the last option has

been displayed the unit will return to normal
operation.

NOTE : The Program Review M
not attow tne opera
tle-rclay¡ptions.

4.3 Calibration

Activating the Calibration Switch will
automatically disable the alarm circuits by
sending a l.5mA (OmA optional) output
signal. This will prevent activation of the
relay contacts when using a General Monitors
Readout/Relay Display Module with the
Model S 1064.
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Calibratio n (continued )

o Place the magnet over the GMI Logo on
the cover (figure 14) of the unit and hold it
there until "AC" (figure 16) appears on the
display (about ten seconds). Allow about
five seconds for the unit to acquire the zero
reading before applying the calibration
gas. If the GMI Portable Purge Calibrator
(P/l'{ 1400150) is not used when
calibrating the Model S1064 with
Methane (CH+), the SPAN gas flow rate
needs to be 44}cclmin to 460cclmin. See

Appendix, section 5.4.

o Apply a 50o/o LEL gas concentration to the
sensor. The display will change from
"AC" (Automatic Calibration) to ÉrCP"

(Calibration in Progress) indicating that
the sensor is responding to the calibration
gas (figure22).

ligure 22

o After one or two minutes the display will
change from "CP" to "CC" (figure 23)
indicating that the calibration is complete.

o Remove the gas and wait for the unit to
return to normal operation. The display
will indicate a few percent LEL and then
drop to "0" (figure24).

@
ftgure 24

o The unit is now calibrated and the new
ZERO and SPAN values have been stored
in the non-volatile memory (EEPROM).

The Model 51064 can be returned to normal
operation, if the magnet is re-applied ninety
seconds after initiating the calibration
sequence (with the old calibration values
valid).

If the Model S1064 is placed in the
Calibration Mode and no gas is applied for six
minutes, the unit will revert to a Fault
condition. Re-applying the magnet over the
GMI Logo wili return the unit to the
Calibration mode (with the old calibration
values valid).

Calibration Check Mode:

If it is desired to check the sensor for its
response without sending a gas concentration
signal to a remote display device, this can be

accomplished by placing the Model 51064
into the "Calibration Check" mode. Placing
the 31064 in this maode inhibits the Warn &
Alarm relays.

figure 23
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Calibratio n (cont inued)

Procedure for checking the calibration:

o Place the magnet over the GMI Logo on
the cover of the Model 51064. Remove
the magnet when a flashing pair of bars, "-
-", appears on the display (about three
seconds).

figure 25

a Apply the test gas to the sensor and the
value of the gas concentration will be
indicated by the flashing display in one to
two minutes.

o V/hen the reading has stabilized and the
test is complete, remove the gas and the
unit will return to normal operation when
the concentration drops below 5%LEL.

The test gas concentration must be at least
I0% LEL before the unit will complete the
Calibration Check sequence. If the Model
51064 is placed in the Calibration Check
mode and no gas is applied for six minutes,
the unit will revert to a Fault condition. Re-
applying the magnet over the GMI Logo will
return the unit to normal operation.

Calibration Equipment:

The Portable Purge Calibrator is a compact,
accurate and safe system containing no
explosive gas concentration. The lecture
bottle is filled with a standard 50% LEL
mixture of gas/air. Using a known gas/air

mixture reduces the likelihood of error in field
calibration. The included hose and cup
adapter allow for quick calibrations.

Pre-mixed calibration gases at approximately
50% LEL are available, in lecture bottles, at
1200 psia, 8.3 MPa maximum pressure.

o Butadiene

o Butane

o Ethane

o Hydrogen

a Methane

CtHe

C¿Hro

Cz}le

H2

CH¿

a Propane CsHg

Please speciff the gas upon ordering. Spare
bottles containing these gases may be ordered.
Methane and Hydrogen lecture bottles may be
returned to General Monitors for refilling.

The Portable Calibration Chamber is a 3

liter (3000 cc) sample chamber with a spring
driven mixing fan. A porthole allows the
chamber to be placed on the sensor for
calibration. A syringe is included for accurate
measurement of volatile test liquids. Sensors
should be calibrated to a specif,rc vapor for
greatest accuracy. A hydrocarbon sensor
calibrated for 50o/o LEL Acetone, for example,
will detect all hydrocarbons and most
combustible solvent vapors, however, it will
accurately read ONLY the%o LEL of Acetone.

The indicated measures of volatile liquids
found on the next page produces 50% LEL
vapor mixtures at 75o Fahrenheit (25"
Celsius) temperature and standard pressure
when used with the Portable Calibration
Chamber (see Appendix, section 5.4).
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Calibratio n (cont tnue d)

Volatile liquids are not supplied by Gene-ral Monitors'
n"i.i *'o iiä ofiotatite t¡qi¡ds andihe volume required (in
--*¡ir-otíi"itl 

rb produce 5'0% LEL in the 3 liter chamber'

r36
140
112
96

120
100
156
65

137
132
78
95

138
88

102
86
95

103
82

104
104
83

118
119
140
60

120
89

107
94
86
99
89
93

120
183
148
76

111
96
99

106
114
106
103
68
98
63
79
99
89
78

456
438
102
152
99
67
83
83

GEI{ERAL MOI{ITORS
Model 51064

4.4 Digitat DisPlaY Codes

The following codes will appear on the

display when then unit is placed in a mode

other than the normal operating mode.Acetaldehvde
Acetic Aciö
Acetone
Acetonitrile
Acrvlonitrile
AmúlAcetate
Amúlamine
Beñzene
ButvlAcetate
ButúlAcrvlate
ButúlAlcóhol
sec'-Butvl Alcohol
tert-Butvl Alcohol
ButvlCêllosolve
Butiraldehyde
CvClohexane
Dêcane
Diethvl Ketone
Diiso6utvl Ketone
Dimethvlformamide
o-Dioxáne
bodecane
Ethanol (Ethyl Alcohol)
EthvlAcetate
EthúlAmine
Ethúl Benzene
Ethúl Ether
Ethúlene Oxide
Gaéoline 100 Octane
Heotane, Normal
Helane,'Normal
lsooentane
lsobrene
lsobroovl Alcohol
lsobrobÍl Ether
¡på J'et Fuel
Methanol
Methvl Ethvl Ketone (MEK)
Methúl Mefhacrvlate 

'

Naptña (Petroleum Ether)
Octane
Pentane, Normal
Prooanal
ProbvlAcetate
Probúlamine
Probi¡lbenzene
Probú,lene Oxide
Stvidne
Teítradecane
Tetrahvdrofuran
Tetra hi'd rofu rfu ryl Alcohol
Toluene
1.1.1-Trichlorethane
T'rióhloroethylene
Triethvlamine
VinvlAcetate
vinúl Ethvl Ether
o-Xvlene'
o-Xúlene
Xvlénes
REFERENCE NFPA-1994

SU
- - (steady)

- - (flashing)
AC
CP

CC
AL
Pr
En
dE
LA
nL
5,10,...,60
F1

F2

F3

F4

F5

F6

F7

F8

F9

Start-Up Mode
Magnetic Switch Activated

Test Gas Mode
Automatic Calibration
Calibration in Progress

Calibration is ComPlete

Alarm Options Mode

Program Review
Energized Relay OPtion

De-Energized RelaY OPtion

Latching Relay OPtion

Non-Latching RelaY OPtion

Aiarm Set Point OPtion

Failed to Zero during calibration

Failed to complete the calibration

Failed to Span during calibration

Sensor Reference Bead Error

Sensor Active Bead Error

Low Supply Voltage

EEPROM Verification Failure

Negative ZeroDrift.
Calibration check period exceeded

SU This is displayed for about fifty seconds

during start-up and after a Fault condition

has been corrected.

Appears on the display when the magnet

has been properly positioned over the

GMI Logo and when the Test Gas

Mode can be or has been entered.
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Digitat Display Codes (continued)

AC
CP
CC

These codes appear on the display

during the calibration process. For

more information about these

codes, refer to Section 4.3.

These codes are used for select-

ing and viewing the Warn &
Alarm Relay options. For more

information about these codes,

refer to section 4.1.

When a Calibration Fault (Fl, F2, F3) has

occurred and has been corrected, the unit will
automatically revert to the calibration process

and the unit must be re-calibrated. If a Fault
other than a Calibration Fault occurs, after it
is corrected the unit will return to the Start-Up
Mode (SU).

Fautt Codes and their Remedies:

Fl : Failedto Zerc during Calibration

Fautty Sensor - If both Catalytic Beads are

not closely matched. This may happen as a
sensor approaches the end of its useful life or
if the Beads have become corroded.
ACTION - Replace the sensor.

Gas Present - If the magnet was applied with
a high level of gas present, the Model Sl06A
will not be able to obtain a valid ZERO.
ACTION - Ensure the sensor is in clean air.

F2 : Failed to complete the Calibration

This Fault will occur if the unit is placed in
the calibration mode and no gas has been

applied within six minutes. ACTION - Make
sure there is calibration gas present, re-apply
magnet and attempt to calibrate.

F3: Failed to Span during Calibration

Low Gas - If the gas concentration applied to
the unit does not give sufficient response for a

valid SPAN parameter. ACTION - Use the
correct gas concentration, i.e.50Yo LEL'

Bad Sensor - If the sensor response has gone

below an acceptable level. ACTION
Replace the sensor.

AL, Pr
En/dE
LA/nL
5,10,...,60

F1,F2,F3 These codes will appear on the

F4,F5, F6 display if a Fault condition occurs.

F7,F8,F9 For more information about these

codes, refer to Section 4.5.

When the unit is in the normal operating
mode, the display will indicate the presence of
combustible gas in percent of the Lower
Explosive Level (% LEL). The range of
detection is from 0 to 99o/o LEL.

99 (flashing) Over-Range, a gas concentration

exceeding 99%LEL is Present.

4.5 Fault Codes & Their Reme-
dies

The Model S1064 has self-diagnostics
incorporated into the microprocessor's
program. If a Fault is detected, the output
signal will drop to OmA, the Fault relay will
de-energize and a Fault code will be

displayed. The output signal will inform a

remote display module that the Model 51064
is in the Fault Mode. The display will
indicate a Fault code that can be viewed at the

sensor site. There are nine Fault conditions
that are monitored by the microprocessor.
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Fault Codes & Their Remedies (continued)

NOTE: tf tne un¡t ø¡ls to c and an

Fl or an F3 code is displayed, the calibration
gas must be removed, and the sensor must see

clean air for at least five minutes before a

second calibration is initiated.

F4 : Sensor Reference Bead Error

This fault may occur as a result of one of the
following:

o excessive negative drift

o an open sensor reference bead

o the sensor BLACK wire is disconnected

ACTION - Attempt to recalibrate the unit. If
this is unsuccessful make sure that the
BLACK sensor wire is connected to the
terminal block. If these actions do not cure
the fault condition, then replace the sensor.

F5 : Sensor Active Bead Error

This fault occurs if the sensor active bead
becomes open circuited or, if the sensor

WHITE or the sensor RED lead becomes
disconnected. ACTION - Check the WHITE
and RED wires then replace the sensor.

F6 : Low Supply Voltage

This fault occurs if the supply voltage drops
below +I7.5VDC approximately. ACTION -

Ensure that the supply voltage is at least
+20VDC at the Model Sl06A.

Correcting Fault conditions F4 through F9
will initiate the Start-Up Mode.

NOTE: With long supply leads. a

consi¿eraUte vo¡taæ ¿
ttre elect"¡cal res

The maximum cable resistance which the
Model 51064 can tolerate is dependent on the
supply voltage.

A maximum of 20 ohms per conductor (40

ohms loop) at +24YDC minimum, or a

maximum of 10 ohms per conductor (20 ohms
loop) at +20VDC minimum.

F7: EEPROM Verification Failure

This fault occurs during calibration when an

attempt to verify the calibration parameters
just written to the non-volatile memory fails.
ACTION - Place the magnet over the GMI
Logo and the unit will attempt another
EEPROM write and veriff.

F8 : Negative Zero Drift

If the zero baseline of the sensor drifts lÙYo of
fulI scale below zero for more than20 seconds

this fault will occur. ACTION - A routine re-
calibration will be required.

F9 : Calibration Check Period Exceeded

If the Model 51064 is left in the Test Gas
Mode for more than six minutes without a

Test Gas being applied, this fault will occur.
ACTION - Place the magnet over the General
Monitors Logo to return the unit to normal
operation.

NOTE: Anytime a sensor is replaced, the unit
should be disconnected from all alarms, as the
unit may go upscale upon power-up.
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5.0 Appendix
5.L Specifications

5.1.1 System Specifications

Sensor Type:
Diffusion, low temp. catalytic bead

Standard industrial types: Combustible
Gas; Solvent Special; Standard and
High Temperature Versions (See

section 5.3)

Typical Life: 3 years in normal service

Accuracy:
+3%LEL up to 50% LEL, +5%LEL
above 50%LEL and less than 100% LEL

ZeroDrift.:
Less than 5o/o per year

Response Time:
With 100% LEL Methane Applied,
T50 < l0 sec. & T90 < 30 sec.

Readout/Relay Modules (See section 5.4):
DC100 Single Channel Display
DCl l0 Eight Channel Display
DC120 )lP, Dual Channel Display
DCl30 Dual Channel Display
TAI02A Single Channel,02 Series

Fault Conditions Monitored:
Low DC Supply, Sensor Bead Open,
Calib. Out of Range, EEPROM Failure

Warranty:
Two Years

Approvals:
CSA certifedto C22.2 No.152

Cenelec certified (with SST flame
arrestor sensors only)

FMRC Approved.

CE Mark approval against EMC Directive
and Product Safety

5,1.2 Electrical Specifications

Input Power:
24VDC @250 mA nom., lA during SU
20 to 30 VDC range

Output Current: (0-zzme @ 300 ohms mox load)
Fault: 0.0m4
Calibration: 1.5m4 (0mA optional)
Test Gas: 1.5m4 (always)
Relay Options: 1.5m4 (always)
0-100%LEL: 4 to 20mA
Over-range: 20 to 22mA

Electrical Classification :

Class I, Division 1, Groups B, C & D
NEMA 4x rated

Alarm, Warn & Fault Relay Contact Rating:
SPDT - 5A 25OVAC, 5A 3OVDC,
resistive max.

Recommend Three Wire Shielded Cable:

Maximum distance between the Model S1064
and the power source.

AWG
22
20
l8
t6
t4

Fe9!-
750

1 100
1600
2250
4500

Meters
228
335
488
685

1372
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Specifications (c ont inue d)

Electrical Specifications (contínue d.)

For interfacing with 250 ohm input
impedance devices, the following
maximum cable lengths apply, with respect
to the Analog Signal, with the total loop
resistance less than 300 ohms.

AIMG EeeL Meters
22 1600 488
20 2400 730
18 3800 1160
16 5200 1585
t4 9000 2740

NOTE: Good design practices dictate cable
lengths conservatively shorter than the
maximum given values.

5. 1.3 Mechanical Specifications

Weight (approx) 5.5 LB 2.5 kg

Length 6.34 in. 161 mm

Height (w/bolts) 3.40 in. 86 mm

Width at the base 4.10 in. 104 mm

Between mounting hole centers
4.99 in. 127 mm

Between outside edges of mounting flanges
6.00 in. 152 mm

5.1.4 Environmental Specifications

Operating Temperature Range :

Sensor (See section 5.4)
-65oF to 200oF
-55oC to 93oC

High Temperature Sensor (See section
s.4)

-65'F to 400oF
-55oC to 200"C

Electronics (pc board assemblies)
-40oF to 140oF
-400c to 60'c

Storage Temperature Range:
(Smart Sensor Assembly)

-58"F to l58oF
-50oC to 70oC

Humidity Range:
l0 to 95o/o Relative Humidity

(non-condensing)
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Appendix

5.2 . Engineering Documentation

5.2.1 Termination & Outline Drawings

I

BE

ooooo

o

coNNECnoNS I TB3
-1

J

!oNLY.
I

I oo nor APPTY +24vDc

TB2
I
2
3
4
5
6
7
I
g

L STNSIR

[Tf , RILAY CI]NTAC
NDRMALLY ENERGIZED
TBAPOSI-NT, POS4-NE
TBaPDS?-C, P0S5-C
TBEPDS3-NC, PES6-NC
NI]RMALLY DE-ENTRGIZED
TBEPOSI-NC, POS4-NC
TB2PES?-C, P0S5-C
Be P0s 3 - N0, P0s 6

4-P0nA IUT I
Ct]M 2

RELAY RTSTT 3
COM 4

+24VDC 5

TBl

RTD
BLK

VHT

RBV

FNC
FC
rNl
VE
VC
V1
AE
AC

A1

figure 26
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6.15

5,92

3.O7

l- J.OO -r l.5z

þ 1.82

swrTcH

4.33 4.12

SPARE ENTRY
3/4-t4 NPT SPECTAI

2.15

3/4-14
CONDUIT

1.64
NPT

6.00

falI rl

figure 27

J.40 MAX +
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Appendix
5.2.2 T ermination Drawin g

P os it
osit

CE Marked Units

Term in ol B I ock +

An o loÇ (+-Zo nnA) Wh ite
Com mon (-24 Vdc) Block
Power (+2+ Vd c) Red

figure 28

1

2
1

on
on

ÁL -L

EEE

Eaatr

u(

ït{T
TB1

@

T82
@

{J

Efl

ðooÕð

ooo+

Posit ton
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5.3 Ordering Information

5.3.1 Confîguration Codes

06A-tzl-[[I-onl Calibration Signal:
l=l.5mA
2:0.0 mA

(standard)

Reset Switch:
I :No Reset Switch, CSA/FM
2: With Reset Switch, CSA/FM (standard)
3 : No Reset Switch, CSA/Cenelec

Combustible Gas Sensor (see section 5.4):
00 : No Sensor
01 = 10001-1 (standard)
02: 10001-lR
03 =10014-l
04: 10014-lR
05 = 10022-l
06 = 10058-l
07: 10058-lR
08 = 10059-1
09 = 10164-l
10 = 10387-4
1l : 10391-1
12 : Consult the factory for other sensors

Active ehannels:
0 = No Sensor, Electronics Only
I = Sensor lncluded (standard)

(standard)
Relay Type, State:

I = Latching Alarm, Non-Latching Warn, De-Energized
2 = Latching Alarm, Non-Latching Warn, Energized
3 = Latching Alarm, Latching Warn, De-Energized
4 = Latching Alarm, Latching Warn, Energized
5 : Non-Latching Alarm, Non-Latching Wam, De-Energized
6 = Non-Latching Alarm, Non-Latching Warn, Energized
7 : Non-Latching Alarm, Latching Warn, De-Energized
I : Non-Latching Alarm, Latching Warn, Energized
9 = Consult the factory for other relay configurations

The Standard Configuration for the Model
S106Ais: 51064-321-101-021
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Appendix
5.3.2 Spare Parts & Accessories

To order spare parts and/or accessories, please

contact your nearest General Monitors
Representative or General Monitors directly
and give the following information:

a Part Number of Spare Part or Accessory

o Description of Spare Part or Accessory

a Quantity of Spare Part or Accessory

Sensor Housing:

10252

Sensor Accessories

t0460-2

10041

10044-1

Universal Housing

10042-l

Test Gas Applicator

Duct Mounting Plate

Dust Guard Kit - 1 Guard
12 Replaceable Screens

Replaceable Screens,
Box of 12

Splash Guard AssemblY

HzS Guard Filter

Purafil Insert AssemblY

Dust Guard AssemblY

Dust Guard, Sintered

10395-l

50060-1

50061-1

10110-1

1800822
SST

Calibration Equipment:

10221-l Model RC-3, Remote
Calibrator AssemblY

10378-1 RC-3 Interconnection
Assembly

10345-1 RC-3 Position Indicator

10375-1 RC-3 Battery AssemblY

10233-l RC-3 Wind Shield

1400200 3 Liter CAL Chamber
with syringe

1400204 Fan Motor for the 3 liter
Chamber

1400207 Fan Blade for the 3 liter
Chamber

Sensors:

10001-1

10001-1R

100 14-l

10014-lR

Resistant

r0022-l

10058-l

10058-1R

10059-1

10164-1
Alum.

10387-4

10391-1

General Purpose, Alum.,

General Purpose, Alum.,
Poison Resistant

General Purpose, Alum.,
High Temperature

General Purpose, Alum.,
Hi-Temp, Poison

General Purpose, Alum.,
Industrial PTB

General Purpose, SST

General Purpose, SST,
Poison Resistant

General Purpose, SST,
Industrial PTB

Hydrogen Specific,

General Purpose, Alum.,
Super Poison Resistant

General Purpose, SST,
Hi-Temperature

Dummy Sensor10102-l
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Calibration Equipm ent (co ntin ued) z

Dish for the 3 liter Cylinder refills are available for Methane and
Hydrogen only. Replacement cylinders must
be ordered for the other gases.

928-700
Chamber

928-715

1400150-M
Calibrator,

i400150-H
Calibrator,

1400r5O-BD
Calibrator,

1400150-B
Calibrator,

i400150-E
Calibrator,

140015O-PR
Calibrator,

1400155-M

1400155-H

1400155-BD

1400155=B

1400155-E

250 microliter syringe

Portable Purge

Methane @ 50o/o LEL

Portable Purge

Hydrogen @ 50%LEL

Portable Purge

Butadiene @ 50%LEL

Portable Purge

Butane @ 50%LEL

Portable Purge

Ethane @ 50%LEL

Portable Purge

Propane @ 50% LEL

Replacement Cylinder,
Methane @ 50%LEL

Replacement Cylinder,
Hydrogen @ 50%LEL

Replacement Cylinder,
Butadiene @ 50%LEL

Replacement Cylinder,
Butane @ 50o/o LEL

Replacement Cylinder,
Ethane @ 50%LEL

Replacement Cylinder,
Propane @ 50%LEL

922-009
Gauge

1400152-1

1400154

Pressure Regulator

Small Calibration Cup

Large Calibration Cup

Smart Sensor (Sl06A) Replacement Parts:

31265-L Control Board
Electronics

31270-I Converter Board
Electronics

30080-1 Display Board
Electronics

10884-8 Cover Assembly

30051-1 Explosion-Proof SPST
Switch

30060-1 Calibration Magnet

925-5007 Cover Assy O-Ring

Recommended Spare Parts for One (1) Year:

I Extra Calibration Magnet (30060-l)

1400155-PR
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Appendix

5.4 FMRC Approval

Factory Mutual Research Corporation
I 151 Boston-Providence Turnpike
Norwood, Massachusetts 02062

Approval of the transmitter does not include
or imply approval of apparatus to which the
transmitter may be connected and which
process the electronic signal for the eventual
end use. In order to maintain FMRC approved
system, the control instrument, to which the
subject instrument is connected, must be
FMRC approved.

The following sensors have been FMRC
approved for use with the Model Sl06A:

o 10001-1 Aluminum Body General Purpose
Combustible Gas Sensor

. 10058-l Stainless Steel Body General
Purpose Combustible Gas Sensor

The following apparatus have been FMRC
approved (although they have not been
verified as part of a Model S1064 sytem):

o Model DC100 Single Channel Readout
Relay Display Module

o Model DCll0 Eight Channel Readout
Relay Display Module

o Model DC120 Explosion Proof Dual
Channel Readout Relay Display Module

o Model DCl30 Dual Channel Readout
Relay Display Module

Factory Mutual Reseach Corporation has
tested the Model 51064 according to the
criteria listed under the FMRC Approval
Standards for Combustible Gas Detector,
Class Numbers 6310 8{,6320.

FMRC has tested the Model 51064 using the
specifications listed in section 5.1 (of this
instruction manual), permitting an operating
temperature of -40oF to +140oF (-40"C to
+60oC), a general purpose sensor (10001-l or
10058-1) attached to the housing (i.e. not
remoted), calibration performed with a

General Monitors' Portable Purge Calibrator
using 50% LEL gas (Methane, Hydrogen,
Butadiene, Butane, Ethane or Propane) and
the procedure listed in section 4.3 of this
(instruction manual). The conduit containing
wires connected to the relay contacts must be
sealed. If the non-latching relay option has
been selected, from the relay options, the user
must provide alternate means of latching the
relay output.
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lntroduction

Scope of Manual
This instruction manual includes installation, adjust-
ment, maintenance, and parts ordering information for
2680 Series liquid level controllers and Type 268T dis-
placer-type sensors.

Only personnel qualified through training or experience
should install, operate and maintain this controller. lf
there are any questions regarding the instructions in
this manual, contact your Fisher Controls sales office
or sales representative before proceeding.

Description
These rugged 2680 Series liquid level controllers use
a Type 268T displacer type sensor (see figure 1) to
detect liquid level or the intedace of two liquids of dif-
ferent specific gravities.

....8

....9
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....9

.. . 11
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SPAN LEVER
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Figure 5. Proportional Band Adjustments
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Preliminary Ghecks
1. Check the supply pressure gauge (key 10) to be
certain that the supply pressure is at the desired val-
ue. Adjust the supply pressure as required.

2. Adjust the displacer rod to the horizontal position
with the spring adjustment (key a).

3. Bounce the end of the displacer rod (key 3, figure
7) up and down to check that the sensor is operating
freely.

4. Place the span adjuster (key 9) at the desired posi-
tion (see figure 5).

5. Check figures 3 and 4 for correct control action and
controlmode.

6. Adjust the relay adjustment screw (key 51, Type
2680) or the valve assembly (key 53, Type 26804) so
that the gap between the span levers (see figure 5) is
equal when lever A is contacting the displacer rod.

Type 2680 Direct-Acting Throttling
Controllers
1. Make certain the Preliminary Checks procedure at
the start of this section has been completed.

2. Lower the liquid level so that it is below the bottom
of the displacer or at the lowest desired operating
point on the displacer. For interface applications, com-
pletely cover the displacer with the lighter fluid. The
heavier fluid should be below the bottom of the dis-
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2680-268T Series
placer or at the lowest desired operating point on the
displacer.

3. Adjust the spring adjustment (key a) untilthe output
pressure is 1 to 2 psig for a 3 to 15 psig output range,
or 2 to 4 psig for a 6 to 30 psig output range.

Type 2680 Reverse-Acting Throttling
Controllers
1. Make certain the Preliminary Checks procedure at
the start of this section has been completed.

2. Lower the liquid level so that it is below the bottom
of the displacer or at the lowest desired operating
point on the displacer. For interface applications, com-
pletely cover the displacer with the lighter fluid. The
heavier fluid should be below the bottom of the dis-
placer or at the lowest desired operating point on the
displacer.

3. Adjust the spring adjustment (key a) until the output
is 16 to 1 7 psig for a 3 to 15 psig output range, or 31
to 34 psig for a 6 to 30 psig output range.

Type 2680 Direct-Acting On-Off and
Type 26804 Direct-Acting Snap Acting
Gontrollers
1, Make certain the Preliminary Checks procedure at
the start of this section has been completed.

2. Lower the liquid level so that it is below the bottom
of the displacer or at the lowest desired operating
point on the displacer. For interface applications, com-
pletely cover the displacer with the lighter fluid. The
heavier fluid should be below the bottom of the dis-
placer or at the lowest desired operating point on the
displacer.

3. Adjust the spring adjustment (key a) until the output
pressure is at full supply pressure.

4. Readjust the spring adjustment (key a) until the
output pressure goes to zero psig.

Type 2680 Reverse-Acting On-Off and
Type 2680A Reverse-Act¡ng Snap Acting
Controllers
1. Make certain the Preliminary Checks procedure at
the start of this section has been completed.

2. Lower the liquid level so that it is below the bottom
of the displacer or at the lowest desired operating
point on the displacer. For interface applications, com-
pletely cover the displacer with the lighter fluid. The
heavier fluid should be below the bottom of the dis-
placer or at the lowest desired operating point on the
displacer.

3. Adjust the spring adjustment (key a) until the output
pressure goes to zero psig.

4. Readjust the spring adjustment (key a) until the
output pressure goes to full supply pressure.

Principle of Operation
The operation of the Type 2680 and 2680A controllers
in combination with the Type 268T sensor is based on
Archimedes Principle, which states that a body im-
mersed in a liquid will be buoyed up by a force equal
to the weight of the liquid displaced. The buoyant force
and resultant movement of the displacer in the liquid is
transmitted to the controller which delivers a pneumat-
ic signal to a controlvalve.

Figure 6 shows a simple schematic of the controller
and sensor. ln its normal position, the counterclock-
wise moment due to the weight of the displacer about
pivot point O is balanced by the clockwise zero spring
moment and the counterclockwise relay zero force
moment applied through lever A to the displacer rod.
The weight of the displacer decreases when the liquid
level increases and the subsequent buoyant force in-
creases causing a force imbalance between the zero
spring, relay, and displacer forces. This force imbal-
ance is transmitted to the relay by levers A and B. The
relay compensates for the force imbalance by convert-
ing it to a pressure output to a control valve and bring-
ing the forces back into equilibrium.

For throttling control, the relay pressure output will be
proportional to the buoyant force. For on-off control,
the relay pressure output will be either zero or equal to
the supply pressure over the range of liquid level
change. The liquid level change required to fully oper-
ate the relay is adjusted by sliding the proportional
band adjustment along lever A to vary the lever ratio
between levers A and B.

With reverse-acting proportional control, the principle
of operation remains the same as that for direct action;
however, the controller delivers an increasing pneu-
matic signal to the control valve when the liquid level
falls.

Operation of the Type 2680E is similar, except rising
or falling levels opens or closes the electrical switch.

Maintenance
Parts are subject to normalwear and must be in-
spected periodically and replaced as necessary. The
frequency of parts inspection and replacement de-
pends upon the severity of service conditions. When
inspection or repairs are required, disassemble only
those parts necessary to accomplish the task.

I
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DISPLACER ROD
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BAND ADJUSTMENT
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DISPLACER

LEVER B

LEVER A

Figure 6. Operational Schematic
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Due to the care Fisher Controls takes in meeting all
manufacturing requirements (heat treating, dimension-
altolerances, etc.), use only replacement parts
manufactured by Fisher.

To avoid personal iniury or property
damage caused by the release of pres-
sure or process fluid, observe the fol'
lowing before starting maintenance:

o Provide some temporary means of
control for the process before taking the
controller out of service.

r Provide a means of containing the
process fluid before removing any mea-
surement devices from the process.

o Vent any trapped process pressure.

o Shut off electrical power to Type
2680E.

Removing the Controller From the Sensor
Observe the warning given at the start of the Mainte-
nance section.

1. Disconnect the supply and output pressure lines.

2. Slide the hook end of the zero spring (key 5, figure
8) over and off the controller end of the displacer rod
(key 3, figure 7).

3. Remove the four controller mounting screws (key
11, figure 8), and pull the controller straight away from
the sensor.

Replacing the Sensor O-R¡ngs
Observe the warning given at the start of the Mainte-
nance section. Refer to figure 7 for key number loca-
tions unless otherwise indicated.

Disassembly
1. Remove the controller from the sensor by following
the procedure outlined in the previous section.

2. Remove the sensor from the tank.

3. Unscrew the hex nut (key 6) and removing the
spacer (key 5) and spring (key 7). After removing the
spring, replace the spacer (key 5) and hex nut (key 6)
on the displacer rod.

From the displacer end, pull the displacer rod away
from the sensor connection (key a) to pull the pivot
base (key 12) loose from the sensor connection. Re-
move the hex nut (key 6) to permit removing the dis-
placer rod, pivot base, pivot body, and spacer from the
sensor connection.

4. Slide the pivot base (key 12), retaining ring (key
15), anti-extrusion ring (key 14), and O-ring (key 13)

off the displacer rod. Remove the O-ring (key 16) and
backup ring (key 17) from the pivot base.

I
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Figure 7. Type 268T Sensor
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Assembly

lmproper assembly of the O-rings, anti-
extrus¡on ring, and backup ring could
result in O-ring extrusion and permit
leakage of process fluids. To avoid per-
sonal injury or property damage from
leaking process fluid, be sure the O-
rings, anti-extrusion ring and backup
ring are assembled in the order shown
in figure 7.

1 . Place the pivot body (key 11) on the displacer rod
(key 3) so that it is positioned as shown in figure 7.

2. Slide the O ring (key 13), anti-extrusion ring (key
14) and retaining ring (key 15) onto the displacer rod
assembly (key 3). Be sure the O-ring, anti-extrusion
ring, and retaining ring are in the order shown in figure
7. Slide the pivot base onto the displacer rod so that
the points of the pivot body (key 11) will engage the
slots in the pivot base (key 12).

3. lnstallthe O-ring (key 16) and backup ring (key 17)
into the groove on the pivot base (key 12). Be sure the
backup ring is on the downstream pressure side of the
O-ring as shown in figure 7.

4. lnsert the displacer rod (key 3) into the vessel side
of the sensor connection (key a).

5. The pivot base must seal in the slots cast in the
sensor connection. These slots will be horizontal when
the sensor connection (key a) is oriented as shown in
figure 2.

6. To reduce the possibility of nicking the O-ring (key
16) on the pivot base, keep the displacer rod centered
in the sensor connection as much as possible while
pushing the pivot base into the sensor connection. Be
sure the pivot base seats in the slots cast in the sen-
sor connection.

7. Slide the spring (key 7) and spacer (key 5) onto the
displacer rod and secure with the hex nut (key 6). Ful-
ly tighten the hex nut (key 6).

8. View the sensor connection from the vessel side.
Ensure that the pivot body arms remain aligned with
the pivot base arms (the two pivot body points are
seated in the pivot base slots).

9. lnstall the sensor on the tank.

Replacing the Controller Relay
Observe the warning given at the start of the Mainte-
nance section. Refer to figure I for key number loca-
tions unless otherwise indicated.

1. Disconnect the supply and output pressure lines.

2. Remove the two relay mounting screws (key 34),
and pull the relay away from the controller base (key
1).

3. lnstallthe new relay using two relay mounting
screws (key 3a). Make certain that the relay mounting
O-rihgs (keys 45 and 46, not shown) are completely in
their morunting bosses before installing the relay. Make
certain span lever B (see figure 5) is in line with and
pushing in on the end of either the relay adjustment
screw (key 51, Type 2680) or the pilot valve plug of
the valve assembly (key 53, Type 26804).

Replacing the Gontroller Supply Filter
Observe the warning given at the start of theMainte-
nance section. Refer to figure I for key number loca-
tions unless otherwise indicated.

1. Disconnect the supply and output pressure lines.

2. Loosen the filter cap screws (key 15), and rotate
the filter cap (key 14) to the side to uncover the supply
filter (key 16).

3. Remove the old filter (key 16), and remove any de-
bris from the filter boss.

4. lnstall a new supply filter. Reinstall the filter cap
(key 14), and tighten the filter cap screws (key 15).

Removing Switch from Type 2680E
Observe the warning given at the start of the Mainte-
nance section. Refer to figure 9 for key number loca-
tions unless otherwise indicated.

1. Disconnect conduit and wires from the controller.

2. On the back of the controller (outside the switch,
key 62) is a set screw. This set screw retains the
spacer (key 6a). Loosen the set screw.

3. Open the controller, and remove the spacer (key
64).

4. Push the switch down into the housing far enough
to remove two C-rings (key 63).

5. Pull the switch out through the top of the controller

6. Reverse the steps to install a new switch.

Parts Ordering
When corresponding with the Fisher Controls sales
office or sales representative about this equipment,
always mention the serial number of the controller.
The serial number can be found on the nameplate
(key 56, figure 8). When ordering replacement pans,
also specify the complete 11-character part number of
each part required as found in the following parts list.

11



2680-268T Series
Key Descr¡ption

Filter (Type 2ti80/26804)
O-Ring, nitrile (Type 2680/26804)
Machine Screw, stainless steel (2 req'd)
Sensor Gasket, composition

Part Number Key Descr¡pt¡on

16*
17.
18
19.

1 1 82307 X01 2
1441968 X012
s908124 X012
128,2933X012

4282895XO12

1 Rl922 05032
1R1922XOO22
1V5521 06992
1146502 X012

1282905 X012

128,2921 XO12

't0A3804 X012

1048217 XO42
lncl in Parts Kits
lncl in Parls Kits
lncl in Parts K¡ts

1P426928982

010783 43062
144117 X0012

2085075 X012
2085076 X012
1388088 X012
2388089 X012
1388090 X012

1388091 X012
1 388326 X01 2
1 646935 X022
1646711 X022

1 U8790 06562
14767535072
T13078 T0012

Sensor

Part Number

1282936 X032
1282956 X032

1282958 X032
1282959 X032
143421 XOO42
14850 1 8 X012

3484962 X0t2
348501 I X01 2

128,2945X012
144117 X0022
128,2931 XO12
1388749 X012

143682 28982
2484960 X012
2484967 XO12

1182308X022
1 1 82308 X032
1484964 X012
1484965 X012

1 04371 6 X062
10A3716XO22

22-
23

59. FilterGasket,neoprene(Type2680/2680A) 1C898603012
60 Cap Screw, stainless steel (2 req'd)

Type2680/26804 1C3988X0022
61 Sealant Zinc-plate No. 770 (not furnished with controller

(Type 2680/26804)

The following part numbers are for the Type 2680E only.

Displacer
1-78x12-inches
PVC
s31603 (3161 SSr)

2-3l4x8-inches
PVC
s31603

Hex Nut, 531600 (verlical displacer only)
Displacer Rod, 517400 (17-4PH SST)
Sensor Connection
2-inch NPT Connection
2-inch slip-on Connection

Spacer, 530400 (304 SST)
Hex Nut, S31 600
Conical Spring, 531600
Universal Joint, S31600 (vert displ only)

Nameplate
Drive Screw, stainless steel
Pivot Body, CBTCU-1 (17-4PH SST)
Pivot Base, CFBM (316 SST)

O-Ring,
Highly Saturated Nilrile
Fluoroelastomer

Anti-Extrusion Ring, PTFE
Retaining Ring, 530400 (304 SST)
O-Ring

Highly Saturated Nitrile
Fluoroelastomer

20
21

Cover, marine grade aluminum
Cover Lens, plexiglass (2 req'd)
Type 2680/26804
Type 2680E

Gasket, neoprene (2 req'd)
Retain¡ng Ring, steel (2 req'd)

24- Cover Gasket, nitr¡le
34 Relay Mounting Screw, stainless steel

(2 req'd) (Type 2680/26804)
45- Relay Mounting O-Ring, nitrile (not shown)

Type 2680/26804
46- Relay Mounting O-Ring, nitr¡le (not shown)

Type 2680/26804
51 Relay Ad¡ustment Screw
53 Valve Assembly
54 Valve Assembly O-Ring

Self-Tapping Screw, stainless steel (2 req'd)
Nameplate
Screen, stainless steel
Hex Nut, stainless steel

62" Sw¡tch, stainless steel
SPDT
DPDT

63 Split Ring, steel/zn pl (2 req'd)
64 Spacer, 531600
65 Self ïap Screw, sta¡nless steel

66 Label, alum
67- O-Ring, n¡trile
68 Machine Screw, stainless steel
69 Square Nut, sta¡nless steel

Backup Ring
N¡trile 1484940 X0 12

Fluoroelastomer 1 485017 X012
Flange Assembly, steel (includes flange and 2-inch
slip-on sensor connection, key 4)
W2x2 Flange
Class 150 RF 34850 1 3 X0l2
Class 300 RF 3485013X022
Class 600 RF 3485013 X032
Class600 RTJ 3485013X042
Class 1500 RF 3485013X052
Class 1500 RTJ 3485013X062

W4x2 Flange
Class 150 RF 3485013X072
Class 300 RF 3485013 X082
Class 600 RF 3485013 X092
lìlaec Aflô FIT- l â¿R,Ãô1q Yl fìt

Class 900 RF 3485013 X112
Class 900 RTJ 3485013 X122
Class 1500 RF 3485013X132
Class 1500 RTJ 3485013X142

Lubricant, Lubriplate Mag-1 (not furnished with sensor)

Extension, S31600 12B2953XO22

2
3
4

5
6
7
I

55
56
57
58

I
10
11

12

't4"
15.
16.

13'

17.

18

70.
71

73

O-Ring, nitrile
Pine Pluo S3160fì l) rco't1\

Lubricant

19

20

'Rscommended sparê part

For information, contact Fisher Controls:
Marshalltown, lowa 50158 USA
Cernay 68700 France
Sao Paulo 05424Brazil
Singapore 0512

FIS}IER'
Pr¡nted ¡n U.s.A. øb*ffi- {} recycted oap., FISHER'R0$Eill0Uffi " tllanaging IlrG Process Bettar
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2680-268T Series
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Parts Kits
Key Doscrlptlon

Controller
Repair kits include relay assembly and
O-rings (keys 34, 45, and 46 relay mounting screw
and O-rings)
Type 2680

Low temperature
High t€mperature

Type 26804
Low temperature
High temperature

Figure 9. Type 26808 Liquid Level Controller

Key Description

Part Number

sEcTt0il

Flanged Bearing, nylon (2 req'd)
Span Adiustor, stainless steel
Pressure Gauge (2 req'd) (Type 2680/26804)
Mounting Søew, stainless steel (4 req'd)

Case Cover Screw, stainless steel
O-Hing, nitrile
Filter Cap, re¡nforced plexiglass
Cap Screw, stainless steel (2 req'd)

2 Zero Spring Seat, S31600 (316 SST)
3 Zero Adjustment Bolt, stainless steel
4 Spring Adlustment, S31600

5 Zerc Spring, (17-7PH SST)
Type 2680/26804 (25 lb. spring)
Type 26804 (5 lb. spring)
Type 2680E (5 lb. spring)

6 Span Lever Assembly, sta¡nless steel
(2 req'd for Type 2680 & 2680A) (1 req'd
for Type 2680E)

6A Span Lever Assembly, sta¡nless sleel
Type 2680E

7 Shoulder Screw, stainless steel (2 req'd)

A-A

R266OXRLY12
328,2951X022

R266OXRLY22
328,2951X042

Part Number

2282904XO12
128,2907 XO12
2282896X012

1282893XO12
128,2957 X012
1282957 XO12

128,2897 X012

2288033 X012
1282900 X012

1282901 X012
22B.2902X012
't 1 84036 X022
1282903 X012

't841080 X012
1 D1 346 06992
2282898XO12
1646711 XO22

Sensor
Repair kit includes keys 1 3, I 4, 15, 1 6,

and 17 (highly saturated nitrile O-rings, retaining ring,
anti-extrusion ring, and nitrile backup ring) R268TX00012

Parts List
Controller
1 Controller Base, marine grade aluminum

Type2680/2680{ 42B.2894XO12
Type 2680E 3388086 X012

I
I

10-
11

12
13'
14
15

13



Section 2000
Bulletin 2255

lssued 5/87
Replaces 4/86

TECHNICAL DATA valves for tubular glass gages

SET¡ES N7 ÍSTRAIGHT PATTERNI

Pressures to 5fl) ps¡ @ + 100F (3400 kPa @ +38C)
Temperature range - 20Fto + SOOF ( - 29Cto + 260C)

ù

STAN DARD / OPTIONAL FEATURES

LC- toa/ ttoI

STRAIGHT PATTERN

INTEGRAL BONNEl

'.,,,,,- GAGECONNECTION
Stuffing Box !rr" Glass Dla.

%'Glass Oi8.

VESSEL CONNECTION

Solid Shank trr" NPTM

"., 
NPTM

Sock€tweld 'h" Male
r/." Male

Flanged
DRAIN CONNECTION

rr.'NPTF

BALL CHÊCK SHUIOFF

Deslgn lealures
The N7 series includes models
N7A and N7B with these design
features -. Straight pattern
. lntegral bonnet
¡ Stuffing box gage conneclion
r Rigid vessel connection
r Ball check shutoff
. lntegral drain cock

Combinations of optional fea'
lures and materials are avail-
able. Each combination is des-
ignated by a model number as
shown in lhe table of Fealures.

Optional malerials can be spec-
ified lor lhe valve body and trim.
(frim consists ol the stem, stem
packing retainer, glass packing
gland and ball check.) Standard
and optional materials are avail-
able for service as described by
AlSl or ASTM Specifications.

Pressure lemporaluro ranges

The pressure/t€mperature
ranges in the following table
are subject to the limilations of
the tubular glass.

ASME Boller Code

Series N7 valve sets that are ac-
ceptable for ASME Boiler Code
are available as an option. These
valve sets have vertical rising ball
check in lower valve, horizontal
ballin uppervalve and ball inspec-
tion plug.

Horlzonlal Lowor and Upper (lion, SIS Valves)
Vertical LoworrHorizonlal Uppor (Bronze Valves)
Vert¡cal Lower/Hor¡zonlal Upper

(Acceptable lor ASME Service)
Omitted lor ASME Sewice)

BALL INSPECTION PLUG (Required for ASME Service)

Furnished
Omltted

SEAT -
HANDWHEEL dSTANDARD PITCH THREAO

(lron, SlS Valves)

HANDwHEEt wlOUlCK CIOSING THREAD
(Bronzo Yalves)

INTEGRAL DRAIN COCK

POLISHED BODY valves)

GUARD RODS (4 valve
t¡,",, (4.8 mm) Dia.

r' *-ii

X

DIMENSIONS

Ail
models

?
(5.1) (1.9)

Dimensions
To obtain length of glass tubing
needed to make up gage set for
given vessel center-to-center
dimension -Glass Tubing Longth =

(å3ìì31.,".""",") - oimension

\oimension /

To obtain length of guard rods for
given valve center-to-center
dimension -Guârd Flod Lsnglh =

(åã"iå.,".""","\ - o¡mens¡on

\D¡mens¡on f

PRESSURE/TEM PERATURE RANGES

N7A
Bronze fi400) n300)

165
fi100) ß00)

190200200 125125
(900)

XX

X
X

X

X

x
X

-;ìll
¡Ãr¡:

X

XX

N7B
Bronze

400
(2800)

385
(2700)

335
(2300)

250
(1700)

400 250
fi700)

N7A 185 185
(1300)

'170
(1200)

165
(1100)

165
(1100)

160
(1100)

165
(1100)lron

N7B
lron (3400)

490 490 445
(3100)

435.
(3000)

425
(2900)

415
(2e00)

415
(2e00)

N7A, N7B 5OO

sTL, STS t3500,1 ß50q (3500)
500500s00500500 500

(3500)
500

(3500) (3500, ß500)

Pressuro/t€mperalure rangos in abovo lable 5uÞiecl to l¡m¡lations of lubular glass'

@ 1987 Penberthy. All r¡ghts reserved 320 Locust St., Prophetstown, lL 61277 USA
r TEL: (815) 537-2311 FAX: (815) 537'5764Printed ¡n U.S.A. PENBERTHY, INC



TECHNICAL DATA direct reading flat glass liquid level gage

ModEI RL IREFLEX.L SERIESI

LG- tôÒlrrÒ/ tâo/rfu

+ 38C)
+ 31 6C)

Section 2000
Bulletin 22'10

lssued 5/87
Replaces 4/86

ApproYcd
¡lod.l¡ Av!llabl.

5'1. 13.3
6' l" 1 5.9
7'1" 18.4

B'/. 21 .0
9'/a 23.8

105/s 27.0
11'1. 29.8
13'/e 34.0
1A',t 

"
16'/¡ 41 .9
183/o 47.6
21'1. 54.0
23'lz 59.7
2631o 67.9
2B'1. 71.8

31'/s 81.O

35'/o 89.5
40'/" 1.9

4231^ 107.6

47 119.4
53'/, 1 I
56'/, 143.5

58V. 149.2
66'/" t69.9
7011^ 179.4

80'/. 203.8
8431, 215.3

7

98'/. 251 .1

107 271.8
113 7.0

1201t" 305.8
127'tø 322.9

133'¡. 339.7
141't, 358.8

Pressures to 2400 psi @ + 100F (16500 kPa @
Temperature range - 20F to + 600F (- 29C to

Pressure/temperature ranges

Complete pressure and tem-
perature ranges are given in the
following chart. The maximum
operating pressure and temper-
ature ord¡narily determine the
largesl glass size that can be
used.

DIMENS¡ONS

Ssc.

Oualily conslruclion
All materials conform to AlSl or
ASTM Specifications.
. Liquid chamber - one piece

steel regardless of number
of gage sections - optional
malerials available.

. Cover - encloses glass to
reduce slress and resist glass
breakage

. Bolts and nuls - alloy steel
for high temperature service

o Glass - tempered borosili-
cate glass is standard for
high strength and resistance
to thermal shock and erosion

o Gasket and cushion - die
cut f rom quality material pro-
viding resiliency and long life

Vislble and overall
gage lengths

Model RL gages are available in
single through 10 section units
and visible lengths from 33/,
inches (9.5 crnl to 139!/. inches
(355.0 cn). The visible and over-
all gage lengths for each com-
bination of gage sections and
glass size are given in the fol-
lowing table.

PRESSURE/TEMPERATURE

Temperaturc C
50 too 150 250 300

'1r..

ttt
CL

<'r6,ooo

<t 5,000

<t 4,000

<t3,000

<t 2,000

<t t,ooo

to,ooo

9,OOO

aq.*
ID

¡
at,
t4
q¡

q.

STAN DARD / OPTIONAL FEATU RES

END CONNECTIONS
Threaded '/¿" NPTF

3/o" NPTF
Socketweld 'lz" (12.7 m Female

Female1m
Flan

SIDE OR BACK CONNECTIONS
Threaded '/z" NPTF

V." NPÏF
Socketweld 'lz" (12.7 mm) Female

Female

o

fr r,eoo
o
o-

1.600

t-\

1,200
200 300 400 PENBERTHY, INC.

320 Locust St., Prophetslown, lL 61277 USA
IEL: (815) 537-2311 FAX: (815) 537-5764

139'/. 355.0

132't, 335.9

125u1" 319.1

1 18'/¡ 301 .9

.i 
1 1'/,

69'/" 175.6

45'lz 115.6

2631, 67,

25'lo 64.1
22 55.9
193/o 50.2
17'1, 43.8
15 38.1

11' lo 30.2

9'/¡ 23.2

63/. 17.1

3 5r/. 14.6

33i o 9.5

X

X
X

X

X

X
X

X
X

100
Temperalure F

500 600

Flan ed
1m
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TECHNICAL DATA valves for flat glass gages

SET|ES 3OO IOFFSET PATT

L&- tÒt! rn{$ù/tftÒ

'/," NPTF
V¡" NPTF

Section 2000
Bulletin 2231

lssued 5/87
Replaces 4/86

1500 lb. ASA rating - Pressures to 4000 psi @ + t00F (27600 kpa @ + ggà)
Three temperature ranges from - 300F to + 750F ( - l84C to + Sggc)

STAN DARD / OPTIONAL FEATURES

OFFSEÎ PATTERN
INIEGRAt BONNET

CONNECTION
Union '/¡" NPTF

'/¡" NPTM
V." NPTF
T." NPTM

Rig¡d
320J

Deslgn lealures
The 300 series includes models
320J and 330J wilh these stan.
dard features -
o Offsel pattern
r lntegral bonnet
. Gage connection

Model 320J - Union
Model330J - Rigid

¡ Union vessel connection
r Ball check shutoff
r lntegral seat

A variety of optional features
are available when specif ied.

Optional materials can be spec-
if ied for the valve body and trim.
(Irim consists of the stem, stem
packing retainer, and ball check.)
Standard and optional materials
conform to AlSl or ASTM
Specif ications.

ASME Boiler Code

Series 300 valve sets lhat are ac.
ceptable for ASME Boiler Code
are available as an option.

Model 320J valve sets with this
option can be supplied either
with ball check shutoffs or wilh
them omitted, as specif ied. Valve
sets with ball checks have a
vertical rising ball in the lower
valve and a horizontal ball in
the upper valve.

Model 330J valve sels with the
ASME Boiler Code option have
the ball check shutoffs omitted.

Dlmensions

To obtain maximum gage length
permissible for given vessel
cenler-lo-center dimension -

Maximum Gage Lenglh =

Socketweld

Flan
Spher¡cal Union

VESSEL CONNECTION
Union

r/¿" Female
'/¡" Male
r/." Male
r/." Female

'/'" NPTF
'/¿" NPTM
'/." NPTM

'/r" NPTF
'/," NPTM
'/." NPTM
1" NpTM (Non-Floating)

(Ëili"JJ,::""'") - f ',1"'")
To determine overall lenglh of
nipples needed to make up a
gage set for fixed vessel cenler.
lo.cenler dimension -

Combined Nipple Length =

/X:';,"",.,".""",.)-/c"n" . Dimension\

\oir"ns¡on /\Length Y I
Overall nipple length can be di-
vided between nipples to suit the
application. Minimum length re-
quired lor each nipple is: lVe" for
7¿" NPT nipple; lrle".for 7¿" NpT
nipple.

Penberthy Floating Shank union
vessel connection permits valve
cenler.lo.center dimension to
vary 318" (9.5 mm) total from
actual vessel cenler.to.center
dimension.

DIMENS!ONS

'Solid Shank '/¡, NPÏM
¡/." NPTM
1" NPTM

Socketweld '/¡" Male
Y¡" MAIE
1" Male

SphericalUnion'/"'NPTF
'/¡" NPTM
V." NPTM

VENT/DRAIN CONNECTION

',,,,NPTF
V." NPTF li,.,I.,l , [,x*,1 " I

BALL CHECK SHUTOFF
Horlzonlal Lower and Upper Valves
Verlical Lower/Hor¡zontal Upper Valve

(Acceptable for ASME Serv¡ce)
Omitted (Acceplable for ASME Service)
Vacuum - Horizontal Upper and Lower

SEAT _
HANDWHEEL w,STANDARD PITCH THREADS
HANDWHEEL w/QUICK CLOSTNG THREAD
LEVER W/QUICK CLOSING THREAD /. TU

'BALL CHECKS ARE NOT AVAILABLE WITH SOLID SHANK VESSEL.
O¡mens¡onX D¡m€nsionY.ì
lnch€s /ða, inchêe /òrr, ì:

q20J 6.1/8 (15.6) 3-7/8 (9.8)

330J 2-7t8 (7,3) s/8 (1.6)

PRESSURE / TEMPERATURE RANG ES

Forged Stoêl

MôdèI

lo.:
t3{¡0F +55OF - +750F

4000 4000 3900 3815 3730 3525 3355 2620

x
xx

X
X
X

XX

X

X

X
X
X

X

X
X
X

X
X
x

X
X
X

XX

X
X
x

X
X
X

X
X
X

X
X
X

X
X

X
x

X
X

X
X

XX

XX

xX

lxral

,..rf
x ,'., Lr

::!

X
X

X

X
X

7600) (2 (23
3'r. Nkl Sleêl 4000

(27600)
4000

(27600t
4000

(27600)
381 5

(26300)
3730

(25700)
3525

(21300)
3355

(23100)
2620

(18100)(26900)
4000

(27600)
4000

(27600)
4000

(27600)
4000

(27600)
3900

(26900)
381 5

(26300)
3730

(25700)
3525

(24300)
3355

(2s100)
2755

(19000)
Slainless Sleel

PENBERTHY 320 Locust St., Proph€tstown, lL 61 277 USA
TEL: (8f5) 537-231 1 FAX: (8.l5) 537-5764



NOTES:

AREA. UNIT# 152

P- O. NUMBER

45

46

47

LCE-9LCE-27l\ilODEL NO.

KENCOKENCOIVANTJFACTI.JRER

Jb

Oaz

Pge

Tgg

tqo
oql
N42
s¿g

44

ACTION OF CONTACTS

CONTACT RATING

CoNT:NUM lco¡rr' ron¡¡
GAGE GLASS MOOEL NO.

GAGE GLASS CONNECTIONS

AIRSFT lsupprv c¡cg

s

E

R

29

30

34c
coC

1616
c

TEMP. MAX. lreup. ruonu.

kPalo'kPa(q)kPalo)kPaoATM kPalo)kPalolATM. kPalolkPaoPRES- MAX- IPNTS. ruOR¡¡NT

sP. cR UPPER lSp. On. rOWen

LUBE OILLUBE OILLOWER LIQUID

UPPFR LIOI.JID

20

21

24

25

26

27

28

X

M

T

R

INSTRUMENT GASINSTRUMENT GASELEC. POWER OR AIR SUPPLY

CLASS 1 DIV. 11. XPCLASS l. DlV. il. XPENCLOSURE CLASS

LOCALI OCALMOIINTING

CONTACT CI OSFCONTACTS CLOSEOUTPUT ACTION: LEVEL R¡SE

DIFFERENTIAL

CONTROI MODES

OUTPUT

LIOUID LEVEL CONTROLLERLIQUID LEVEL CONTROLLERFUNCTION

D '13

14

15

16

'17

18

19

F

L

DISPLACER SPRING/TUBE MTL

MFR. STANDARDMFR STANDARDDISP OR FI OAT MATERIAL

mmmmmmmmDISPLACER EXTENSION

mmmmmmmmINSERTION DEPTH

mmmmMFR. STANDARD mmMFR. STANDARD mmDIMENSIONS

CAGE

4

B5
o

D6

l7
c

A6
ug
E ro

11 COOLING EXTENSION

ORIFNTATION

ROTATABLE HEAD

ryPE

CASE MOUNTING (RH. LH, TOP)

TYPE

mmmmmmmmcoNN stzÊ lroc. rowpn
ryPE

mmmmmmmmcoNN. srzE lloc. uppeR

RATING

BODY OR CAGE MATERIAL

LINE NO. / VESSEL NO

1

2

3

COMPRESSOR LUBE OILENGINE LUBE OILSERVICE

I t/t c/LsL-270r t/t c/l sl -262ÏAG NO.

CUSTOMER

PLANT

SERVICE

PROPAK

'1380 HP STOCK COMPRESSOR

LEVEL SWTCHES APPR.CHKDBY

REO.

DATEFOR PURCHASE01t27tooTK0

JOB # 99420REVISIONDATEBYNO

FtLE 14.11.1SPEC NO

LEVEL INSTRUMENTS

I DISPLACER OR FLOAT )

PROPAK SYSTEMS LTD

POSTAL BAG#2- AIRDRIE- ALBERTA. CANADAT4B2C3

SHEET OF

ISA FORM SM2O.26 MLEVEL-INS.XLT



tiy'-c y'sraea/zzo
HENCOENCN€ERNC
p.o. Box +zoi+za. TULSA, oK7414T - PHoNE (918) 6694406 - TELEFAX (918) 6634480. http://www.kenco-eng.com

Nots For fire safc oil level controllers {LCF-FS} sçcadd¡tion¡l í¡struclions in *niswor*¡heet carrer{ng imtall¡6on of fi¡"e safc

valvcs.

ELECTRTÇAL,RAIT¡.{GS : tSAtvIP, nsnffilßovilc
0sAMP,t25VDC
0¿5ÀÑ{P,25{)VDC
llSrrP, 125 YDC
%frP,a5AVAC

L Sw,rrcH AIUUSTMENTS rO.R L9WLE\4L S$[I(E Cg"NFISI'RAIT0,NS:,SnE flGURF I

o RemovetheconddsttftI
r I¡oscnnutsAandB
c Tum srrew C cloclwisc to lower the trip point

o Turn scrctr counlercloct<wtse to raise the fip poflnt

o After rdiustucnt is complcte' tighiten nuts A and B ¡nd rc'ett¡ch the lid

i FigTrgl

SinglePole
IloubleThrow

331&Eigh/Low
Single Pole
Double Ïhrow

33s&I-.orvll,orv
SinglePole llouble
T[row

Double Pole
Iloublelhrcw

fisure,?

LCF-3318 trG. E LEVEL SìilTr.CE ADJUSIIIENT: S-EE EIGURE 2

NOTE: To adjust the h¡gh level trip point on the LCE 331& the cover plaÛe and tüe
Float must be removed lþom the controller. This may require connections from the oil
supply tankand electrical conduit to be disconnected temporarily.
¡ Adjust oil level to the desired THIGH'level
o Remove the 4 cover plate bolß and raise tüe cover plaúe to exposc the float and

switch actuating mechanism"
I¿osen lock nut on push rod et location D.

, To raise the hígh levet trip point, thread adjustment scrcw E into the actu¡tor F.
o To lower the hþh level tríp pofot, thread adjustment screrw E out of the actuator

x'.
o ffis¡ high level trip point fu adjusted, tþhten lock nut D on thc adiustment screw

E against the acúuator F. Replace cover and check operation ofunít



LCE.I{4 4IG[I LEVE.L OR.IÆW I,EVEL SWITCIT AD.IUSTMENT INSTRUCIIONS:

¡ Remove the (4) botts on the cover plate and renrove the cover plato assembly from thc
controller

o f,'or low lcvel, loosen thc nut on screw *B'
i Tura screw *B' clockwise to lower the trip point or countercloclirwise to raíse the trip

point
r Tighten the nut on screw rB' to set the trip point
¡ For high level loosen the nut on scrrw rAt
r Tum sc¡lw *Ao clocl¡wise to raise the trip point or countertlocliwisc to lower the trip

point
o Tightenthe nuton screwrA'tosetthetrippoint

Figure 3

rt.rNSTstLArror{A}{ÐIvI4F{TFNANCT, rNËRTrrÇnrONS rr0R.gn¡ IIq[,tT VALï- :
e Connect the otl smppty the to Éhc oil intcú on the oil lcvel conttrollen Thc rr¡ini¡num recom¡nended s¡¡pply line is '/¿o LD. îhe

supply lfuc nust be clc¡n rnd Ít lg rccommendcd th¡t it bc tlushed with solvent bofore iastdlatiort
r Connect tüc oil ruppty litrG to tbc oil oupply t¡ak If therc b no cxistlng valvc at üe t¡nk or th exirling supply oudet' a sh¡¡t-ofr

valve shoutd be placed in thc line to prpvcnt oil loss when ckrning tùe intct scren or fit€r.
r For hlsh ¡re$lurc modpls HF-A, pnorsürs rì¡ngo ¡nu¡t bc bcfwccn 5 psi and 34 pst @ tùc

prcseuro rrngr must bo bdween 35 psi and 70 pat
r Thc oil inkrt valvc is adjusted to msintâin thc oil level at úhe ccnúer of &e sfght gl¡!r. Low or hlgh levcls are often cansed by

twoprcblcms;
1. E¡cessive oil lnlet prssüc, wbÍch will c¡us€ tho nuit to ove¡trll
2. Improper equdizing lines bctween ths cranhæç ¡nd th controller will ako rr¡ntt in inproper levels

Notc low pressu¡e models rcquire e n¡i¡irnûm of 2' of heed prcssurc ¡nd ¡ m¡ximnm of l5' of oil intrtt hcad prcssuro.

Itr rNSTAÞI,ATro¡r TNSTRUCITONS rOR rINrTQ }VTIF AI)" 4iPSSs-i
OIL LEVPL CONïROr.r.rnS WftH -9 çUniversal rdapter), -10 lSlocA univon¡l ed¡Écr), -tr2 Eole nou¡bd adaper) AND -
FSOPTIÐNS
r Set thc cmtrolhr so that thc centcrlinc of the sight window cortrcsBonds to tüe dcshtd oil lê'tl ln tbc crn¡kcs$.

Mo¡nttho controller clæe to thc crenl¡c¡se md connect thc hoec fron thcTr'outleû loceied on tùs contrûlhr tothe cnÐnltcåse.
NO'IE; Tho ouûlcû port on the oil lwcl ceutrollcr must bc loc¡ted bclow ihe oil Isr¡el in tho cnnkcase

r An er¡uliring linc mlst be uscd betwecn the controller srd cr¡nkc¡sc ln ordcr to equd¡zs thû prÊssure. The fubing must be a
minimum of U2" LD. ¡nd nust bc kept undcr 2 fcct IIO NOT loop thts line It must be trrp frec rnd ee{f drninlng' wiúh a
downw¡rd pitcù flm'by gfev¡f.

Fågffe 4: Tvpical Mount of-9 Adanter lShown with Kenco 512 Oil Controller)
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OIL LEVEL CONI'IROLLER WnH -tl AND -11-FS OfnoN $or Mechanåcal Lubricators)¡ See Fignre 5

F'igure 5

CIL Lert: :u3t:c,1;$?
rcuSrfc

5-
!-å

I
:t7i¡- I

HÕIJgNG

säL

.i,/4'-:ôcr¡Ëg:3 jcHT lilgñ

fiïfrNc

a

a

Drill holes in the lnbricator housing as shortn, and mo¡¡nt
the confroller with the inlet located on the tqr side using the
seal w¡shers and mormting bolts provided.
Place the seal washers between the controller and the
lubricator howing.

3/4- lNlÊR.YlL TOfrH LCCK \t',^SHÊR

oIL LEVEL C()I{IROLLÐR wuft -14 AI\[D -14 -[S Opr¡ox ffiite Compressor] t

¡ Remsve úüo triangutsr Írtrnd flangc locaúed on the cmpressor rnd mount thc controller ¡sscmbþ Ín iús ptaca
r NOTE¡ It ís inportant to i,nsú¡ll a drein line bet¡,ccn thc dr¡in outlct of fh+ comprrcssor and the conf¡oller.

OIL LEVEL CONTIIOT.LnR fVffI{ -17 (lv¡nkpsha VIIP Engincc F2895, F3251, FSIOS, 15790 & L7ù{21,-18 (-17 wl metc), -27
(for newer lYrukcshr cugines sams as -lÐ, -37 lWantesna P!1391,), -38 (sarnc as -37 w1 mctor) AÀtD -FS OPTIONS
¡ Rcmovc the cast rlumlnum inspection door frm thc cnginc Rcmove the clrmp bor from thc old dou.
o For-17, -l& -37, -38 instsil ths o-r¡ng Ìnto thc groove of f,hs Kenco door enü replaco thc chmp b{r on thc back slde of tho door

üsíryfhel8l bolb ¡ndthcst¡t-o.sêels supplicd by Kcnco
r tr'or -27, inotalt ûhc o-ring into the grürvc of thc Kcnco door and replece thc clenp bar on the back slde of úhe door using the

7116" bolß ¡nd trc stat-o.scrb oupplied by Kenco
o lpstdl thc cqunliz¡rg lho bctwccn üe controllcr covcr pletc rnd tüe door (Tubing and c'onncctor: eup¡iliod by lfunco).
r Plroe the conúrcllen acsembþ into tüe inspcctlon port of tho cngino end tighen thß centcr bo(s) down
o lrshll o¡l lnlcú line into úhc controllcr oil v¡lve or the meúer inkt port
¡ NOTE: Í'or tüc -18 modol, refcr to the rddiûon¡l inshnctionr cuppficd with the l6lt K€nco Lov FIow metçr.

Fiqup 6: -Door Asse-4blv.fo[-17, -1$. -27.,-37, -38

NOTE: PACKAGE ITEM'S

PART NO. D€SCRIPTION

Fc}R DO.oR

STAT.O.sEAL

I A. "X¡rspccìr¿ox ooo8
6,tßrlÉT

ïuaE o.D. x cot{fl.
a/6 TUæ,X+-t/2. s.g

6 B-1763 SUB AOAPÍER

ITÊM

OILLEVELCONTROLLER.Yfffi{-24 (Ariel ComprcssorJGB,JG4JGII,JGKJGR, JGT,JCV,& JGW) ud
-48 1^lriet compressor JGC & JGD) AND -FS OPTIONS

o Rcmovc thc sigþt glass locat¿d on the cr¡nkcrso ¡nd rcplace it with tùc oil controller esscmbly using the mountlng bolts and
gaskct supplied rriah tto un¡t

OIL LEllEL CONIROLL,ERS Wfml-r (Cl¡rkMA & CS'A) -2 (CtarkHIVIB & TMB), -3 (ClarkRA
.IRA" mA ECA' Et4r, flA), -6 {Cooper-Bessemer GlWlÐ, -7 (Cooper.Bessemer Gùfl¡), .8 (Cooper-

Bessener GII,UÐ'.16 , -16R" -164.25 (Cooper-Bessemer BIVIV &275) AllD FS OPTION
o Remæc tüc visual oil geugc assembly frItm the cngine and rcplace it with thc oil hvel controllcr and ada¡rtcr essembly supplied

with a gashet and monnting bolús whcn applicable

Â-2443Iã
a-26ãtI4
A-441ãI3
A- 562022

I7 ADAPTERc-t4t9II

oEscRtmoNPAñT ¡IO.ATYITEM



OILLEVEL CONTROI,LERSWffI{-4 {trngersoll-Rand SVG & KVS), -5 (Ingersolt-RandKVG} ANDFSOPTIONS

o Remove the visual oil gauge assembiy frrom the engine aud rcBlacs tt witb the oil level controller and adapûer assembly supplied
wiúh e gaekct and mounting bolts when applicablc

o lfan aqualíring exists for the engine sight glass ¡nd dcûach the cqueliz¡¡¡g linc frona the sight gless whilo still attached to the
onglna

r Instt¡I úhe oil controllcr ¡nd thcn reattach the egualizjng linc úo the wnt locaúed at thc top of the adapter.
iote: It ås important to ins¡¡rc th¿t tüere srre no loops in d¡ls linc for it must be t¡ap fne and oeE dr¡ining.

W. INSTALLÁ.TION S{STIIUCITONS FOR F'[RE SS,FE VALVES: See Figt¡re 7

MODEL gÞFS AND 75-FF (PATENT r$O. 3,877r47q

NOTE: Atrl lines betwecn thclmsl valv€s, supply tanle ¡nd the controllerüürt bc m¡de of stecl ûO NOT usc mbbcr hæe The
Iine shonld bc 3/4'I.D.

¡ The cutecdc fusc clcncnt should rlways bc in E dw'nwr¡d pocition to help úhc elemcnt msh wùsn heat fu lppÉed to úhc valve.
¡ The Í)-f'S v¡þe should be fust¡lld in thc oil snpply line as close úo lùe contmller as pocsiblc- Mcûers, Sltcrr and prcssnrc

rcguletors should be inst¡lted bctwecn thc controllor rnd tùc f)-FS.
r The TÍFS v¡þo shoutd bc locat¡d ¡s cloae to úhe craalcase as pocsible and the oil outlet line should bc a midmum 7¡' LD. to

insureedequetc oilûow to thc crmkc¿sÊ"
NOTE: The 79FS vaþc is not rcquired wùen uslng -tr'S edrptcrs othcr th¡n 4 ånd -12.

FIG.U,RB 7.: 4IR4,s4r,E v¿tYS IN$L¡LI,ATION

o¡L 6UpP¡,r ÎNÊr(

Fidr oL OIL 6IT¡OIJ¡i
ci^llrc S¿

o¡t l¡rrEË
co¡rlnotÌ.E&

ENC¡IIE
c8ÀlrKcÀsE

v. sTABr-rJP rROcEÐrrRES

r Flush thc suppþ systcm end the supply llnc with sotvcnt ú rrcnove all burn ¡nd const¡¡uction dcbrio
o lns¡6lftrt thc oil suppþ tankis fü¡[
o After the engine has becn runnlng for I hour, vlsuelty chæk the r¡il lwol in thc sight gtass. îåe ofl lcvel should be ln &c ccnter

of the slght gless
r Wlûh thc engine runnlng; råeck tbc crankcrgc oll levcL lt should be tho s¡mc es rhc oi! level in thc oil contrcllen If not, cbeck

thc lnst¡[rtisn of thc equalirÍng line (if applicabtc) *e instructlon for the oquelhing tinc et -9.r Chccksll piping conncctbns for lcek¡ and rcpair es necded.

qI .slx M-pNTH suG_G_ESrtp MATNTTNA¡ÍCE pl,Ary

Oíl Valve Servlce

o Close the oil suppþ valva rnd discoûn€ct thc oil rupply linc
r Plaæ ¡ pan mderthc controllcr úo c¡fch úe oil from tho oil supply linc
r Rcmove thc inlcú oil housing and clcan the screen
¡ Oncc thc scrcon íc cha& ru¡ssemblc ¡nd open tùe oil suppþvelvo
r Chcck all piping connecdons for le¡ks ard repair æ nccde¿
S¡itch Scrvfpe
r Tcst swltchcs to insnrp th¡t the swltf,hcß ere operrting
r Shutthoenglneofi,

Discmnect theequalizing liue (if rpplicabþ.
-, Pl¡æ a blunt rod through the vent hole on the cwcr plate and depress thc oil ûoat
r Obsewc thc engine panel to determinc if tùe switchcs m¡he ¡nd brcak contact
o If the switch h functÍoníng prcpcdy, ropl¡ce thc cquål¡z¡ng lire orvenü plug.
o If the swiúch does not functiono ít uu$ bc rcplaced (r'efer to a replaccment parß li$t).

I t
È



NOTES:

AREA, UNIT # 152

P. O, NUMBER

45

46

47

L1 100-ssL111 1L1111MODFI NO

MURPHYI\4URPHYI\iItJRPHYIVIANUFACTURER

JÞ

37

38

40

41

42

43

44

o

P

T

o

N

S

OPFN ON HIGH LEVELOPEN ON LOW LEVELOPEN ON LOW LEVELACTION OF CONTACTS

2 AMPS @ 30 VDC2 AMPS (Ô 30 VDC2 AMPS TA 30 VDCCONTACT RATING

ONE - SPDTONE - SPSTONE - SPSTcONT: FORMCONT:NLJM

GAGE GLASS MODEL NO.

GAGE GLASS CONNECTIONS

SIIPPIY GAGEAIRSET

s

E

R

29

30

31

34c

E

c21 ctaas 'c16 c-24h21 c16 U-24t121 cTFMP NORMMAX.

kPalo)kPa(q)40 kPalol100 kPâ(q)101 kPaloì1o1 kPa(s)101 kPalo)'tol kPalolPRES. NORMALMAX.

'1.03.65'1.010SP- GR. LOWER

ott / Hc's50/50 GLYCOLAA/ATER50/50 GLYCOLMATERLOWER LIOUID

HC VAPORAIRAIRIIPPER LIOIJID

20

21

22

24

27

X

M

T

R

24V DC24V DC24V DCELEC. POWER OR AIR SUPPLY

CLASS I, DIV II, XPcr ass r Dtv il. xPCLASS I- DIV II, XPENCLOSURE CLASS

EXTERNALEXTERNALFXTERNALMOUNTING

CONTACT OPENCONTACTS CLOSECONTACTS CLOSEOUTPUT ACTION: LEVEL RISE

DIFFERENTIAL

ON/OFFON/OFFON/OFFCONTROL MODES

OTJTPTJT

SWTCHSWTCHSWITCHFUNCTION

Drg
lU
S .ts

lrc
F,¡
L te
otg

YFS

3165SIVIFR STDIMFR STDDISPLACER SPRING/TUBE MTL

STAINLESS STEELBTJOYGLASBIJOYGLASDISP OR FLOAT MATERIAL

mmmmmmmmDISPLACER EXTENSION

mmIVIFR STD mmMFR STD mmN4FR STD mmINSERTION DEPTH

mmI\¡FR STD mmMFR STD mmMFR STD mmNIMFNSIONS

NONENONECAGE

4

B5
o

D6

l7
c

A6
G9
Eto

11

12

COOLING EXTENSION

HORITONTALHORIZONTALHORIZONTALORIENTATION

ROTATABLE HEAD

48 mm NPT48 mm NPT48 mm NPTTYPE

CASE MOUNTING (RH, LH, TOP)

TYPE

mmmmmmmmLOC. LOWERSIZE

TYPE

mmmmmmmmI OC IIPPERCONN, SIZE

RATING

BODY OR CAGE MATERIAL

v-1 30T-2358T-235ALINE NO. / VESSEL NO.

1

2

3

SEAL POTAUX. WATER SURGE TANKJACKET WATER TANKSÊRVICE

LS-130LSL-2358LSL-2354TAG NO.

CUSTOMER

PLANT

SERVICE

APACHE CANADA LIMITEÞ

1478HP HAMBURG COMPRESSOR PACKAGE

LEVEL SWITCHES
APPR.CHKDBY

I F(-JADD LS-130oo.o9.22G\AMVI

]ATEFOR PURCHASE01t27looTK0

JOB # 99420REVISIONDATEBYNO

FILE 14.11-LSPEC NO

LEVEL INSTRUMENTS

( DISPLACER OR FLOAT )

PROPAK SYSTEMS LTD

POSTAL BAG # 2, AIRDRIE. ALBERTA, CANADA T4B 2C3

SHFFT OF

ISA FORM SM2O.26 MLEVEL-INS.XLT



L5- lol rto¡râo lßQ

lnstallation for 11100, 11200, 1120011 Series LsL-å35'416
Liquid Level Switches and
DU850, 0V875, DU2100 Series Dump Ualyes
Dump Valve models are patent pending

Please rcad the following instructions before installing. A visual inspection fordamage during shþing is recommended before mounting.

LDV-921 51 N
Revised 08-99

Section 15
(oo-02-0175)

C)-"rph¡i

C€--
Description
Series L11ü) and L1200 Liquid tævel Switches are float
activated to operate an electrical SPDT snap switch (optional

DPDT on some models) for alarm or shutdown of an engine or electric motor.
They screw directþ into the wall ofthe vessel. Series L1200 can also be used

with a weld collar or extemal float chamber.

Series Ll2ffiN is a float-activated, pneumatic-vent level devic.e used to operate

dump valves or similar devices. This model screws directly into the vessel or can

be mounted via an extemal float chamber. It cannot be used with weld collar
15050375. Model variations include a dump valve operator with or without a

filterþressure regulator and indicating pressure gauge.

All stainless steel versions of L1200 and L1200N series: Canadian Registration

NumberOFl476.2.

Series DV850, DV875 & DV2100 Dump Valves receive a pneumatic input
signal to cause an orifice to open or close allowing liquid condensate to be

drained from a pressure vessel. A pop up button indicates valve open/closed.

Stainless steel versions available.

GENERAL INFORMATION

BEFOBE BEGINNING INSTALLATION OF THIS MURPHY PRODUCT

y' Disconnect all electrical power to the machine.

r' lliake sure the machine cannot operate during installation.
y' Follow all safety warnings of the machine manufacturer.

r' Read and follow all installation instructions.

r/ OBSEBVE all pressure and electrical ratings and require-
ments for the devices and the operating environment.

r/ BE SURE all pressure HAS BEEN REMOVED from the
vessel before opening any pressure connections.

1ING-J

HHHHHHLH
0peration:

H=For high level, L=For low level

x
Pressule Regulator/Filter and Murphy 20BPG:
0-75 psi (0-517 kPa) [0-5.17 bar] pressure gauge.

Maximum input 300 psi (2.07 MPa) [20.68 barl.

xx
Dump Valve 0perator: Operates Murphy DV Series
dump valves or similar.

x)(

Valve: Two-way snap-acti0n vent type
. 1/B in. (3 mm) orifice Mú¡ton "4" seat
. l/8 NPT inlet; 1/4 NPT outlet
.30-70 psi (207-483 kPa) [2.07-4.83 barl openting pressure

x

xxxxx)(xx0-Rings: Viton

xxxxxWire: 18 AWG x 36 in. (1.0 mm'?x 914 mm)

xxxxx.Optional DPDÎ 10 A@250 VAC(seep.3forfull ratings)

)(xxxx. Standard SPDT 5 A @ 1 25i480 VAC (see p. 3 for full ratings)

Electilcal

x x. Standard 0.73 Polyethylene Float

xxx)(xx.Optional: 0.65 with 304 Stainless Steell

xxx)(xTM float. Slandarrl: 0.5 with x
Specilic Gravity

xxxxx. Uptional: -201400't x
xxxxx. Standard: -201300"F (-29i 1 49"C) x

xx-29t79"C. standard: -201115"F
Temperature Raling

x)(xxx x.2000 psi (13.8 MPa) [138 barl BU0YGLASTM Float

xxx xx)(10.3.1500
)(x. 1 5 psi (1 03 kPa) [1 .03 bar] Polyethylene Float

Pressure Ralinq

)(BxBxBx8xBx^x^x^. Optional: 316 Stainless Steelï

xBxBxEx8xBx^x^x^. Standard: Electroless Nickel o

Body

11250tl200111501111111100 LlzoflNDVORLl200NDVo11200NSpecifications

A 
=1 

-1 /2 NPT B 
=2 NPI tMeets NACE standard MR-01 -75 lor direct exposure t0 H2S service. x 

Not available with DPDT snap-switch,
**Products 

covered by this litenture comply with EMC Council dhective 89/33ô/EEC regarding elætromagnetic compatibility.



D¡MENSIONS

LIIOO ând LI2OO

2-3116
(56

1t2

Note 1:
Lll00:1-112NPT
L1200:2NPl
Nole 2: 1-9/16 (40 mm)
SF option:

Líl00:1-112 (38 mm)
L1200:1-314 (44 mm\

3-1
(8e

l2

10.25 ¡n. (6 mm).

/--
Float travel between Operate
and Reset= 0.25 in. (6 mm).

Sw¡tch operates on Rising Level
w/ float al horizonlal centerline

(27e
11 in.

Note I
3-5i8 in.
(92 mm)

\
See

mm) 2

Llttt

2-3l16 ¡n.
(56 mm)

1 1-5/1 6
(287

1/2 NPT

Note: 1-9/16 (40 mm)
SF optioni 1-1/2 (38 mm)

(e7

f -,.
Float travel between Operate
and Reset= 0.25 in. (6 mm).
Sw¡tch operates on Rising Level
w/ float at horizontal centerl¡ne
10.25 in. (6 mm).

See
Note

1-1/2 NPT

3-5/8 in.
(92 mm)

Lll50 and Ll25O

17-112
(445

See
Note

(2s4 mm)
in.10

\,--'
--f

2-3t16
(56 mm)

112

ft\ _/ - -..-
Float travel between operale
and reset= 0.75 in. (19 mm).

Sw¡tch operates on Rising level M lloal at
horizonlal centerline Ì0.25 in. (6 mm).

3-5/8 in.
(92 mm)

Notê f:
L1150:1-ll2 NPT
L1250:2 NPT

Note 2:
L1150: 1-1l2 in. (38 mm)
LÍ250:2 in. (51 mm)

2

2

NOTE: Dimensions are in inches and (millineters)

LI2OON, LI2OONDVO and LI2OONDVOR with
Dump Valve Operator, Prcssurr

Regulator and Gage
Ptesgule

Pregsuro

2-3116 in.
(56 mm)

Dump Valve
Operator Assembly

in. (92

Hex

2'11-112

11 in. (279
SFoption= 11-'l14iî. mm)

5 in. (127 mm.) minimum
clearanco is required for
lloal movement.

1-9/1ô in.
(40 mm)
SF option=
1-3/4 in.
(44 mm)

3-112ln.
3-314

A

DV85O, DV875, and DV2íO0'
Series Dump Valves

Pressure lnlet Port

B

0pen/Glosed

lnd¡cator Butlon

Body Seat D

Seal

Venl

F Dra¡n

Gonnection

Positive-Seal
Detail

c

1/8 NPT1/8 NPtl/8 NP IG

1 NPÏ3/4 NPT1/2 NPT

2 NPT1 NPT1 NPÏE

2-513215512-19164 (58)2-19lô4 (58)D

3-63/64 (101)3-9/32 (83)3-9/32 (83)c

7-59/64 (201 l7-9164 (181)7-9164 (181)B

DV2't00/ss
6-3/4 (171)

0V875/SS
6-3i4 (171)

0V850/SS
6-3/4 (171)A



PRESSU FtE VESSEL INSTALLAT¡ON: Ll 1 OO, L1 2OO" and Ll 2OON

Direct lnstallation into the Wall of the
.Plessufe Vessel
i. Determine that the float travel is not

obstructed by the coupling in
the vessel wall, internal
baffles, etc.

Do NOT use more than
one arm extension P/1.{

15050395.

2. BE SURE that the float
and extension are tight
and that the lock washer is
in place.

3. Before installing the level
switch a suitable pipe thread
sealant is recommended. Screw the unit directly into the

threaded connection in the wall of the pressure vessel.

4. Be sure that the electrical connection is positioned at the

bottom. For Ll200N the 1/8 NPT pneumatic connection
should be on top (the ll4 NPT vent connection should be on

the bottom). See "Pneumatic models" section for further
instructions for the L1200N.

5. Make the electrical wiring connections according to
appropriate wiring diagrams for the alarm or shutdown
system to be used. The electrical connection is 1/2-14 NPT.

6. BE SURE all electrical connections are insulated and the
cover is fully installed before reconnecting electrical power.

7. BE SURE all pressure connections are tight before
pressurizing the system.

lnstallation w¡th a Weld Gollar
1. The weld collar, P/l'{ 15050375,

must be welded into the wall of
the pressure vessel according
to code standards and good

welding practices.

2. Follow above instructions
for installation directly
into the wall of the
pressure vessel.

3. NOTE: Weld collar
15050375 can be used
ONLY with model L1200.

Installation Us¡ng External
Float Ghamber 15050697

@ CAUTI0N: USE "N()N SPARKING T()0L|NG"

1. Install the float chamber 15050697 on the outside wall of the
pressure vessel using 1 NPT piping. Position the 2 NPT
threaded connection at the height where you want the level
switch to operate. The 2 NPT threaded connection must be
positioned away from the tank wall.

/ /-
Level
Switch

Tank
Wdl

11200

Collar

ank Wall

2. Atee is typically installed at the bottom of the lower I inch
pipe riser to allow draining of the float chamber for servicing
or replacement.

NOTE: A typical installationwith Blocking and
Bleed valves is shown at right.

3. Install the L1200 or L1200N
in the 2 NPT connection of Float

Chamber
the float chamber.
BE SLJRE float travel
is not restricted and that
the float is tight onto
the float shaft.

4. To complete installation
and wiring, follow the
instructions for mounting
directly into wall of
the vessel and for wiring.

.r'
Tank

Level
Switch

Pneumatic Models
1. All pneumatic models

operate on the vent
principle. The
pneumatic signal
source MUST BE
CLEAN AND DRY.
The input pneumatic
signal must be

regulated between 30
and 70 psi (207-483
lPa)ï2.07-4.83 barl.
If produced gas is used as

the signal source, it should be

taken after gas passes through the final scrubber.

A suitable filter must be positioned before the L1200NDVO
to prevent liquids and/or particulates from entering the dump
valve operator.
NOTE: Check filter periodically for wear and tear and
elements that hamper theflow of the pneumatic signal.

2. All pressure connections must be tight and maintained tight
so as not to leak airlgas.

3. Valve seat adjustment can be made if airlgas begins to leak.

Care should be taken when adjusting as only slight movement
is necessæy to stop the leakage; excessive force will bind the

seating mechanism.

L1200N
Hex Socket Set
. loosen for adiuslment
. tighten after adjustment

Hex Adjustment Nut
. turn left until air

this position
. non-adjustable

Block
Valves

11200N

,2

Pneumatic

Tank
Dump
Valve
Operator

down)
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ELECTF|ICAL IN FOFìMATION ACCESSORIES

SPDT (Snap Switch)

Sw¡tch Râtlng: 5 A @ 125-250- 480 VAC
1t2A@ 125VDC
1/4A@250VDC
2A @ 6-30 VDC Resist¡ve
1A @ 6-30 VDC lnducl¡ve

Black N.O. ^-------------.-- glue N.C. ^

Switch Rating: 10 A @ 125-250 VAC
1l2A@ 125VÐC
114 A@ 250VDC
104@6-24VDC

lnduc{ive/Resistive

Order by part number designation.
L1100/L1200*
15000893: BUOYGIAffM float
15ffi0894: Stainless Steel float for L1200
I 5000937: Stainless Steel float for Ll I 00
15000124: SPDT snnp switch assembly

15010213: Lll00 counter balance assembly

15010214: L1200 counter balance assembly

L1200N
1 5050420: Cam spring retum
15050421: Cam

15000893: BUOYGA9M float
15000894: Stainless Steel float for L I 200N

15050453: Valve stem

15010189: Counter balance assembly

L1200NDVO and LI200NDVOR
55050621 : Regulator only
05703160: 20BPG Pressure MURPHYGAGB 0-75 psi(517 kPa) [5.17 bar]
15010216: DVO assembly

00003341 : Filter for re gulator
00003340: Re gulator Diaphragm Kit

DV850, DV850SS, DV875, DV875SS, DV2100 and DV2100SS
55000219: Diaphragm Assembly (all models)

55000224: Seat Kit(DVB50, DV8J0SS, DV875 andDVSTSSS)

55000225: Seat Kit (DV2100 and DV2l00SS)
55050617: Optional Adapter Bushing 2 NPT to I NPT

*To maintain hazardous location listings, all other repairs must be made by the factory.

Warranty
A two-year limited warranty on materials and workmanship is
given with this Murphy product. Details are available on request
and are packed with each unit.

r ÍRANK W. tilURPHY SoUÎHIRlt lltvtStot{
P0. 8ox l8l 9; Rossnberg, loxm 77471; USA

lel. (2811 34?-0297 l¡x f28ll 341-ó00ó

e-noll soles@f vnnurphy.rom

r fRAltK W. IIURPHY, uD.
(hurch Rd.; ioverstak, Solhbury SPl l0Z; ll.K.

tel. +44 1722 410055 lox +44 1722 410088

e-rnoil soles@lwmurphy.to.uk

http://rvrnv.fwmurplry.to.uk

I ÍRAI¡K W. iIURPHY ÍRAIIG
lel. +33 I 30 76262é lox +33 I 30 7ó3989

Order by part number designation.

5505061 7: DV850/DV875 Adapter Bush¡ng

2-1l16 in
(52 mm)

Material: 2-112 Hex bâr stock C.R.S

2-112in
mm)

2 NPT

15050697: External Float Chamber
(2 places) 7-9116 in.

8-112in
(216 mm)

DPDT (Snap Switch)
Grêon Grd. Connætlon

BlackN'o' o f --"".-
Red N.C. <í-v-
---------1J I

in
mm)

3-112
(89 mm) 2 NPT

Operaling Pressure: 2000 psi (13.8 MPa) [138 bar].

0perating Temperalure: 400"F (204'C).

6-45i64 in.
(170 mm)

15050375: Weld Gollar

2-718in
(73

4-112 in
(1 14

NPT

(92 mm)

ng Pressure:2000 psi (13.8 MPa) [138 bar].
0perallng Temperature: 400'F (204'C).

tn

r frtuRPHY Dl tútn(o, s.A. Dt c.v.
8lvd. Anlonio Rorho (ordero 300, Froaíôn del Aguoþ

Son Lu'rs Polosí,5.1.P; i,léxko 78384

rel. +52-48-20ó264 l¡x +52-48-20ó33ó

e-noil venlos@rnurphymex.com.mx

r FRAI{K W. HUnPHY PIt" tTÐ.

No. 2 Tuos South Strset 2,

Sprinlecs Bldg., #02-01/02

Singopore ó38042

rel. +é5 8ó3-1398 lox +ó5 8ó3'0208

e.moil fwrmoles@fwmurphy.tom.sg

UNF

1-3/8 ln
(35 mm)

r ilURPHY SWT(H 0t (AUtoRt{tA

41 343 I 2ù $reel Wesl

Polmdolg (olifornìo 935511442; USA

tel. (óól I 272-4700 fox fóól l 947-7570

e-moll soles@murphyswilrh.om

http://www. muryhyrvikh.com

T ÍIIÀCOUARRI[ (ORPORATIOII

ló20 Hume llíghwcy;
(ompbollf¡old, \lk 30ól; Ausrrolio

lel. +61 3 9358-5555 lox +ól 3 9358-5558

e-noll murplry@motquonie.com.ou

15000892: Float Shaft Extension

10.32 NF

I

ln order to consistently bring you the highest quali$, lull featured products, we reserue the right to change our specifications and designs at any time.

nnÄll( W. IIURPHY tAllUfACIlJRtR P0. Box 470248; Tuho, 0klohomo 741 47; USA tel. (91 8] ó27-3550 lox (91 8l óó4-ól 4ó e-noil soles@fwmurphy.tom http://www.fwmurphy.com

@nl",.;,rFt!"li

@ffii
usÂrso 900r FM 28221
uK-..r90 s002 F¡t 29422

6

REPLACEMENT PAFÌTS

Pr¡nlêd in [J.S.A.



FÌEPLACING THE DUMP VALVE SEAT KIT

Replacing the Seat Kit on the Dump Valves
T0¡'' needed:718" hex wrench, 7/16" hex wrench, 1-1l8" hex

wr...,f, and thread sealer; opt¡onal pressure source.

NOTE: Relieve pressure from scrubber or use the blockvalves
beþre removing the DV dump valve.

1. Remove the valve from the Scrubber.

2. Apply 30 psi to the pressure inlet port (top of valve),
The Shaft and Piston Seal will extend.

24. lF AIR lS NOT AVAILABLE D0 THE F0L[OW|NG: Remove the valve
Top Cover (bolts/nuts). Note the orientation of the Top Cover
to the bottom. Mark both sides of the Diaphragm Housing
before dis-assembly. Once the Top Cover is removed,
carefully turn the valve upside down with the Piston Seal
pointing up. Clamp the bottom housing down, or secure it
against a flat surface to compress the spring and open the
Piston Seal and Body Seat. Be careful not to damage the
diaphragm. The valve must be kept in this fashion, with this
much clearance throughout the following operations.

3. Hold the Piston Seal with the7l8" hex wrench, and remove

Ì Locknut with7116" hex wrench.

' 4. 
' unr.r.* the Piston Seal with thel18" hex wrench. Now,
unscrew the Body Seat (use 718" hex wrench for DV850 and
DV875.models). Use the 1-ll8" hex wrench for the DV2100
Series models.

Pressure lnlet Port Top Cover

Lower Housing

llcta¡l
Shaft (Stem)

Body Seat

Piston Seal

5. Apply thread sealer to new Body Seat, and screw it in place
tightening with the wrench until it stops. NOTE: Clean the

femnle threads in the body beþre inserting the new Body
Seat to facilitate threading.

6, Apply thread sealer to the shaft (stem), and screw the new Piston
Seal on to the shaft (stem).

7. Hold the Piston Seal with the7lS" hex wrench and screw the
Locknut in place.

8. Remove the 30 psi pressure to the pressure inlet port, and re-
install the valve into the scrubber.

8A.Re-install the Top Cover, paying attention to the alignment
marks made in step 24. Re-install the DV into the scrubber.

Diaphragm
Assembly@

GAUTION: THE BODY STAT AND PIST()N SEAL WItt BE DAMAGED IF

AIIOWED TO TURN AGAI!¡ST EACH OTHER. THE PREFERRED METH(tD

IS T(l USE AIR TO KEEP THE VALVE OPEN. IF AIR IS NOT AVAIIABIE,

GAREFULTY F0rL0W THE ALTEBNATE |NSTRUCT|0NS (STEPS 2A & 8A).

ALSO, Df) N()T GRIP THE OPERATING STEM WITH ANY T()(!LS. IF STEM NEEDS TO

BE HELD, USE THE NUT ()N THE BAGK OF THE DIAPHRAGM.

Seal

REPLACING THE DUMP VALVE DIAPHFIAGM ASSEMBLY

Replacing the Diaphragm Assembly for all
DV models (Refer to the lllustration abovef
Tools needed: 7/8" hex wrench, 7/16" hex wrench, 5/8" hex

wrench 0r s0Gket, and thread sealer.

NOTE: Relieve pressure from scrubber or use the block valves
beþre removing the DV dump valve.

1. Remove the valve from the Scrubber.
2. Remove the valve Top Cover (bolts/nuts). Note the

orientation of the Top Cover to the bottom. Mark both sides
of the Diaphragm Housing before dis-assembly.

@
GAUTI()N: MAKE SURE Tf¡ UsE A 7/8" HEx WRENCH TO HOLD THE

PIST()N SEAL WHILE REM()VING THE DIAPHRAGM ASSEMBLY. DO

N0T GRTPTHE DTAPHRAGM (BLACK RUEBER) W|TH ANyT00LS.

3. Hold the Piston Seal with a718" hex wrench making sure to
eep the shaft (stem) from turning, and remove the nut on

the back of the diaphragm assembly with the 7/16" wrench.

4. While holding the piston seal with the718" wrench, proceed
to remove the diaphragm assembly by hand.

NOTE: You will be turning the assembly against the spring
when unscrewing the diaphragm assembly.

5. To re-assemble the æsembly, apply thread sealer to the shafl
stem tlueads and hold the Piston Seal with a718" hex wrench.

6. Keep holding the Piston Seal with 718" hex wrench. Make sure
the3l4" nut side of the new diaphragm assembly is toward
the shaft. Press the diaphragm assembly into the shaft
threads and tighten it on to the shaft threads by hand.

7. Keep holding the Piston Seal with 7/8" hex wrench. Apply
thread sealer to7116" nut, and screw it on to the shaft
threads to lock the diaphragm assembly in place, tighten the
nut with the7116" wrench.

8. Press down the diaphragm assembly with your hands to
open the valve, and verycarefuily turn to align the
diaphragm holes with the lower housing bolt holes.

@
CAUTION: THE B(IDY SEAT AND PISTÍ)N SEAL wltt BE

DAMAGED IF ALL()WEO TO TURN AGAINST EACH OTHER.

9. Re-install the Top Cover, paying attention to the alignment
marks made in step 2. Be sure to tighten the bolts and nuts
evenly. Re-install the DV into the scrubber. 
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TYPICAL INSTALLATION ON GAS COMPFìESSOFìS

Basic Operation
As condensate rises in the scrubber, the float on

the LI2O0NDVOR rises and trips its pneumatic

valve. The valve opens allowing pressure to enter

the dump valve pilot chamber. Once the pressure

enters the pilot chamber it forces the diaphragm
and valve stem forward thus opening the valve seat

(valve open/closed indicator button pops out) and

releasing condensate through the valve stem and

out the drain. As the condensate level drops, the

L12OONDVOR pneumatic valve closes to shut off
the pressure to the dump valve causing it to close.

If for any reason the condensate continues to rise

beyond normal dump levels, model L1200
operates the alarm and/or shuts down
the equipment.

The L1200NDVOR Filter/Regulator and the
MIIRPHYGAGE help keep the control pressure

clean and dry. They also allow the operator to
adjust pressure to recommended levels.

Scrubber/Separatr

Rising
L1 200

Level Shutdown
(with

Electrical
Conduit

Minimr¡m control

Union

L1 2OONDVOR
Dump Valve Operator
Filter/Regulator
with MURPHYGAGE"

M¡nimum control
30 psi (207 kPa)

pressure

[2.07 bar]

MURPHY NU-MATIC"
Dump Valve: DV850,
DV875, or DV2100

Union

->Condensate 
0ut

\
Valve

ooo
tr

ooooo
ooooo

DUMP VALVE INSTALLATION

@ CAUTI(lN: USE 
..N()N 

SPARKING T()()LING''

DV850. DV875. DV2IOO

The following steps describe the "Block and Bleed" method for
installing the dump valve. The "Direct Mounting" method to the

tank wall is also accepted.

1. Install a manual shutoff (2-way) valve and a union between the

DV valve and the vessel to facilitate valve repair or replacement.

2. Position the DV valve drain connection so it is on the bottom.

3. Install a2-way valve to the drain iine between the iower

vessel entry and the condensate out line.

4. Be sure the unit is screwed tight and does not leak liquid.

5. Install the piping for the pneumatic input signal into the l/8
NPT threaded connection of the pressure inlet port (on top of
the DV valve).

Á Tnctoll q î-*rrav r¡alrrp qnrl rrninn hefrrrpan thc FIV rlrqinv.¡¡¡úrqr¡qL 11sJ

connection and the condensate out line.

NOTE: The typical procedure to remove the valve should be:

1. Close the shutoffvalve between the scrubber and the DV valve.

2. Operate the dump valve to equalize pressure to the drain
/ ^ ^.. ) ^.. -.,a - ^,,t\l i.^ ^I LUr tttvr,Ju,E uuL lLLt Lë.

3. Close the shutoffvalve downstream of the drain.

Be Carelul pressure will still be in the system at the drain

pressure when the unions are loosened.

Typical Dump Valve installation

Valve 0¡en/Closed
lndicaloi Bullon

Dump
Union

Pneumalic
lnput Signal

((l

=--
.t,

Drain Conneclion

Condensale 0ut

4
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Section

USING THIS MANUAL

lntroduction

The sections in this manual provide information on installing,
operating, and maintaining devices from the Rosemount Model 8051
Smart Pressure Transmitter Family. The sections are organized
as follows:

Section 2: Transmitter Functions

Section 2 provides instruction on commissioning and operating Model
3051 Pressure Transmitters. Information on software functions,
configuration parameters, and on-line variables is also included.

Section 3: lnstallation

section 3 contains mechanical and electrical installation instructions.

Section 4: Troubleshooting

Section 4 provides troubleshooting techniques for the most common
Model 3051- transmitter operating problems.

Section 5: Specifications and Reference Data

section 5 supplies reference and specification data for the Model 8051
Smart Pressure Transmitter Family.

Section 6: Options

section 6 describes the mounting and configuration options available
for Model 3051 transmitters.

Appendix A: HART Communicator

Appendix A gives an overview of the Model 225 HART Communicator,
defines its command menu tree for the Model 8051 family, and provides
a table ofits fast key sequences. A table ofdiagnostic messages is
also included.

Appendix B: Model268 Communicator

Appendix B gives an overview of the Model 268 Communicator, defìnes
its command menu tree for the Model3051family, and provides a table
of its fast key sequences. A table of diagnostic messages is
also included.

Appendix C: Approval Drawings

Appendix C contains intrinsic safety approval drawings.

Appendix D: European ATEX Directive lnformation

Appendix D contains European ATEX Directive information.
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Rosemount Model 3051 Smart Pressure Transmitter

MODELS COVERED The following Rosemount Model 3051 Pressure Transmitters are

covered by this manual:

Model 3051CD Dlfferential Pressure Transmitter

The Model3051CD measures pressures from 0.1 inH2O to 2000 psi
(0,02 to 13 800 kPa) with superior performance including 0.0757o

accuracy and 1"00:1 rangeability.

Model 3051CG Gage Pressure Transmitter

The Model3051CG measures gage pressures from 2.5 inH2O to
2000 psig (0,62 to 13 800 kPa) using proven Rosemount capacitance cell
technology.

Model 3051CA Absolute Pressure Transmitter

The Model 3051C4 measures absolute pressures from 0.167 to
4000 psia (8,6 mmHgato 27 580 kPa) using a Rosemount patented
piezoresistive silicon sensor.

Model 3051 L Liquid Level Transmitter

The Model3051"L provides precise level and specific gravity
measurements from 2.5 to 8310 inH2O (0,62 to 2 070 kPa) for a wide
variety of tank configurations.

Model 3051H High Process Temperature Pressure Transmitter

The Model 3051H provides high process temperature capability to
375 "F (191- 'C) without the use of remote diaphragm seals or
capillaries. Model 3051H transmitters are available for differential and
gage configurations (3051HD and 3051HG).

Model 3051P Reference Class Pressure Transmitter

The Model 3051R at 0.057o accuracy, is the most accurate pressure
transmitter available. The Model3051P is ideal for fiscal and allocation
metering.

Model 3051T Gage and Absolute Pressure Transmitter

The Model305lT measures absolute and gage pressures from 0.3 to
10000 psig/a (2,07 to 68 900 kPa). The Model 3051T uses a single
isolator design and microprocessor-based electronics.

New Model3051CDO Draft Range Transmitter

See page l-4for the details of the Model3051CDO transmitter.

NOTE
For Model3051with FouNneuoN'" freldbus, see Rosemount Product
Manual 00809-0100-47 7 4.
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Introduction

NEW FEATURES OF THE
MODEL 3051 PRESSURE
TRANSMITTER

The latest line of Rosemount Model 3051 Pressure Transmitters feature
physical and software enhancements for additional functionality and
increased ease ofuse.

Local Zero and Span Push-Buttons
Have Simpler

Electronics Housing ls fieldbus Compatible
and Has More Space for Field Wiring

Terminal Block Has Three
Screw Terminals and a Potted

Plug-ln Design

o

Process Connections
Remain the Same

Electronics Board Has a
Shrouded Plug-ln Design
and lmproved Labeling

New Software Features
lnclude Custom LCD Meter
Units and NAMUR-Compliant
Alarm and Saturation
Limit Availability

Sensor Module Has Welded Metal
Cap and AII Welded Design

Optional LGD Meter
With 2-Line Display, Capable
of Displaying Flow, Level, or

Custom Pressure Units

)
r)o
ö
@
O

C.)
Oo
()oo

xún_ i r1

{ú-lrl.rtl
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Rosemount Model 3051 Smart Pressure Transmitter

MODEL 3051CDO DRAFT
RANGE PRESSURE
TRANSMITTER

Special Draft Range
Considerat¡ons
lnstallation

Reducing Process Noise

The Model 3051"CD0 Draft Range Pressure Transmitter is a true draft
range offering that features a pressure range from -3.0 to 3.0 inH2O
(-750 to 750 Pa) with spans as small as 0.1 inH2O (25 Pa). The
transmitter has an accuracy of +0.l0Vo of range and has a redesigned
capacitance sensor optimized for draft measurements. Because the
Model 3051CD0 Draft Range Transmitter is based on the standard
Model 3051 Transmitter design, the requirement for spare parts
is reduced.

The Model 3051CD0 Draft Range Transmitter is the perfect choice for
applications including:

o Furnace and boiler draft
o IIVAC duct flow and clogging frlter detection

¡ Room and chamber pressurization

. Clean room pressurization control systems

. Flow measurements with low differential pressures

It is best to mount the transmitter with the isolators parallel to the
ground. Installing the transmitter in this way reduces oil head effect
and provides for optimal temperature performance.

Be sure the transmitter is securely mounted. Tilting of the transmitter
may cause a zeto shift in the transmitter output.

It is often difficult to isolate the actual process variable from process
noise in draft range applications. Pressure fluctuations and air currents
can make accurate draÍt range measurements diffrcult to obtain.

There are two recommended methods of reducirrg process rroise: output
damping and, in gage applications, reference side frltering.

Output Damping

The output damping for the Model 3051CD0 is factory set to 3.2 seconds
as a default. If the transmitter output is still noisy, increase the
damping time. If faster response is needed, decrease the damping time.
Damping adjustment information is available in Section 2: Transmitter
Functions.

Reference Side Filtering

In gage applications it is important to minimize fluctuations in
atmospheric pressure to which the low side isolator is exposed. One
method of reducing fluctuations in atmospheric pressure is to attach a
length of tubing to the reference side of the transmitter to act as a
pressure buffer. Another method is to plumb the reference side to a
chamber that has a small vent to atmosphere. If multiple draft
transmitters are being used in an application, the reference side of each
device can be plumbed to a chamber to achieve a common
gage reference.

1A
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Section

OVERVIEW

SAFETY MESSAGES

Warnings (A)

Transmitter Functions

This section contains information on commissioning and operating
Model3051 Smart Pressure Transmitters. Tasks that should be
performed on the bench prior to installation are explained in this
section.

For your convenience, HART communicator fast key sequences are
listed for each software function. If you are unfamiliar with the
communicator or how to follow fast key sequences, please refer to
Appendices A and B for communicator operations.

Procedures and instructions in this section may require special
precautions to ensure the safety of the personnel performing the
operations. Information that raises potential safety issues is indicated
by a warning symbol (A). Refer to the following safety messages before
performing an operation preceded by this symbol.

Explosions can result ¡n death or serious injury.
. Do not remove the transm¡tter covers in explosive environments when the

circuit is alive.

. Transmitter covers must be fully engaged to meet explosionproof requirements.

. Before connecting a communicator in an explosive atmosphere, make sure the
instruments in the loop are installed in accordance with intrinsically safe or
nonincendive field wiring practices.

AWARNING

Electrical shock can result in death or serious injury.
. Avoid contact with the leads and terminals. High voltage that may be present

on leads can cause electrical shock.

AWARNING
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Rosemount Model 3051 Smart Pressure Transmitters

FAILURE MODE ALARM

TABLE 2-1. Standard Alarm and
Saturation Values.

TABLE 2-2. NAMUR-Compliant Alarm
and Saturation Values.

TABLE 2-3. Low-Power Alarm and
Saturation Values.

Model 3051 transmitters automatically and continuously perform self-
diagnostic routines. If the self-diagnostic routines detect a failure, the
transmitter drives its output outsicLe of the normal saturation values.
'I'he transmitter will drive its output low or high based on the position
of the failure mode alarm jumper. See Table 2-1, Table 2-2, and
Table 2-3 for failure mode and saturation output levels. To select alarm
position, see "Configuring Transmitter Alarm and Security Jumper
Procedure" on page 2-5.

NOTE
You can alter the actual transmitter mA output values by performing
an analog output trim.

NOTE
When a transmitter is in an alarm condition, the hand-held HART
communicator indicates the analog output the transmitter would drive
if the alarm condition did not exist. The transmitter will alarm high in
the event of failure if the alarm jumper is removed.

>21.75 mA20.8 mAHigh

< 3.75 mA3.9 mALow

Level
4-20 mA
Alarm

4-20 mA
Saturation

>-22.5 mA20.5 mAHigh

< 3.6 mA3.8 mALow

Level
4-20 mA
Alarm

4-20 mA
Saturation

> 4.2V4.04V>5.4V5.20 VHigh

< 0.75 V0.78 V< 0.95 V0.97 VLow

Level
0.8-3.2 V

Alarm
0.8-3.2 V

Saturation
1-5 V
Alarm

1-5 V

Saturation
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Transmitter Functions

Alarm and Saturation
Values for Transmitters Set
to Burst Mode

Alarm and Saturat¡on
Values for Transmitters Set
to Multidrop Mode

Alarm Level Verification

Transmitters set to burst mode handle saturation and alarm conditions
differently.

Alarm Conditions:
. Analog output switches to alarm value.

. Primary variable (pressure) is burst with a status bit set.

¡ Percent of range follows primary variable (pressure).

r Temperature is burst with a status bit set.

Saturation:

. Analog output switches to saturation value.

o Primary variable (pressure) is burst normally.
¡ Temperature is burst normally.

Transmitters set to multidrop mode handle saturation and alarm
condition s differently.

Alarm Conditions:
o Primary variable (pressure) is sent with a status bit set.

¡ Percent of range follows primary variable (pressure).

. Temperature is sent with a status bit set.

Saturation:

. Primary variable (pressure) is sent normally.

. Temperature is sent normally.

Transmitters with shrouded design electronics boards (board version
5.3 or later) have increased functionality that allows verifrcation testing
of alarm current levels. If you repair or replace the transmitter
electronics board, sensor module, or LCD meter, verify the transmitter
alarm level before you return the transmitter to service. This feature is
also useful in testing the reaction ofyour control system to a
transmitter in an alarm state. To verify the transmitter alarm values,
perform a loop test and set the transmitter output to the alarm value
(see Tables 2-1 and 2-2 onpage 2-2, and "Loop Test" on page 2-18).
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Rosemount Model 3051 Smart Pressure Transmitters

TRANSMITTER SECURITY

Security Jumper
(Write Protect)

Local Zero and Span
(Local Keys) Software
Lock Out

Physical Removal of Local
Zero and Span (Local KeYs)

There are three security methods with the Model 3051 transmitter:

1. Security Jumper: prevents all writes to transmitter
corrliguration.

2. LocalKeys (Local Zero and Span) Software Lock Out: prevents
changes to transmitter range points via local zero and span

adjustment keys. With local keys security enabled, changes to
confrguration are possible via HART.

3. Physical Removal of Local Keys (LocalZero and Span) Magnetic
Buttons: removes ability to use local keys to make transmitter
range point adjustments. With local keys security enabled,
changes to configuration are possible via HART.

NOTE
If the security jumper is not installed, the transmitter will continue to
operate in the security OFF confrguration.

You can prevent changes to the transmitter configuration data with the
write protection jumper. security is controlled by the security (write
protect) jumper located on the electronics board or meter face. Position
the jumper on the transmitter circuit board in the "ON" (WP on
previous electronics board) position to prevent accidental or deliberate
change of configuration data.

If the transmitter write protection jumper is in the "ON" position, the
transmitter will not accept any "writes" to its memory. Configuration
changes, such as digital trim and reranging, cannot take place when the
transmitter security is on.

To enable this feature, see "Local Span and Zero Control (Local Keys)"
onpage2-17.

To remove the magrretic buttons used to activate the local zero and
span, use a small slotted head screwdriver and pry off the small, plastic
cap located under the approval tag. Remove button assemblies and
discard.

NOTE
On previous versions of Model 3051, remove the magnetic screws.
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Transmitter Functions

CONFIGURING
TRANSMITTER ALARM
AND SECURITY JUMPER
PROCEDURE

FIGURE 2-1 . lmproved Electronics
Board.

To reposition the jumpers, follow the procedure described below.

1. If the transmitter is installed, secure the loop and remove power.

A 2. Remove the housing cover opposite the field terminal side. Do not
remove the transmitter covers in explosive atmospheres when
the circuit is alive.

3. Reposition the jumpers as desired.

¡ Figure 2-1 shows the jumper positions for Improued Electronics
Boards.

o Figure 2-2 shows Preuious Electronics Board jumper positions.

. Figure 2-3 shows transmitters with an optional LCD meter.

¡ Figure 2-5 shows the jumper positions for low-power
transmitters.

¿\ 4. Reattach the transmitter cover. Transmitter covers must be fully
engaged to meet explosionproof requirements.

I M PROVED ELECTRONICS BOARD

Alarm

Security

NOTE
Security jumper not installed = Not Write Protected.
Alarm jumper not installed = High Alarm.

o
roo
(9o
(f)
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Rosemount Model 3051 Smart Pressure Transmitters

to
û

a
gû

û

t 0

p

0!
0l
0'

FIGURE 2-2. Previous Electronics
Board.

FIGURE 2-3. lmproved Model 3051
with Optional LCD Meter.

d]
()o
r)
Õ
(f)

NOTE
Security jumper not installed = Not Write Protected
Alarm jumper not installed = High Alarm.

NOTE
Security jumper not installed = Not Write Protected.
Alarm jumper not installed = High Alarm.

Õ
O
J
()o

On one version of the
prev¡ous electronlcs
board, tho 60cur¡ty iumper
¡s locâted on the back slde
of the board. Contact
Rosemount Customer
Central at 1-800-999-9307
for more informat¡on.

o

*8,-lq.q7
xf'fiì- / rl

OFFON

SECURITY

ALARM

HI
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Transmitter Functions
I

1

I

)

FIGURE 2-4. Previous Model3051 with
Optional LCD Meter. JUMPER

co

o
(Ðo
C'

roo(Ð

NOTE
Alarm jumper not installed = High Alarm.

tÍ1.n
in Hz()

RosEto¡lrr

ALARM

LH
ooo

)

)
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Rosemount Model 3051 Smart Pressure Transmitters

SELECTING OUTPUT
RANGE FOR LOW.POWER
OUTPUT TRANSMITTERS

FIGURE 2-5. Low Power Transmitter
Electronics Boards.

Low power transmitters output either 1-5 V dc or 0.8-3.2Y dc
depending on the position of the voltage output jumper. To reposition
the voìtage outprrt jumper, follow the procedure described on page 2-5

NOTE
Default low power output is 1-5 V dc. After changing output between
1-5 V and 0.8-3.2 V, perform a low power output trim.

Alarm

I
VOLTAGE OUTPUT

JUMPER POSITIONS
TRANSMITTER SECURITY

JUMPER POSITIONS

ono
fn

O

r)
O
ct

lo oì
oo

oo
tõ-Õì

0.8-3.2 V dc IO OI
oo

oo
iõo

Write Protect ON

1-5 V dc Write Protect OFF

NOTE
Security jumper not installed = Not Write Protected.
Alarm jumper not installed = High Alarm.
Voltage orrtput jumper not installed = 1-5 V

o
o

0

tt
L0
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Transmitter Functions

COMMISSIONING THE
MODEL 3051 ON THE
BENCH WITH A HART-
BASED COMMUNICATOR

Setting the Loop to Manual

Commissioning consists of testing the transmitter and verifying
transmitter configuration data. You may commission Model 3051
transmitters either before or after installation. Commissioning the
transmitter on the bench before installation using a HART-based
communicator ensures that all transmitter components are in good
working order and acquaints you with the operation of the device.

¿\fo commission on the bench, connect the transmitter and the
communicator as shown in Figure 2-6 and 2-7 . n..{ake sure the
instruments in the loop are installed in accordance with intrinsically
safe or nonincendive field wiring practices before connecting a
communicator in an explosive atmosphere. Connect the communicator
leads at any termination point in the signal loop. It is most convenient
to connect them to the terminals labeled "COMM" on the terminal
block. Connecting across the "TEST" terminals will prevent
successful communication. To avoid exposing the transmitter
electronics to the plant environment after installation, set all
transmitter jumpers during the commissioning stage on the bench.

For 4-20 mA transmitters, you will need a power supply capable of
providing 10.5 to 55 V dc at the transmitter, and a meter to measure
output current. To enable communication, a resistance of at least 250
ohms must be present between the communicator loop connection and
the power supply. Do not use inductive-based transient protectors with
the Model3051.

Whenever you are preparing to send or request data that would disrupt
the loop or change the output of the transmitter, you must set your
process application loop to manual. Both the HART Communicator
Model 275 and the Rosemount Model268 will prompt you to set the
loop to manual when necessary. Keep in mind that acknowledging this
prompt does not set the loop to manual. The prompt is only a reminder;
you have to set the loop to manual yourself as a separate operation.

A S"" "Safety Messages" on page 2-1 for complete warning information.
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Rosemount Model 3051 Smart Pressure Transm¡tters

Wiring Diagrams
(Bench Hook-up)

FIGURE 2-6. Bench Hook-up
(4-20 mA Transmitters).

FIG U RE 2-7 . Bench Hook-up
(Low-Power Transmitters).

Connect the bench equipment as shown in Figure 2-6 and 2-7, and turn
on the HART-based communicator by pressing the ON/OFF key. The
communicator will search for a HART-compatible rìevice and will
indicate when the connection is made. If the communicator fails to
connect, it will indicate that no device was found. If this occurs, refer
to Section 4: Troubleshooting.

Current
Meter

24Vdc
Supply

RL>250O

CO
No(t
oo
d)

()oo

+
24V dc
Supply

Voltmeter

c0
N

=(rjo

6o(Ð

f-En
ItrtrD
f-tr-!|l¡trÚ
l¡nnl

EEË

+
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Transmitter Funct¡ons

Wiring Diagrams
(Field Hook-up)

FIGURE 2-8. Field Hook-up
(4-20 mA Transmitters).

FIGURE 2-9. Field Hook-up
(LowPower Transmitters).

The following diagrams illustrate wiring loops for a field hook-up with a
HART-based communicator.

CAUTION
Do not use inductive'
based trans¡ent protectors.

RL>250O

+ Power
Supply

Meter

S¡gnal point may be grounded at any
po¡nt or left ungrounded.

Power
Supply

Voltmeter

Cu

+

fD
c!oT
oo
6o

d)
OIo
uJ

ooo
oo

û

|EEN
Itr¡Ú
EEA
ItrtrNI

IEEEI
FN!J

o

fEE-il
ItrD¡I
lEnn
I¡ntr|t¡!!lItr¡ll
Flq

+
+

a

2-11



Rosemount Model 3051 Smart Pressure Transmitters

Review Key

REVIEW CONFIGURATION
DATA

1,5

CHECK OUTPUT

Process Variables

NOTE
Information and procedures in this section that make use of ÍIART
Communicator fast key sequences assume that the transmitter and
communicator are connected, powered, and operating correctly. If you
are not familiar with the HART Communicator or fast-key sequences,

refer to Appendix A: HART Communicator.

Before you place the transmitter into operation, it is recommended that
you review the transmitter configuration data that was set at the
factory. You should review the following configuration data:

Transmitter Model TyPe

Tag Range

Date Descriptor

Message Minimum and Maximum
Sensor Limits

Minimum Span Units

4 and 20 mA points Output (linear or sq. root)

Damping Alarm Setting (high,low)

Security Setting (on, off) LocalZerolSpan Keys
(enabled, disabled)

Integral Meter Sensor Fill
Isolator Material Flange (type, material)

O-Ring Material Drain/Vent

Remote Seal (type, fill fluid, Transmitter SÆ'[

isolator material, number)

Address Sensor S/l'[

Before performing other transmitter on-line operations, review the
digital output parameters to ensure that the transmitter is operating
properly and is configured to the appropriate process variables.

The process variables for the Model3051 provide the transmitter
output, and are continuously updated. The process variable menu
displays the following process variables:

. Pressure

. Percent ofRange

. Analog Output

The pressure reading in both Engineering Units and Percent of Range

will continue to track with pressures outside of the defined range from
the lower to the upper range limit of the sensor module. (Previous

versions of the software will track with pressure up to 1057o of span and
remain there as pressure increases.)

PV

2
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Transmitter Functions

Sensor Temperature

BASIC SETUP

Set Process Variable Units

Set Output

NOTE
Regardless of the range points, the Model 3051 will measure and report
all readings within the digital limits of the sensor. For example, if the
4 and 20 mA points are set to 0 and 10 inH2O, and the transmitter
detects a pressure of 25 inH2O, it digitalty outputs t}re 25 inH2O
reading and a 25OVo of span reading. However, there may be up to
+5.OVo error associated with output outside of the range points.

The Model 3051 contains a temperature sensor just above its pressure
sensor in the sensor module. When reading this temperature, keep in
mind that this is not a process temperature reading.

The PV Unit command sets the process variable units to allow you to
monitor your process using the appropriate units of measure. Select
from the following engineering units:

inH2O

inHg
ftH2o
mmH2O

mmHg
psi

torr
. inHzO r¿ 4 '6(1) . mmHzO u¡ 4 'çQ)

(1) Not available with low power or previous Model 3051 transmitters.

Activate the transmitter square root output option to make the analog
output proportional to flow. As the input approaches zero, the Model
3051 automatically switches to a linear output in order to ensure a
more smooth, stable output rrear zero. See Figure 2-10.

The transition from linear to square root is not adjustable. It occurs at
0.8Vo of ranged pressure input or 9Vo of full-scale flow output in
transmitters with Revision 5.2 or higher software. In earlier software,
the transition point occurred at 4Vo of ranged pressure input, or 207o of
full scale flow output.

From 0 percent to 0.6 percent ofthe ranged pressure input, the slope of
the curve is unity (y = x). This allows accurate calibration treat zero.
Greater slopes would cause large changes in output for small changes
at input. From 0.6 percent to 0.8 percent, the slope ofthe curve equals
42 (y = 42x) to achieve continuous transition from linear to square root
at the transition point.

a

a

a

a

a

a

a

o bar
. mbar
. glcmz

' kg/cm2

oPa
. kPa
o atm

PV F3

1, 't, 4

F3, F2

1,3

F3, F2, F1, F1

1,3,5
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Rosemount Model 3051 Smart Pressure Transmitters

FIGURE 2-10. Square Root OutPut
Transition Point.

Scale
Output (mA

dc)

n- 1
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12- 50
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1- 0

Sq. Root
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Full Scale
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Transition Point

L¡near Section

m1,o608{)
5.6 

-
6.42t 

-

I
l0

4.8- 5

4.Oge 

- 
0.6

Sq. Root Cu

Transition
Point

Slope=42

Slope=1
1- 0

0 0.6 0.8 I

Rerange TÌne Range Values command sets the 4 and 20 mA points (lower and
upper range values). Setting the range values to the limits of expected
readings maximizes transmitter performance. In practice, you may
reset the transmitter range values as ofben as necessary to reflect
changing process conditions.

NOTE
Regardless of the range points, the Model 3051will measure and report
all readings within the digital limits of the sensor. For example, if the 4
and 20 mA points are set to 0 and 10 inH20, and the transmitter detects
a pressure of 25 in}J20, it digitally outputs ttre 25 inH20 reading and a
2507o percent of span reading. However, there may be up to tí.OEo eftor
associated with output outside of the range points.

You may use one of three methods to rerange the transmitter. Each
method is unique; examine all three closely before deciding which
method to use.
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Transmitter Functions

F3, F2, F1, F3, F1

1,2,3, 1, 1

Rerange with a
Gommunicator On

Rerange with a Pressure Input
Source and a Communicator

Rerange with a Pressure lnput
Source and the Local Zero and
Span Buüons

Reranging using only the communicator is the easiest and most popular
way to rerange the transmitter. This method changes the values of the
analog 4 and 20 mA points independently without a pressure input.

NOTE
Changing the lower or upper range point results in similar changes to
the span.

To rerange using only the communicator, enter the fast-key sequence
above, select 1 Keypad input, and follow the on-line instructions. Or
enter the values directly from the HOME screen.

NOTE
If the transmitter security jumper is in the ON position, you will not be
able to make adjustments to the zero and span. Refer to Figure 2-I on
page 2-5 for the appropriate placement of the transmitter security
jumper.

Reranging using the communicator and a pressure source or process
pressure is a way of reranging the transmitter when specific 4 and
20 mA points are not known. This method changes the values of the
analog 4 and 20 mA points.

NOTE
When you set the 4 mA point the span is maintained; when you set the
20 mA point the span changes. If you set the lower range point to a
value that causes the upper range point to exceed the sensor limit, the
upper range point is automatically set to the sensor limit, and the span
is adjusted accordingly.

To rerange using the communicator and a pressure source or process
pressure, enter the fast-key sequence above, select 2 Apply uølues, and
follow the on-line instructions.

NOTE
If the transmitter security jumper is in the ON position, you will not be
able to make adjustments to the zero and. span. Refer to Figure 2-L on
page 2-5 for the appropriate placement of the transmitter security
jumper.

Reranging using the local zero and span adjustments (see Figure 2-11
on page 2-16) and a pressure source is a way ofreranging the
transmitter when specific 4 and 20 mA points are not known and a
communicator is not available.

NOTE
When you set the 4 mA point the span is maintained; when you set the
20 mA point the span changes. If you set the lower range point to a
value that causes the upper range point to exceed the sensor limit, the
upper range point is automatically set to the sensor limit, and the span
is adjusted accordingly.

F3, F2, F1, F3, F2

1,2,3, 1,2
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Rosemount Model 3051 Smart Pressure Transmitters

FIGURE 2-11. Local Zero and
Span Adjustments.

To rerange the transmitter using the span and zero buttons, perform
the following procedure:

1. Loosen the screw holding the certifica[iorrs label on to¡r of the
transmitter housing, and rotate the label to expose the zero and
span buttons (see Figure2-Ll on page 2-16).

2. Using a pressure source with an accuracy three to ten times the
desired calibrated accuracy, apply a pressure equivalent to the
lower range value to the high side of the transmitter.

3. To set the 4 mA point, press and hold the zero button for at least
two seconds, then verify that the output is 4 mA. If a meter is
installed, it will display ZERO PASS.

NOTE
The zero and span adjustments on previous versions of the transmitter
are screws instead ofbuttons. To activate the zero and span
adjustments loosen the screws until they pop up.

4. Apply a pressure equivalent to the upper range value to the high
side of the transmitter.

5. To set the 20 mA point, press and hold the span button for at
least two seconds, then verify that the output is 20 mA. If a meter
is installed, it will display SPAN PASS.

NOTE
If the transmitter security jumper is in the ON position, or if the local
zero and span adjustments are disabled through the sofbware, you will
not be able to make adjustments to the zero and span using the local
buttons. Refer to Figure 2-l o;npage 2-5 for the proper placement of the
transmitter security jumper. Or refer to "Local Span and Zero Control
(Local Keys)" on page 2-77 for instructions on how to enable the span
and zero buttons.

Span and Zero Adiustment Buttons

After you rerange the transmitter using the span and zero adjustments,
it is possible to disable the adjustments to prevent further reranging.
Ref'er to "Local Span and Zero Control (Local Keys)" below for
more information.

Nô
o
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Transmitter Functions

F3, F2, (F1 x 3)

1,3,6

Damping

LCD Meter Options

DETAILED SETUP

Local Span and Zero
Control (Local Keys)

Sensor Temperature
Output Unit Selection

The PV damp command changes the response time of the transmitter to
smooth variations in output readings caused by rapid changes in input.
Determine the appropriate damping setting based on the necessary
response time, signal stability, and other requirements of the of loop
dynamics of your system. The default damping value is 0.4 seconds,(l)
and can be reset to any of ten pre-configured damping values between 0
and 25.6 seconds.

The Meter Options command allows you to customize the LCD meter
for use in your application. You can confrgure the meter to display the
following information:

o Eng:ineering Units
o Percent ofRange

. User-Configurable LCD Scale

¡ Alternating between any two of the above

NOTE
The user-configurable LCD scale is a feature specifrc to the new
4-20 mA output transmitters. If you have a previous Model 3051
transmitter, upgrade the transmitter electronics board and LCD
display to attain this new functionality.

The user-confrgurable scale is a new feature that enables you to
configure the LCD meter to a custom scale using a Model275 HART
communicator. With this feature you can define the decimal point
position, the upper range value, the lower range value, the engineering
units, and the transfer function. Refer to "Custom Meter Configuration"
on page 6-3 for complete configuration information.

T}ne Local heys command allows software control over the use of the
local span and zero adjustments. To enable or disable the span and zero
adjustment buttons on your transmitter, perform the fast key sequence
at left.

NOTE
Disabling the local keys does not disable all transmitter configuration
changes. With the local keys disabled, you can still make changes to the
transmitter confrguration-including range values-using a HART
communicator.

The Se¿sor Temperature Output Unit Selection command selects
between Celsius and Fahrenheit units for output of the sensor
temperature. The sensor temperature output is accessible via HART
only. (The Sensor Temperature Output Units command is not available
on previous design transmitters.)

(1) Model 3051CDO default damping is 3.2 seconds. Model 3051CD|, with calibrations
below 2.5 inH2O (0,62 kPa), have damping set at 3.2 seconds.

not available

1, 4,3, 4

F4, F4, F2, F1

1,4,4,1,7

F4, F4, F2, F1

1, 4, 1,2,2
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DIAGNOSTICS AND
SERVICE

Transmitter Test

Loop Test

The diagnostics and service functions listed here are primarily for use
after you install the transmitter in the field. The transmitter test
feature is designed to verify that the transmitter is operating properly,
and can be perf'ormed either on the bench or in the lield. The loop test
feature is designed to verify proper loop wiring and transmitter output,
and should only be performed after you install the transmitter.

The transmitter test command initiates a more extensive diagnostics
routine than that performed continuously by the transmitter. The
transmitter test routine can quickly identify potential electronics
problems. If the transmitter test detects a problem, messages to
indicate the source ofthe problem are displayed on the
communicator screen.

The Loop Test command verifies the output of the transmitter, the
integrity of the loop, and the operations of any recorders or similar
devices installed in the loop. To initiate a loop test, perform the
following procedure:

1. Connect a reference meter to the transmitter. To do so, either
connect the meter to the test terminals on the transmitter
terminal block, or shunt the power to the transmitter through the
meter at some point in the loop.

2. From the HOME screen, select 7 Deuice Setup,2 Diagnostics and
Seruice,2 Loop Test, to prepare to perform a loop test.

3. Select OK after you set the control loop to manual (see "Setting
the Loop to Manual" on page 2-9). The communicator displays the
loop test menu.

4. Select a discreet milliamp level for the transmitter to output. At
the GHOOSE ANALOG OUTPUT prompt, select 1 4m4,2 20m4,
or select 3 other to manually input a value. IF you are performing
a loop test to verify the output of a transmitter, THEN enter a
value between 4 and 20 mA. IF you are performing a loop test to
verify the transmitter alarm levels, THEN enter the milliamp
value representing an alarm state (see Tables 2-L,2-3, and2-2 on
page 2-2).

5. Check the electrical current meter installed in the test loop to
verify that it reads the value you commanded the transmitter to
output. IF the readings match, THEN the transmitter and the
loop are confìgured and functioning properly. IF the readings do
not match, THEN you may have the current meter attached to
the wrong loop, there may be a fault in the wiring, the
transmitter may require an output trim, or the electrical current
meter may be malfunctioning.

A{ter completing the test procedure, the display returns to the loop test
screen and allows you to choose another output value or to exit
loop testing.

F2, F2

1,2, 1, 1

F2, F3

1,2,2
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CALIBRATION calibrating a smart transmitter is different from calibrating an analog
transmitter. The one-step calibration process of an analog transmitter
is done in three steps with a smart transmitter:

. Rerange-sets the 4 and 20 mA points at the desired pressures;

' sensor Trim-Adjusts the position of the factory characterization
curve to optimize the transmitter performance over a specified
pressure range or to adjust for mounting effects

o Analog Output Trim-Adjusts the analog output to match the
plant standard or the control loop.

smart transmitters operate differently than analog transmitters. A
smart transmitter uses a microprocessor that contains information
about the sensor's specific characteristics in response to pressure and
temperature inputs. A smart transmitter compensates for these sensor
variations. The process of generating the sensor performance profile is
called factory char acterization. Factory cr,¿¡r acterjzation also provides
the ability to readjust the 4 and 20 mA points without applying
pressure to the transmitter.

The trim and rerange functions also differ. Reranging sets the
transmitter analog output to the selected upper and lower range points
and can be done with or without an applied pressure. Reranging does
not change the factory characterization curve stored in the
microprocessor. sensor trimming requires an accurate pressure input
and adds additional compensation that adjusts the position of the
factory characterization curve to optimize transmitter performance
over a specific pressure range.

NOTE
sensor trimming adjusts the position of the factory characterization
curve. It is possible to degrade the performance of the transmitter if the
sensor trim is done improperly or with inaccurate equipment. contact
your local Rosemount representative or call Rosemount Customer
Central at 800-999-9307 ifyou have questions.
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3051 CA
3051T4
3051TG

1. Set output configuration parameters:

a. Set the range Points.
b. Set the output un¡ts.

c. Set the output type.

d. Set the damping value.

2. Optional: Perform a full sensor trim if equipment

available (accurate absolute pressure source required),

otherwise perform the low trim value section of the full

sensor trim procedure.

3. Optional: Perform an analog output tr¡m (multimeter

required).

1. Reconfigure parameters if necessary.

2. Perform low tr¡m value section of the full sensor trim

procedure to correct for mounting position effects.

3051 cD
3051CG
3051 L

3051 HD
3051 HG

1. Set output configuration parameters:

a. Set the range Points.
b. Set the output un¡ts.

c. Set the outPut tYPe.

d. Set the damPing value.

2. Optional. PerJorm a full sensor trim. (Accurate

multimeter required.)

S.OptionaL Perform an analog outputtrim
(Accurate multimeter required.)

1. Reconfigure parameters if necessary.

2. Zero trim the transmitter to compensat€ for mount¡ng

effects or static pressure effects.

Fielcl Câl¡bration TasksBench Calibration Task6Transmitter

TABLE 2-4. Recommended
Calibration Tasks.

Notes:
. A HART communicator is required for all sensor and output trim procedures.

, Modet 3051C Range 4 and Range 5 transmitters require a special calibration procedure when used in differential pressure applications

under high static tine pressure (see "Compensating Modet 3051 Range 4 and 5 Differential Transmitters for Line Pressure" on

page 2-28).

. Modet 30E1TG Range S transmitters use an absolute sensor that requires an accurate absolute pressure source to perform the

optional full sensor trim.

Calibration Overview Complete calibration of the Model3051 Pressure Transmitter involves

the following tasks:

""ï'#l"if'ï$$;;ïrï'F:î''

o Set Damping (page 2-17)

Calibrate the Sensor

. Full Trim (page 2-25)

c Zero Trim (page 2-25)

Galibrate the ¿t-20 mA Output

. 4-20 mA Output Trim (page 2-27) or

. 4F-20 mA Output Trim Using Other Scale (page 2-27) or

¡ Low-Power 1-5 V dc or Low-Power 0.8-3.2 Y dc (page 2-27)
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FIGURE 2-12. Transmitter Data Flow
with Calibration Options.

Figure 2-72 on page 2-2L illustrates the Model 3051 transmitter data
flow. This data flow can be summarized in four major steps:

L. A change in pressure is measured by a change in the sensor
output (Sensor Signal).

1. The sensor signal is converted to a digital format that can be
understood by the microprocessor (Analog-to-Digital Signal
Conversion).

2. Corcections are performed in the microprocessor to obtain a
digital representation of the process input (Digital PV).

3. The Digital PV is converted to an analog value (Digrtal-to-Analog
Signal Conversion).

Figure 2-12 also identifres the approximate transmitter location for
each calibration task. Note that the data flows from left to right, and a
parameter change affects all values to the right of the changed
parameter.

Not all calibration procedures should be performed for each Model 8051
transmitter. In addition, some procedures are appropriate for bench
calibration but should not be performed during freld calibration.
Table 2-4 identifies the recommended calibration procedures for each
type of Model 3051 transmitter for both bench and field calibration.

Transm¡tter Ranged 0 to 100 inH2O

Sensor

NOTE
Value on PV line should equal
the input pressure. Value on
AO line should equal the
output device read¡ng.

Êt
o
c¡
oc
Itc

F
E
¡

cor)olt
(,

()

3051:PT-4001

Online
@2 PV 100.00 inH2O

20.00 mA
0.00 inH2O

100.00 inH2O

3
4
5

I
<l

AO
LRV
URV

20.00 mA

Sensor

Microprocessor
Digital PV

Thãnsm¡ttar Eleclronlcs Modulê
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Deciding Which Trim
Procedure to Use

Determining Gal ibration
Frequency

To decide which trim procedure to use, you must first determine
whether the analog-to-digital section or the digital-to-analog section of
the transmitter electronics is in need of calibration. To do so, refer to
I'igure 2-12 and perform the following procedure:

1. Connect a pressure source, a HART communicator, and a digital
readout device to the transmitter.

2. Establish communication between the transmitter and
the communicator.

3. Apply pressure equal to the upper range point pressure
(1-00 inH20, for example).

4. Compare the applied pressure to the Process Variable (PV) line
on the Communicator On-line Menu. IF the PV reading on the
communicator does not match the applied pressure, and you are
confident that your test equipment is accurate, THEN perform a

sensor trim.

5. Compare the Analog Output (AO) line on the communicator on-
line menu to the digital readout device. IF the AO reading on the
communicator does not match the digital readout device, and you
are confrdent that your test equipment is accurate, THEN
perform an output trim.

Calibration frequency can vary greatly depending on the application,
performance requirements, and process conditions. Use the following
procedure to determine the calibration frequency that meets the needs

of your application.

1. Determine the performance required for your application.

2. Determine the operating conditions.

3. Calculate the Total Probable Error (TPE).

4. Calculate the stability per month.

5. Calculate the calibration frequency.

z-z¿
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FIGURE 2-1 3. Calculating Calibration
Frequency. Step 2: Operating Conditions

Transmitter = Model 3051

Calibrated Span = 150 ¡n H2O

Ambient Temperature Change = t 50 'F
Line Pressure = 500 psig

CD, Range 2 (URL = 250 inH2O)

Stepl:ÎeqùirédPérlormaice = 0.50% of spãn

Step 3: Calculate TPE

0.30

0.20

0.10

0.00

12 24

Months in Service

Sample Calculation

Step 1: Determine the performance required for your application.
Required Performance: 0.30% of span

Step 2: Determine the operating conditions.

Transmitter: Model 3051CD, Range 2
(URL=250 inH2O)

Calibrated Span: 150 inH2O

Ambient Temperature Change: t 50 "F

Line Pressure: 500 psig

Step 3: Calculate total probable error (TPE).

TPE = (Ref erenceAccuracy¡2 + lTemperatureEflect) + (Stat¡cPressureetfect¡2 = 0.150% of span

Where:

Reference Accuracy = + 0.075y" of span

Ambient Temperature Effect =

+f0'01 ?Q ¡-U n I + 0.0625)per 50 oF = 10.0833% of span-\ SPan ' -'---" )Y"' "'

Span Static Pressure Effect(1) =

0.1% reading per 1000 psi = +0.05 of span at maximum span

(1) Zero static pressure effect removed by zero trimming at line pressure.

Step 4: Calculate the stability per month.

Stability = +
0.0125 x UR of span for 5 years = +0.05% of span per month

Span

Step 5: Calculate calibration frequency.
Peformance - TPE O.3"/" - 0.123% = 51 months

0.80

0.70

0.60

0.50
e
t¡¡
c
G
CLg,

o
o\

Step 4: Calculate Stability

Step 5: Calculate Calibration Frequency O

'l
o
O(.)

r)o

Cal. Freq. = Stability per Month 0.003s%
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Sensor Trim You can trim the sensor using either the full trim or the zero trim
function. The trim functions vary in complexity, and their use is
application-dependent. Both trim functions alter the transmitter's
interpretation of the input signal.

A, uero trim is a single-point adjustment. It is useful for compensating
for mounting position effects and is most effective when performed with
l,he lransmitter installed in its final mounting position. Since this
correction maintains the slope of the characterization curve, it should
not be used in place ofa full trim over the full sensor range.

When performing a zero trim, ensure that the equalizing valve is open
and all wet legs are filled to the correct levels.

NOTE
Do not perform azeto trim on Model 3051 Absolute pressure
transmitters. A zero trim is zero based, and absolute pressure
transmitters reference absolute zeto. "Io correct mounting position
effects on a Modei 3051 Absoiute Pressure Transmitter, perform a low
trim within the full sensor trim function. The low trim function
provides a"zeto" correction similar to the zero trim function but it does
not require the input to be zero based.

-20 
mA Point

-4 
mA Point

20 mA Point

4 mA Point

o
<
@

I

p
O
cri

(D

<
o
c0

(r)oo
noo

LL

NONZERO-BASED
LEVEL APPLICATION

ZERO-BASED LEVEL
APPLICATION

ZERO-BASED FLOW
APPLICATION

A full trim is a two-point sensor calibration where two end-point
pressures are applied, and all output is linearized between them. You
should always adjust the low trim value frrst to establish the correct
offset. Adjustment of the high trim value provides a slope correction to
the characterization curve based on the low trim value. The factory-
established characterization curve is not changed by this procedure'
The trim values allow yott- to optimize performance over your specified
measuring range at the calibration temperature.
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F3, F2, F1, F3, F2

1,2,3,3, 1

l

Zero Trim

FullTrim

To calibrate the sensor with a IIART Communicator using the zero trim
function, perform the following procedure.

1". Vent the transmitter and attach a communicator to the
measurement loop.

2. From the communicator main menu select 7 Deuice setup,
2 Diagnostics and seruice, S Calibration, S Sensor trim, 1 Zero
trim to prepare to adjust the zero trim.

NOTE
The transmitter must be within 37o of fu:ue zero (zero based) in order to
calibrate it using the zero trim function.

3. Follow the commands provided by the communicator to complete
the adjustment of the zero trim.

To calibrate the sensor with a HART communicator using the full trim
function, perform the following procedure:

1. Assemble and power the entire calibration system including a
transmitter, TIART communicator, power supply, pressure input
source, and readout device (see Figure 2-L4).

NOTE
Use a pressure input source that is at least three times more accurate
than the transmitter, and allow the input pressure to stabilize for 10
seconds before entering any values.

2. From the communicator MAIN menu select 1 Deuice setup,
2 Diagnostics and seruice, S Calibration, S Sensor trim,2 Lower
sensor trim to prepare to adjust the lower trim point.

NOTE
Select pressure input values so that the low and high values are equal
to or outside the 4 and 20 mA points. Do not attempt to obtain reverse
output by reversing the high and low points. The transmitter allows
approximately a 57o URL deviation from the characterized curve
established at the factory.

3. Follow the commands provided by the communicator to complete
the adjustment of the lower value.

4. Repeat the procedure for the upper value, replacing 2 Lower
sensor trim witli' 3 Upper sensor trim in Step 2.

F4, F4, F3, F2, F1

1,2,3,3
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FIGURE 2-1 4. Digital Trim Connection
Drawing (z!-20 mA Transmitters).

Dead Weight Tester
Calibration Standard
for Sensor Trim Only

HART-Based
Communicator

Recall Factory Trim

Recall Factory Trim-
Sensor Trim

Recall Factory Trim-
Ana o

250 O M¡n¡mum
Loop Res¡stance

24v dc
Power
Supply

Model 3051
Transmitter

Precision
Meter

Tlae Recall Factory Tlim commands allow the restoration of the as-
shipped factory settings of the sensor trim and analog output trim.

NOTE
The Recall Factory Trim commands are not available on previous
design transmitters.

Resets the transmitter sensor trim to the as-shipped factory settings.
T};re Recall Factory Tlim-Sensor Tlim command can be useful for
recovering from an inadvertent zero trim of an absolute pressure unit.

Resets the transmitter analog output trim to the as-shipped
factory settings. ThLe RecaII Føctory Tfim-Analog Output command
can be useful for recovering from an inadvertettL zet'tt Lrin on an
absolute pressure transmitter.

t)oÍ)
noo

Not available

1,2,3, 4, 1

Not available

1 ,2,3, 4,2
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Analog Output Trim

D Trim

Digital-to-Analog Trim Using
Other Scale

Trim

The Analog Output TYim commands allow you to adjust the
transmitter's current output at the 4 and 20 mA points to match the
plant standards. This command adjusts the digital to analog signal
conversion (see Figure 2-12 onpage 2-21).

To perform a digital-to-analog trim with a HART communicator,
perform the following procedure.

1. From the HOME screen, select 1 Deuice setup, 2 Diag / Seruice,
3 Calibration, 4 D / A trim. Select OK after you set the control
loop to manual (see "setting the Loop to Manual,, on page 2-g).

2. connect an accurate reference ammeter to the transmitter at the
CONNECT REFERENCE METER prompt. To do so, connect the
positive lead to the positive terminal and the negative lead to the
test terminal in the transmitter terminal compartment, or shunt
the transmitter power through the reference meter at some point.

3. Select OK after connecting the reference meter.

4. Select OK at the SETTING FLD DEV OUTPUT TO 4 MA prompt.
The transmitter outputs 4,00 mA.

5. Record the actual value from the reference meter, and enter it at
the ENTER METER VALUE prompt. The communicator prompts
you to verify whether or not the output value equals the value on
the reference meter.

6. select 1 Yes if the reference meter value equals the transmitter
output value, or 2 No if it does not.
IF you select -t Yes, THEN proceed to Step Z.
IF you select 2 No, THEN repeat Step 5.

7. Select OK at the SETTING FLD DEV OUTPUT TO 20 MA prompt,
and repeat Steps 5 and 6 until the reference meter value equals
the transmitter output value.

8. select oK after you return the control loop to automatic control.

T}ae Sca,led D /A Tlim command matches the 4 and 20 mA points to a
user-selectable reference scale other than 4 and 20 mA (1 to 5 volts if
measuring across a 250 ohm load, or 0 to 100 percent if measuring from
a DCS, for example). To perform a scaled D/A trim, connect an accurate
reference meter to the transmitter and trim the output signal to scale
as outlined in the Output Trim procedure.

NOTE
use a precision resistor for optimum accuracy. If you add a resistor to
the loop, ensure that the power supply is sufficient to power the
transmitter to a 20 mA output with the additional loop resistance.

The Model3051 Low-Power Transmitter has two jumper-selectable
output ranges: 1-5 V dc and 0.8-3.2 V dc. Positioning this jumper for
the desired output range selects the proper coefficients for temperature
corrections. The jumper position also sets the output values
(1-5 or 0.8-3.2) which are communicated through HART protocol and
accessed by a hand held communicator.

F4, F4, F3, F1, F1

1,2,3,2, 1

F4, F4, F3, F1, F2

1,2,3,2,2

F4, F4, F3, F1, Fl

1,2,3,2, 1

!1i!:a,ì ;:i:
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Gompensating Model 3051
Range 4 and 5 Differential
Transmitters for
Line Pressure

However, switching this jumper does not by itself select the new

outputs; you must perform the "Digital-to-Analog Trim" procedure

above to match the transmitter's output voltages to the new
jumper selection.

Model 3051 Range 4 and Range 5 pressure transmitters require a

special calibration procedure when used in differential pressure

applications. The purpose of this procedure is to optimize transmitter
performance by reducing the effect of static line pressure in these

applications. Model 3051 differential pressure transmitters (Ranges 1,

2, and 3) do not require this procedure because the optimization occurs

in the sensor.

Applying high static pressure to Model 3051 Range 4 and Range 5

pi"r"n"" transmitters causes a systematic shift in the output. This shift
is linear with static pressure; correct it by performing the Full Trim
procedure on page 2-18.

The following specifications show the static pressure effect for Model

3051- Range 4 and Range 5 transmitters used in differential pressure

appiications:

Zero Effect:

*O.lVo of the upper range limit per 1000 psi (6,9 MPa) for line
pressures from 0 to 2000 psi (0 to 13,8 MPa)

¡0.27o of the upper range limit per 1000 psi (6,9 MPa) for line
pressures above 2000 Psi (13,8 MPa)

Span Effect:

Correctable to +0.2Vo ofreading per 1000 psi for line pressures from
0 to 3626 psi.

The systematic span shift caused by the application of static line
pressure is -1r.0\7o ofreading per 1000 psi for 3051C Range 4

transmitters, and -1..25%o of reading per 1000 psi for Range 5

transmitters.

Use the following example to compute corrected input values.

Example

A transmitter with model number 3051CD4 will be used in a
differential pressure application where the static line pressure is
1200 psi. The transmitter is ranged so that the output is 4 mA at
500 inHrO and 20 mA at L500 inH2O.

, - -- -L 1^-^ ----L^-^L:^ I l-., L:^l^ -+^+ì^ li-a ñfôccrrrô
I() cul-r'guL ¡ul syltLelrr¿1ulu Erlur uauÞçu uJ r¡tó[ DU4uru r¡r¡v yav!!q¡v,

first use the following formulas to determine corrected values for the
low trim and high trim.

LT=LRV+S(LRV)P
Where: LT = Corrected Low Trim Value

LRV = Lower Range Value

ù = -(ÞpAll sllllt frgl sPcullludlrurr,/

P = Static Line Pressure
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HT=gPY+S(URV)P
Where: HT =

URV =

s=
P=

ln this example:

URV =

LRV =

P=

S=

To calculate the low trim (LT) value:

LT=

LT=

Corrected High Trim Value

Upper Range Value

-(Span shift per spec¡fication)

Static Line Pressure

1500 inH2O

500 inH2O

1200 ps¡

t 0.01/'1000

500 + (0.01/1 000X500X1 200)

506 inH2O

ADVANCED FUNCTIONS

Saving, Recalling, and
Cloning Configuration Data

To calculate the high trim (HT) value:

HT= 1500+(0.01/1000X1500X1200)

HT = 1518 ¡nH2O

To complete a Model 3051 full trim and enter the corrected values for
low trim (IlT) and high trim (HT), refer to "FulI Trim" orrpage2-25.

Enter the corrected input values for low trim and high trim through the
communicator keypad after you apply the nominal value of pressure as
the transmitter input.

NOTE
After calibrating Model S0Sl Range 4 and Range 5 transmitters for
high differential pressure applications, rerange the 4 and 20 mA points
using the communicator to maintain the systematic static line pressure
correction. You may te-zero the 4 mA point at line pressure after
installation using the local zero button without affecting the
completed calibration.

Use the cloning feature of the Model275 HART Communicator if you
need to configure several Model3051 transmitters similarly. The
cloning process involves configuring a transmitter, saving the
configuration data, then sending a copy ofthe data to a separate
transmitter. There are a number of possible procedures to use when
saving, recalling, and cloning configuration data. For complete
instructions refer to the HART Communicator manual, publication no.
00809-0100-4275. One common method is as follows:

F4, F3, F1

left arrow, 1, 2
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Burst Mode

1. Completely configure the first transmitter.

2. Save the configuration data:

a. Select F2 SAVE frorn Lhe corn¡nurticator HOMVONLINE
screen.

b. Ensure that the location to which the data will be saved is set
to MODULE. If it is not, select 7 Location to set the save
location to MODULE.

c. Select 2 Name to name the configuration data. The default is
the transmitter tag number.

d. Ensure that the data type is set to STANDARD. IF the data
type is NOT STANDARD, THEN select 3 Data þpe to set the
data type to STANDARD.

e. Select F2 SAVE.

3. Connect and power the receiving transmitter and communicator.

4. Select the back arrow from the HOME/ONLINE screen. The HART
Communicator menu appears.

5. Select 1 Offline,2 Saued Configuration, 1 Module Contents to
reach the MODULE CONTENTS menu.

6. Use the DOWN ARROW to scroll through the list of
confrgurations in the memory module, and use the RIGHT
ARROW to select the configuration you wish to retrieve.

7. Select 1 Edit.

8. Select l Marh,All.

9. Select F2 SAVE.

10. Use the DOWN ARROW to scroll through the list of
configurations in the memory module, and use the RIGHT
ARROW to select the configuration again.

l-1". Select 3 Send to download the configuration to the transmitter,
'When frnished, the communicator informs you of the status. To
confrgure another transmitter, repeat Steps 3 through L0.

NOTE
The transmitter receiving the cloned data must have the same software
version (or later) as the original transmitter.

When configured for burst mode, the Model 3051 provides faster digital
communication from the transmitter to the control system by
eliminating the time required for the control system to request
information from the transmitter. Burst mode is compatible with use of
the analog signal. Because the TIART protocol features simultaneous
digital and analog data transmission, the analog value can drive other
equipment in the loop while the control system is receiving the digital
information. Burst mode applies only to the transmission of dynamic
data (pressure and temperature in engineering units, pressure in
percent of range, and/or analog output), and does not afï'ect the way
other transmitter data is accessed.

F4, F4, F4, F1

1,4,3,3,3
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Transmitter Functions

Multidrop Communication

Access to information other than dynamic transmitter data is obtained
through the normal polVresponse method of HART communication. A
IIART-based communicator or the control system may request any of
the information that is normally available while the transmitter is in
burst mode. Between each message sent by the transmitter, a short
pause allows the HART-based communicator or a control system to
initiate a request. The transmitter will receive the request, process the
response message, and then continue "bursting" the data
approximately three times per second.

Multidropping transmitters refers to the connection of several
transmitters to a single communications transmission line.
Communication between the host and the transmitters takes place
digitally with the analog output of the transmitters deactivated. Many
of the Rosemount SMART FAMILY@ tuansmitters can be multidropped.
With the HART smart communications protocol, up to 15 transmitters
can be connected on a single twisted pair of wires or over leased phone
lines. This feature can greatly reduce wiring costs.

The application of a multidrop installation requires consideration of the
update rate necessary from each transmitter, the combination of
transmitter models, and the length of the transmission line.
Communication with the transmitters can be accomplished with
commercially available Bell2O2 modems and a host implementing the
IIART protocol. Each transmitter is identifred by a unique address
(1-15) and responds to the commands defined in the HART protocol.
HART-based communicators can test, configure, and format a
multidropped transmitter the same rvay as a transmitter in a standard
point-to-point installation.

Figure 2-15 shows a typical multidrop network. This figure is not
intended as an installation diagram. Contact Rosemount product
support with specific requirements for multidrop applications.

NOTE
A transmitter in multidrop mode has the analog output fixed at 4 mA.
If a meter is installed to a transmitter in multidrop mode, it will
alternate the display between "current fixed" and the specified meter
output(s).
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FIGURE 2-15. Typical Multidrop
Network.

RS-232-C

t

Bell2O2 Modem

NOTE
Multidropping low-power transm¡tters
requ¡res special considerations.
Consult factory for details.

a Transm¡tter Address

Communicat¡ng w¡th a
Multid Transmitter

Polling a Multidropped
Transmitter

dl
¡.-o
moÍ)
t..ooÕ
Ðoo

c

NOTE
The Model 3051 is set to address 0 at the factory, allowing it to operate
in the standard point-to-point manner with a 4-20 mA output signal.
To activate multidrop communication, the transmitter address must be
changed to a number from 1to 15. This change deactivates the
4-20 mA analog output, sending itto 4 mA. It also disables the failure
mode alarm signal, which is controlled by the upscale/downscale
jumper position. Failure signals in multidropped transmitters are
communicated through HART messages.

To change the address of a multidropped transmitter, follow these fast
key sequences. To activate multidrop communication, the transmitter
address must be changed to a number from 1 to 15, and each
transmitter in a multidropped loop must have a unique address.

To communicate with a multidropped transmitter for the purpose of
testing, configuring, or formatting, follow the fast key sequence at left.

Polling a multidropped loop determines the model, address, and
number of transmitters on the given loop.

NOTE
The HART Communicator Model 275 requires you to use the UTILITY
menu to perform and autopoll. This menu is available from the MAIN
menu of the HART Communicator. Press the LEFT ARROW to move
from the ONLINE MENU to the MAIN menu. Press 4 frolr¿ the MAIN
menu to access the UTILITY menu.

Power
Supply

F1, F4, F4, F2, F3

1,4,3,3, 1

F1, F4, F4, F2, F2

1, 4,3,3,2

F1, F4, F4, F2, F3

Left arrow, 4, 1
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Section

OVERVIEW

SAFETY MESSAGES

Warnings (4)

lnstallation

The information in this section covers installation considerations.
Dimensional drawings for each Model S0Sl variation and mounting
configuration are included in this section.

Procedures and instructions in this section may require special
precautions to ensure the safety of the personnel performing the
operation. Information that raises potential safety issues is indicated
by a warning symbol (A). Refer to the following safety messages before
performing an operation preceded by this symbol.

Explosions can result in death or serious injury.
. Do not remove the transmitter covers in explosive environments when the

circuit is alive.

. Both transmitter covers must be fully engaged to meet
explosionproof requ irements.

. Before connect¡ng a communicator in an explosive atmosphere, make sure the
instruments in the loop are installed in accordance with intrinsically safe or
non-incendive field wiring practices.

. Verify that the operating atmosphere of the transmitter is consistent with the
appropriate hazardous locations certif ¡cat¡ons.

AWARNING

Electrical shock can result in death or serious injury.
. Avoid contact with the leads and terminals.

AWARNING

Process leaks could result in death or serious injury.

. lnstall and tighten all four flange bolts before applying pressure.

. Do not attempt to loosen or remove flange bolts while the transmitter ¡s

in service.

AWARNING

Replacement equipment or spare parts not approved by Rosemount Inc. for use
as spare parts could reduce the pressure retain¡ng capabilities of the transmitter
and may render the instrument dangerous.

. Use only bolts supplied with the Model 3051 or sold by Rosemount lnc. as
spare parts for the Model 3051 .

AWARNING
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Rosemount Model 3051 Smart Pressure Transmitters

lmproper assembly of manifolds to trad¡tional housing can damage
sensor module.

. For safe assembly of manifold to traditional flange, bolts must break back plane
of flange web (i.e., bolt hold) but must not contact module housing.

AWARNING

FIGURE 3-1. lnstallation Flowchart.

Trim Transmitter
for Mounting

Effects
(page 2-241

Confirm
Transm¡tter

Configuration
(page A-3)

Set Damping

Refer to
Section 4

Troubleshooting

Check Process
Connection
for Leaks

(page 3-1 2)

Set Output
Type

Power
Transmitter

Within

Set Range
Points

Wire Transmitter
(pages 3-20-3-22)

Apply PressureSet Units 3-3-3-18)

Mount
Transmitter

Check Jumpers
and Switches

Cal
Bench
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lnstallation

GENERAL
CONSIDERATIONS

MECHANICAL
CONSIDERATIONS

Measurement accuracy depends upon proper installation of the
transmitter and impulse piping. Mount the transmitter close to the
process and use a minimum of piping to achieve best accuracy. Keep in
mind the need for easy access, personnel safety, practical field
calibration, and a suitable transmitter environment. Install the
transmitter to minimize vibration, shock, and temperature fluctuation.

IMPORTANT
Install the enclosed pipe plug in unused conduit openings with a
minimum of five threads engaged to comply with explosionproof
requirements. The transmitter is shipped with the plug installed on
transmitters ordered with CSA explosionproof approval.

Figures 3-2 through 3-7 on pages 3-4 through 3-8 show dimensional
drawings of Model3051 transmitters. Figure 3-9 on page 3-11 shows
installation examples. Figures 3-12 through 3-14 on pages B-1G through
3-17 show dimensional drawings of mounting brackets.

NOTE
For Model3051CD0 and 3051CD1, mount the transmitter solidly to
prevent tilting. A tilt in the physical transmitter may cause a zero shift
in the transmitter output.

NOTE
For steam service, do not blow down impulse piping through the
transmitter. Flush the lines with the blocking valves closed and refill
the lines with water before resuming measurement.

NOTE.When 
the transmitter is mounted on its side, position the Coplanar

flange to ensure proper venting or draining. Mount the flange as shown
in Figure 3-10 on page 3-14, keeping drain/vent connections on the
bottom for gas service and on the top for liquid service.

NOTE
The Model 3051 transmitter incorporates two independent seals
between the process connection and the conduit connection.
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FIGURE 3-2. Model 3051CD
Dimensional Drawings.
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FIGURE 3-3. Model3051CG and
3051 CA Dimensional Drawings.
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Installation

FIGURE 3-4. Model 3051C (Traditional
Flange) Dimensional Drawings.
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FIGURE 3-5. Modet3051T
Dimensional Drawings.
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@
ü
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FIGURE 3-6. Model 3051H
Dimensional Drawings.
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lnstallation

TABLE 3'1. Model 3051L Dimensional
Specif ications- Except W h ere N oted,
Dimensions Are in Inches

(1) Tolerances are 0.040 (1 ,02), -0.020 (0,51).

103 mm103 mm173 mm89 mm18 mmI22Omm180 mm26 mmDN 1OO
DIN

PN 10/16

103 mm103 mm173 mm89 mm22mmI235 mm190 mm30 mmDN 1OO

79 mm79 mm127 mm65 mm18 mmI200 mm160 mm30 mmDN 80DIN
PN 25140

55 mm74mm95 mmNA1B mm4165 mm125 mm26 mmDN 50
DIN

PN 10-40

3.11
(7e)

3.11
(7e)(127)

5.0
(65)
2.58

(22)
0.88

B
6.62
(1 68)

6.62
(1 68)

1.37
(35)

3
(76)

2.16
(5s)

2.9
(74)

3.75
(e5)NA(1e)

o.75
B

6.5
(1 65)

5.0
(127)

1.12
(28)(51)

2
ASME B

16.5
(ANS|) 600

4.06
(1 03)

4.06
(103)

6.81
(173)

3.5
(8e)(221

0.88
B

10.0
(254)

7.88
(200)

1.62
(41)

4
(1 02)

3.11
(7e)

3.1'l
(7e)

5.0
(127)(65)

2.58
(22)
0.88

B
8.25
(20e)

6.62
(1 68)(38)

1.503
(76)

2.16
(55)

2.9
(74)

3.75
(s5)NA(1e)

o.75I6.5
(1 65)(127)

5.01.25
(32',)(51)

2

ASME B
16.5

(ANS|) 300

4.06
(103)

4.06
(103)(173)

6.813.5
(8s)

0.75
(1s)8

9.0
(228)

7.5
(1e0)

1.31
(33)

4
(102)

3.11
(7e)

3.11
(7e)(127\

5.0
(65)
2.54

(1e)
o.75

4
7.5

(1 e0)
6.0

(152)
1.31
(33)

3
(76)

2.16
(55)

2.9
(74)

3.75
(es)NA

0.75
(1e)

4
6.0

(152)
4.75
(121)

1.12
(28)(51)

2

ASME B
16.5

(ANS|) 150

o.D.
Gask.
Surf .

Class

ïhickness
Flange

c

Lower Housing

Pipe
Size

Bolt
Diameter

No. of
Bolts

Outside
D¡ameter

Bolt Hole
Diameter

Exten
Diam

(1)
Xmtr
Side

Proc.
Side

NOTE
Use this table in conjunction with Figure 3-7
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FIGURE 3-7. Model 3051L
Dimensional Drawings.
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lnstallation

FIGURE 3-8. Typical Mounting
Configurations for Model 3051
Transmitters with Model 305 and
305 Manifolds.

(146)

(146)

Model 3051C with Model 305 Manifold and
Option Code B3/89/BC Mounting Bracket

1.9
(4e)

3.4

NOTE: Dimens¡ons are in inches (millimeters).

Mounting

Model 3051T with Model 306 Manifold and
Option Code 84 Mounting Bracket

11 1

(281)

6.3
1.1
(28)

(1

(1 23) 11

=(103)

(5e)

lActual dimension depends
on thê number of threads
engaged to be leak tight.

The Model3051C Pressure Transmitter weighs 5.7lbs (2,6kg) without
additional options. Optional mounting brackets available with the
Model3051 allow mounting to a panel, wall, or 2-inch pipe. The 84
Bracket Option for use with the Coplanar flange and the Model3051T
is 316 SST with 316 SST bolts. Figures 3-10 and 3-11 on pages 3-14 and
3-15 show bracket dimensions and mounting confrgurations for the
B4 Option.

Bracket options BL,B2,B3,B7,88, and 89 are sturdy polyurethane
painted carbon steel brackets designed for use in pipe or panel
mounting the traditional flange (H2, H3, H4, or H7 option). The B1-83
brackets have carbon steel bolts, while the 87-89 brackets have
stainless steel bolts. Bracket options BA and BC are stainless steel with
stainless steel bolts. Dimensionally, these brackets are identical to the
B1-83 brackets used with the Rosemount Model 1151 Pressure
Transmitter except for the length of the bolts used to mount the
transmitter to the bracket. Bracket options 85186 are used for Model
3051H transmitters. These bracket styles facilitate multiple mounting
configurations (see Figures 3-12 and 3-13 on page 3-16). When
installing the transmitter to one of the mounting brackets, torque the
bolts to 125 inch-pounds.

o
r)oo
<
J
()o
no

4.2 (1O7)03054T8, ASME B 31.1 (ANS|)

4.2 (1O7)03054T7, ASME B 31.1 (ANS|)

4.2 (107)03054T3, G rafo i I P acking

3.6 (e0)03054T3, Tef I o n P acking

4.2 (1O7)03054T2, G rafoil Packing

3.6 (e0)03054T2, Tef I o n P acking

Model Number
Dimension B

in. (mm)
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Mounting Requirements

NOTE
The transmitter is calibrated in an upright position at the factory. If
you mount the transmitter in any other position, the zero point will
shift by an amount equivalent to the liquid head caused by the varied
mounting position. To reset the zero point, refer to "Sensor Trim" on
page2-24.

Refer to Figure 3-9 for examples of the following mounting
configurations:

Liquid Flow Measurement

. Place taps to the side of the line to prevent sediment deposits on
the transmitter's process isolators.

¡ Mount the transmitter beside or below the taps so gases can vent
into the process line.

o Mount drain/vent valve upward to allow gases to vent.

Gas Flow Measurement

o Place taps in the top or side of the line.

o Mount the transmitter beside or above the taps so liquid will
drain into the process line.

Steam Flow Measurement

o Place taps to the side of the line.

o Mount the transmitter below the taps to ensure that the impulse
piping will stay filled with condensate.

. Fill impulse lines with water to prevent the steam from
contacting the transmitter directly and to ensure accurate

nt cfovl-'rn¡¡v ùuq¡ ù qlJ.

NOTE
In steam or other elevated temperature services, it is important that
temperatures at the coplanar process flanges not exceed 250 'F (121 'C)
for transmitters with silicone fill or 185 'F (85 'C) for inert fill. In
vacuum service, these temperature limits are reduced to 220 "F
(104'C) for silicone fill and 160'F (71 'C) for inert fill. Models 3051L,
3051-H, and the traditional flange allow higher temperatures.
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Installation

FIGURE 3-9. lnstallation Examples.

GAS OR LIQUID SERVICE

lmpulse Piping

,r":2a

GAS SERVICE STEAM SERVICE

The piping between the process and the transmitter must accurately
transfer the pressure to obtain accurate measurements. There are frve
possible sources oferror: pressure transfer, leaks, friction loss
(particularly if purging is used), trapped gas in a liquid line, liquid in a
gas line, and density variations between the legs.

The best location for the transmitter in relation to the process pipe
depends on the process itself. Use the following guidelines to determine
transmitter location and placement of impulse piping:

. Keep impulse piping as short as possible.

o For liquid service, slope the impulse piping at least 1 inch per foot
(8 cm per m) upward from the transmitter toward the
process connection.

¡ For gas service, slope the impulse piping at least 1 inch per foot
(8 cm per m) downward from the transmitter toward the
process connection.

. Avoid high points in liquid lines and low points in gas lines.

. Make sure both impulse legs are the same temperature.

o IJse impulse piping large enough to avoid friction effects
and blockage.

r Vent all gas from liquid piping legs.

¡ 'When using a sealing fluid, fill both piping legs to the same level.

¡ When purging, make the purge connection close to the process
taps and purge through equal lengths of the same size pipe.
Avoid purging through the transmitter.

o Keep corrosive or hot (above 250 'F [12]- 'Cl) process material out
of direct contact with the sensor module and flanges.

o Prevent sediment deposits in the impulse piping.

o Keep the liquid head balanced on both legs of the impulse piping.

¡ Avoid conditions that might allow process fluid to freeze within
the process flange.
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Process Connections

A S"" "Safety Messages" on page 3-1 for complete warning informalion.

Model 3051 process connections on the transmitter flange are
V¿-18 NPT. Flange adapter unions wilhUz-I4 NPT connections are
supplied as standard. The threads are Class 2; use your plant-approved
lubricant or sealant when making the process connections. The process
connections on the transmitter flange are on 2rla-inch (54 mm) centers
to allow direct mounting to a three-valve or five-valve manifold. Rotate
one or both ofthe flange adapters to attain connection centers of
2 inches (51 mm), 2Vs inches (54 mm), or 2r/+ inches (57 mm). See
page 3-12 for information on the Model 3051T process connection.

Alnstall and tighten all four flange bolts before applying pressure, or
process leakage will result. When properly installed, the flange bolts
will protrude through the top of the module housing. Do not attempt to
loosen or remove the flange bolts while the transmitter is in service.

To install adapters to a Coplanar flange, perform the following
procedure:

1. Remove the flange bolts.

2. Leaving the flange in place, move the adapters into position with
the O-ring installed.

3. Clamp the adapters and the Coplanar flange to the transmitter
module using the larger of the bolts supplied.

4. Tighten the bolts. Refer to "Mounting Bolts" on page 3-18 for
torque specifications.

Failure to install proper flange adapter O-rings can cause process leaks, which can
result in death or serious injury.

Each style of Rosemount flange adapters requires a unique O-ring, as shown below.
Flange adapters are distinguished by their unique grooves.

Use only the O-ring designed to seal with an adapter. Refer to the Spare Parts list in
Section 5: Specifications and Reference Data for the correct part numbers of the flange
adapters and O-rings designed for Model 3051 transmitters.

MODEL 1151

o(o()o
no
(f)

MODEL 3001 /3051 /202413095

Flange Adapter
O-ring

Flange Adapter
O-ring

Unique O-ring
Grooves

AWARNING

3-12



lnstallation

When compressed, Teflon@ O-rings tend to cold flow, which aids in their
sealing capabilities. Whenever you remove flanges or adapters, visually
inspect the Teflon O-rings. Replace them if there are any signs of
damage, such as nicks or cuts. If they are undamaged, you may reuse
them. If you replace the O-rings, retorque the flange bolts after
installation to compensate for cold flow. Refer to the process sensor body
reassembly procedure in Section 4: Troubleshooting.

The electronics housing can be rotated up to 180 degrees (left or right)
to improve field access or to better view the optional LCD meter. To
rotate the housing, perform the following procedure:

l-. Loosen the housing rotation set screw using aelu-in. hex wrench.

2. Turn the housing up to 180 degrees to the left or right ofits
original (as shipped) position. Do not rotate the housing more
than 180 degrees without first perform¡ng a disassembly
procedure (see "Disassembly Procedures" on page 4-3). Over-
rotation will sever the electrical connection between the sensor
module and the electron¡cs module.

3. Retighten the housing rotation set screw.

Model 30517
Process Connection

Housing Rotation

Do not apply torque directly to the sensor module. Rotation between the sensor module
and the process connection can damage the electronics. To avoid damage, apply torque
only to the hex-shaped process connection.
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Sensor Module

Process Connection

AWARNING
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Rosemount Model 3051 Smart Pressure Transmitters

FIGURE 3-10. Coplanar Flange
Mounting Configurations with Optional
Bracket (84) for 2-in. Pipe or
Panel Mounting.
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lnstallation

FIGURE 3-11. Model3051T Mounting
Configurations with Optional Bracket
(84) for 2-in. Pipe or Panel Mounting.
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Rosemount Model 3051 Smart Pressure Transmitters

FIGURE 3-1 2. Optional Mounting
Bracket for Traditional Flange
Options 81/87/BA.

NOTE
D¡mensions are ¡n inches (millimeters).

FIGURE 3-1 3. Optional Mounting
Brackets for Traditional Flange
Options B2lB8, B3/89/BC.

NOTE
Dimensions are in inches (millimeters).
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Installation

FIGURE 3-14. Optional Mounting
Bracket for 3051H Option Codes 85/
86.
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Rosemount Model 3051 Smart Pressure Transmitters

Mounting Bolts

Differential Pressure

Gage/Absolute Pressure

Bolt lnstallation

TABLE 3-2. Bolt lnstallation
Torque Values.

Ar S"" "Safety Messages" on page 3-1 for complete warning information.

The following guidelines have been established to ensure a tight flange,
adapter, or manifold seal. The Model 3051 is shipped with the Coplanar
flange installed with four 1.75-inch flange bolts. The following bolts also
are supplied to facilitate other mounting configurations:

o Four Z.B8-inch flange/adapter bolts for mounting the flange
adapters to the Coplanar flange.

¡ Four 2.25-inc]¡' manif'old/flange bolts f'or mounting the Coplanar
flange on a three-valve manifold. In this configuration, the
1.75-inch bolts may be used to mount the flange adapters to the
process connection side of the manifold.

¡ Two 2.88-inch flange/adapter bolts for mounting the flange
adapters to the Coplanar flange.

Figures 3-15 and 3-16 on pages 3-19 and 3-20 show mounting bolts and
bolting configurations. See page 6-11 for bolting requirements for
alternate mounting configurations. Stainless steel bolts supplied by
Rosemount Inc. are coated with a lubricant to ease installation. Carbon
steel bolts do not require lubrication. No additional lubricant should be
applied when installing either type of bolt. Bolts supplied by
Rosemount Inc. are identified by their head markings:

Carbon Steel (GS) Head Markings

Stainless Steel (SST) Head Markings

* The last d¡git in the F593_ head marking
may be any letter between A and M.

fiOt ty use bolts supplied with the Model 3051 or sold by Rosemount Inc.
as spare parts for the Model 3051 transmitter. Use the following bolt
installation procedure:

1. Finger-tighten the bolts.

2. Torque the bolts to the initial torque value using a crossing
pattern (see Table 3-2for torque values).

3. Torque the bolts to the final torque value using the same
crossing pattern.

87M

B8M F593_*

300 in.-lb (34 N-m)MoneF-Option L6 650 in.-lb (73 N-m)

650 in.-lb (73 N-m)300 in.-lb (34 N-m)ASTM-A-1 93-B7M-Option L5

300 in.-lb (34 N-m)150 in.-lb (17 N-m)316 SST-Option L4

300 in.-lb (3a N-m)CS-ASTM-4445 Standard 650 in.-lb (73 N-m)

Bolt Malerial lnitial Torque Value Final Torque Value
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lnstallation

FIGURE 3-15. Mounting Bolts and Bolt
Configurations for Coplanar Flange.

TRANSMITTER WITH
FLANGE BOLTS

2.88 (73) x 4

TRANSMITTER WITH
FLANGE ADAPTERS AND
FLANGE/ADAPTER BOLTS

2.88 (73) x 4

NOTE
Dimensions are ¡n inches (m¡llimeters).

TRANSMITTER WITH 3-VALVE MANIFOLD
MANIFOLD/FLANGE BOLTS

FLANGE ADAPTERS
AND FLANGE/ADAPTER BOLTS

(Differential Conf iguration Shown)

2.25 (s7l x 4

1.75 (44) x 4

(1 ) Model 3051T transmitters are direct mount and do not require bolts
for process connection.
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Differential Pressure

Flange Bolts

Flange/Adapter Bolts

Manifold/Flange Bolts

Gage/Absolute Pressure (1 )

Flange Bolts

Flange/Adapter Bolts

in. (mm)
Size

QtyDescription
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Rosemount Model 3051 Smart Pressure Transmitters

FIGURE 3-16. Traditional Flange
Bolt Configurations.

DIFFERENTIAL TRANSMITTER

Drain/Vent

1.75 (441 x 4

NOTE
Dimensions are in inches (millimeters).

ELECTRICAL
CONSIDERATIONS

Power Supply
4-20 mA Transmitters

GAG E/ABSO L UTE TRANSM ITTE R

Plug
DrainA/ent

1.50 (38) x 4
1.75 (44) x 4

1.50 (38) x

The transmitter terminal block is in the compartment of the electronics
housing labeled "FIELD TERMINALS." The other compartment
contains the transmitter electronics module. Connections for the HART-
based communicator are attached beneath the terminal screws on the
terminal block. You can connect the Rosemount Model 272Fíeld
Calibrator at the signal terminals to provide po\Mer to the transmitter
temporarily for calibration or diagnostic purposes. Or you can attach it
to the test connections on the terminal block of the transmitter for
indication purposes. Figure 3-17 shows power supply load limitations
for the transmitter.

The dc power supply should provide power with less than2 percent
ripple. The total resistance load is the sum ofthe resistance ofthe
signal leads and the load resistance ofthe controller, indicator, and
related pieces. Note that the resistance ofintrinsic safety barriers, if
used, must be included.

NOTE
A minimum loop resistance of 250 ohms is required to communicate
with a HART-based communicator. With 250 ohms of loop resistance,
the transmitter will require a minimum of L6 volts to output 20 mA.
If a single po\¡/er supply is used to power more than one Model 3051
transmitter, the power supply used, and circuitry common to the
transmitters, should not have more than 20 ohms of impedance
at L2OOHz.
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Low Power Transmitters
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lnstallation

FIGURE 3-17. Power Supply Load
Limitations, 4-2O mA Transmitters.

Wiring

Max. Loop Res¡stance = 43.5 x (Power Supply Voltage - 10.5)

1935

1500

1000

500

0
10.5 20 30 40 55

42.4
Voltage (V dc)

(1)

Communication requires a minimum loop resistance of 250 ohms.

(1) For CSA approval, power supply must not exceed 42.4 U

To make connections, perform the following procedure:

A 1. Remove the housing cover on the side marked "FIELD
TERMINALS." Do not remove the cover in explosive atmospheres
when the circuit is alive. All power to the transmitter is supplied
over the signal wiring.

A 2. Connect the lead that originates at the positive side of the power
supply to the terminal marked "+" and the lead that originates
from the negative side of the power supply to the terminal
marked "-". Avoid contact with the leads and terminals. Do not
connect the powered signal wiring to the test terminals. Power
could damage the test diode in the test connection.

3. Plug and seal unused conduit connections on the transmitter
housing to avoid moisture accumulation in the terminal side of
the housing. If you do not seal the unused connections, mount the
transmitter with the electrical housing positioned downward for
drainage. Install wiring with a drip loop. Arrange the drip loop so
the bottom is lower than the conduit connections and the
transmitter housing.

NOTE
Signal wiring needs to be shielded, but use twisted pairs for best
results. In order to ensure proper communication, use 24 AWG or larger
wire, and do not exceed 5000 feet (1 500 meters).

Inductive-based transient protectors, including the Rosemount Model
470, can adversely affect the output of Model3051 4-20 mA
transmitters. Do not use the Model 470 for transient protection with
the Model3051. If your application requires transient protection,
install the Transient Protection Terminal Block (see "Transient
Protection Terminal Block (T1)" on page 6-12).
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A Su" "Safety Messages" on page 3-1 for complete warn¡ng information
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Rosemount Model 3051 Smart Pressure Transmitters

Signal Wiring Grounding

HAZARDOUS LOCATIONS

Grounding the
Transmitter Case

Do not run signal wiring in conduit or open trays with power wiring, or
near heavy electrical equipment. You may ground the sig¡al wiring at
any one point on the signal loop, or leave it ungrounded. The negative
terminal of the power supply is a recommended grounding point.

The Model 3051has an explosion-proof housing ancl circuitry suitable
for intrinsically safe and non-incendive operation. Individual
transmitters are clearly marked with a tag indicating the certifrcations
they carry. See Section 5 Specifications and Reference Data for specific
approval categories, and see Appendix C Approval Drawings for
installation drawings.

IMPORTANT NOTE
Once a device labeled with multiple approval types is installed, it
should not be reinstalled using any other approval types. Permanently
mark the approval label to distinguish it from unused approval types.

The transmitter case should always be grounded in accordance with
national and local electrical codes. The most effective transmitter case
grounding method is direct connection to earth ground with minimal
impedance. Methods for grounding the transmitter case include:

¡ lnternal Ground eonnection: The Internal Ground Connection
screw is inside the FIELD TERMINALS side of the electronics
housing. This screw is identifred by a ground symbol (€), and is
standard on all Model3051 transmitters.

. External Ground Assembly: This assembly is included with the
optional transient protection terminal block (Option Code T1),
and it is included with CESVCENELEC Flameproof Certifrcation
(Option Code E8), BASEEFA/CENELEC Intrinsic Safety
Certification (Option Code I1), and BASEEFA Type N
Certification (Option Code N1). The External Ground Assembly
can also be ordered with the transmitter (Option Code V5), or as
a spare part (03031-0398-0001).

NOTE
Grounding the transmitter case using the threaded conduit connection
may not provide a suffrcient ground. The transient protection terminal
block (Option Code T1) does not provide transient protection unless the
transmitter case is properly grounded. Use the above guidelines to
ground the transmitter case. Do not run the transient protection
ground wire with signal wiring as the ground wire may carry excessive
current if a lightning strike occurs.
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lnstallation

ENV¡RONMENTAL
CONSIDERATIONS

Access Requirements

Process Flange Orientation

Housing Rotat¡on

TerminalSide of
Electronics Housing

Circuit Side of
Electronics Housing

Exterior of Electronics Housing

Cover lnstallation

The following guidelines can help optimize transmitter performance.
Mount the transmitter to minimize ambient temperature changes,
vibration, mechanical shock, and to avoid external contact with
corrosive materials. Section 5: Specifications and Reference Data lists
the transmitter temperature operating limits.

When choosing an installation location and position, take into account
the need for access to the transmitter.

Mount the process flanges with sufficient clearance for process
connections. For safety reasons, place the drain/vent valves so the
process fluid is directed away from technicians when the vents are
used. In addition, consider the possible need for a testing or calibration
input.

See "Housing Rotation" on page 3-13.

Mount the transmitter so that the terminal side is accessible. A 0.75-
inch (19 mm) clearance is required for cover removal. Use a conduit
plug on the unused side of the conduit opening.

Provide 0.75 inches (19 mm) clearance if possible for cover removal.
Three inches of clearance is required for cover removal if a meter is
installed.

The integral span and zero adjustments are located under the
certifications plate on the top of the transmitter. Allow a minimum of
1.0 inch of clearance above the transmitter if you intend to use the
integral zero and span adjustments.

Always install the electronics housing covers metal-to-metal to ensure a
proper seal.
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Section

OVERVIEW

SAFETY MESSAGES

Warnings (4)

Troubleshoot¡ng

Table 4-1 provides summarized troubleshooting suggestions for the
most common operating problems.

If you suspect a malfunction despite the absence of any diagnostic
messages on the communicator display, follow the procedures described
here to verify that transmitter hardware and process connections are in
good working order. Always deal with the most likely and easiest-to-
check conditions fìrst.

Procedures and instructions in this section may require special
precautions to ensure the safety of the personnel performing the
operations. Information that raises potential safety issues is indicated
by a warning symbol (A). Refer to the following safety messages before
performing an operation preceded by this symbol.

Explosions can result ¡n death or serious injury,
. Do not remove the transmitter covers in explosive environments when the

circuit is alive.

. Both transmitter covers must be fully engaged to meet explosionproof
requirements.

. Before connecting a communicator in an explosive atmosphere, make sure that
the instruments in the loop are installed according to intrinsically safe or
nonincendive field wiring practices.

AWARNING

Stat¡c electricity can damage sensitive components.
. Observe safe handling precautions for stat¡c-sensitive components.

Acnurroru
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Pressure Variable Reading ls Erratic . Check impulse piping for blockage.
. Check damping.
. Check for EMF interference.
. Replace sensor module.

Pressure Variable Reading ls
Low or High

. Check impulse piping for blockage.

. Check test equipment.

. Perform full sensor trim.

. Replace sensor module.

No Response to Changes in

Applied Pressure

. Check test equipment.

. Check impulse piping for blockage.

. Check disabled span adjustment.

. Check if output in alarm condition.

. Replace sensor module.

Milliamp Reading ls Low or High . Check pressure variable reading for saturation.
. Check if output in alarm condition.
. Verify 4 and 20 mA range points.
. Perform 4-2O mA output trim.
. Replace electronics board.

Transmitter Not Communicating with
HABT Communicator

. Check power supply voltage at transmitter (minimum 10.5 V)

. Verify calibration settings (4 and 20 mA points)

. Check load resistance (250 o minimum).

. Check if unit is addressed properly.

. Replace electronics board.

Milliamp Reading ls Zero . Check if power polarity is reversed.
. Verify voltage across terminals (should be 10 to 55 V dc).

. Check for bad diode in terminal block.

. Replace transmitter terminal block.

Corrective ActionsSymptom

Rosemount Model 3051 Smart Pressure Transmitters

TABLE 4-1. Model 3051
Troubleshooti Chart

BEFORE DISASSEMBLING
THE TRANSMITTER

FIGURE 4-1. lmproved and Previous
Styles of the Model 3051
Transmitter Housing.

Maintenance procedures differ for improved and previous style
transmitter housings. Verify the specific physical characteristics of your
transmitter before you begin any maintenance procedures. The width of
the conduit entries is the most noticeable physical difference between
the improved and the previous style housing (see Figure 4-1).

IìfiBROVED PREVIOÜS.xoÚsno Hol¡stNG
ln. (105 mm|------> e.2 ln. (90 mm)
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Troubleshooting

DISASSEMBLY
PROCEDURES

Remove the Transmitter
from Service

eÜe

Remove the Terminal Block

c0

Nb

0o
O

7\Do not remove the instrument cover in explosive atmospheres when the

-circuit is alive.

NOTE
Once you have determined a transmitter to be inoperable, remove it
from service.

Be aware of the following:

¡ Isolate and vent the process from the transmitter before
removing the transmitter from service.

o Remove all electrical leads and conduit.
¡ Detach the process flange by removing the four flange bolts and

the two alignment screws that secure it.
¡ Do not scratch, puncture, or depress the isolating diaphragms.
. Clean isolating diaphragms with a soft rag and a mild cleaning

solution, and rinse with clear water.

o Whenever you remove the process flange or flange adapters,
visually inspect the Teflon O-rings. Replace the O-rings if they
show any signs of damage, such as nicks or cuts. If they are
undamaged, you may reuse them.

The Model 3051C transmitter is attached to the process connection by
four bolts and two cap screws. Remove the four bolts and separate the
transmitter from the process connection manifold or flange. You can
leave the process connection in place and ready for re-installation.

The Model 3051T is attached to the process by a single hex nut
process connection. Loosen the hex nut to separate the transmitter
from the process.

Electrical connections are located on the terminal block in the
compartment labelled "FIELD TERMINALS."

Loosen the two small screws located at the g o'clock and 4 o'clock
positions, and pull the entire terminal block out to remove it.

NOTE
If removing the terminal block from the housing of a previous version of
the transmitter, you will have to manually disconnect the power leads
from the rear of the terminal block before completely separating it from
the housing.
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Rosemount Model 3051 Smart Pressure Transmitters

Remove the
Electronics Board

The transmitter electronics board is located in the compartment
opposite the terminal side. To remove the electronics board perform the
following proccdure:

1. Remove the housing cover opposite the field terminal side.

2. Loosen the two captive screws that anchor the board to the
housing. The electronics board is electrostatically sensitive;
observe handling precautions for static-sensitive components.

NOTE
If you are disassembling a transmitter with a LCD meter, loosen the
two captive screws that are visible on the right and left side of the
meter display. The two screws anchor the LCD meter to the electronics
board and the electronics board to the housing.

3. Slowly pull the electronics board out of the housing. With the two
captive screws free of the transmitter housing, only the sensor
module ribbon cable holds the board to the housing.

NOTE
Previous versions of the electronics board utilize a snap-in power plug
and receptacle. Carefully unsnap the power plug from the receptacle to
free the board from the power cord.

4. Disconnect the sensor module ribbon cable to release the
electronics board from the transmitter.
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Ar S"" "Safety Messages" on page 4-1 for complete warning information
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Troubleshooting

Remove the Sensor
Module from the
Electronics Housing
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l-. Carefully tuck the cable connector completely inside of the
internal shroud.

NOTE
Do not remove the housing until after you tuck the cable connector
completely inside of the internal shroud. The shroud protects the cable
from damage that can occur when you rotate the housing.

2. Loosen the housing rotation set screw with a e/o¿-inch hex
wrench, and back off one full turn.

IMPORTANT
To prevent damage to the sensor module ribbon cable, disconnect it
from the electronics board before you remove the sensor module from
the electrical housing.

3. Unscrew the housing from the module, making sure the shroud
and sensor cable do not catch on the housing.

IMPORTANT
Make sure the sensor ribbon cable and internal shroud remain
completely free of the housing as you rotate it. Damage can occur to the
cable if the internal shroud and sensor cable become hung up and
rotate with the housing.
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Rosemount Model 3051 Smart Pressure Transmitters

REASSEMBLY
PROCEDURES

Attach the Sensor Module
to the Electronics Housing
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1. Inspect all cover and housing (non-process wetted) O-rings and
replace if necessary. Lightly grease with silicone lubricant to
ensure a good seal.

2. Carefully tuck the cable connector completely inside the internal
shroud. To do so, turn the shroud and cable counterclockwise one

rotation to tighten the cable.

3. Lower the electronics housing onto the module. Guide the
internal shroud and cable through the housing and into the
external shroud.

4. Turn the housing clockwise the fasten it to the module.

IMPORTANT
To prevent damage to the cable connector, watch the cable and shroud
as you attach the housing to the module. Make sure the cable connector
does not slip out of the internal shroud and begin to rotate with the
housing. Reinsert the cable connector into the shroud if it escapes
before the housing is fully fastened.

5. Thread the housing completely onto the sensor module. The
housing must be no more than one full turn from flush with the
sensor module to comply with explosionproof requirements.

6. Tighten the housing rotation set screw using a e/o¿-inch

hex wrench.

NOTE
Electronics board revision 5.3.163 or later (all shrouded designs) are
able to verify alarm current levels. After replacing the transmitter
electronics board, sensor module, or LCD meter, an alarm level test is
recommended before returning the transmitter to service (see 'Alarm
T.a.rol \/o¡ilìeqfinn" nn nqoa 2-31

A S"" "safety Messages" on page 4-1 for complete warning information
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Troubleshooting

Attach the
Electronics Board
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1. Remove the cable connector from its position inside of the
internal shroud and attach it to the electronics board.

2. Insert the electronics board into the housing, making sure that
the posts from the electronics housing properly engage the
receptacles on the electronics board.

NOTE
Ifyou are reassembling a previous version ofthe electronics board (or
placing a new version ofthe electronics board in a previous version of
the housing), attach the snap-in power connection to the receptacle on
the board with the black and red wires routed toward the center of the
board and below the white reed switch holder.

3. Tighten the captive mounting screws

4. Replace the electronics housing cover. The transmitter covers
must be engaged metal-to-metal to ensure a proper seal and to
meet explosionproof requirements.

NOTE
Electronics board revision 5.3.163 or later (all shrouded designs) are
able to verify alarm current levels. After replacing the transmitter
electronics board, sensor module, or LCD meter, an alarm level test is
recommended before returning the transmitter to service (see 'Alarm
Level Verification" on page 2-3).

A

A S"" "Safety Messages" on page 4-1 for complete warning information
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Rosemount Model 3051 Smart Pressure Transmitters

lnstall the Terminal Block

Reassemble the Process
Sensor Body

c0
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Gently slide the terminal block into place, making sure the posts from
the electronics housing properly engage the receptacles on the terminal
block. Tighten the captive screws and replace the electronics housing
cover. The transmitter covers must be fully engaged to meet
explosionproof requirements.

NOTE
If you are reassembling a previous version of the terminal block, attach
the black and red wires to the back side of the block before you insert it
into the electronics housing.

1. Visually inspect the Teflon sensor module O-rings. If the O-rings
are undamaged, you may reuse them. If the O-rings show signs of
damage, such as nicks or cuts, or if there is any doubt about their
ability to sea-l properly, replace them with new O-rings.

NOTE
If you are replacing the O-rings, be careful not to scratch the O-ring
grooves or the surface of the isolating diaphragm when removing the
damaged O-rings.

2. Install the process flange on the sensor module. To hold the
process flange in place, install the two hex head alignment
screws. These screws are not pressure retaining and need only be
finger tight. Do not overtighten; this will affect the module/flange
alignment.

3. Install the appropriate flange bolts.

a. IF the installation requires a1/+I8 NPT mounting, THEN use
four 1.75-inch flange bolts. Go to step f.

b. IF the installation requires arlz-tL NPT mounting, THEN use
four 2.88-inch process flange/adapter bolts. EXCEPTION: For
gage pressure confrgurations, use two 2.88-inch bolts and two
1.75-inch bolts. Go to step d.

c. IF the installation uses a three-valve manifold (differential
pressure applications only), THEN use four 2.25-incr;' manifold
flange bolts. Go to step e.

d. Hold the flange adapters and adapter O-rings in place while
fìnger-tightening the bolts. Go to step g.

e. Align the process flange with the three-valve manifold.
f. Finger tighten the bolts.
g. Tighten the bolts to the initial torque value using a crossed

pattern. See Table 4-2 for appropriate torque values.

h. Tighten the bolts to the final torque value using a crossed
pattern. See Table 4-2 for appropriate torque values. When
fully tightened, the bolts should extend through the top of the
module housing.

i. If the installation uses a three-valve manifold, then install
flange adapters on the process end of the manifold using the
1.75-inch flange bolts supplied with the transmitter.
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Troubleshooting

TABLE 4-2. Boll lnstallation
Torque Values.

Returning Rosemount
Products and Mater¡als

4. IF you replaced the Teflon sensor module O-rings, THEN
re-torque the flange bolts after installation to compensate for
cold flow.

5. Install the drain/vent valve.

a. Apply sealing tape to the threads on the seat. Starting at the
base of the valve with the threaded end pointing toward the
installer, apply two clockwise turns of the sealing tape.

b. Take care to place the opening on the valve so that process
fluid will drain toward the ground and away from personnel
when the valve is opened.

c. Tighten the drain/vent valve Io 250 in.-lb (28.25 N-m).

NOTE
After replacing O-rings on Range 1 transmitters and re-installing the
process flange, expose the transmitter to a temperature of 185 'F
(85 'C) for two hours. Then re-tighten the flange bolts in a cross
pattern, and again expose the transmitter to a temperature of 185 'F
(85 'C) for two hours before calibration.

To expedite the return process outside ofthe United States, contact the
nearest Rosemount representative.

Within the United States, call the Rosemount National Response
Center using the 1-800-654-RSMT (7768) toll-free number. This center,
available 24 hours a day, will assist you with any needed information
or materials.

The center will ask for product model and serial numbers, and will
provide a Return Material Authorization (RMA) number. The center
will also ask for the process material to which the product was
last exposed.

Rosemount National Response Center representatives will explain the
additional information and procedures necessary to return goods
exposed to hazardous substances.

650 in.-lb (73 N-m)300 in.-lb (34 N-m)Monel-Option L6

650 in.-lb (73 N-m)300 in.-lb (3a N-m)
ASTM -A- 1 93-B7M-Option

L5

300 in.-lb (34 N-m)150 in.-lb (17 N-m)316 SST-Option L4

650 in.-lb (73 N-m)300 in.-lb (34 N-m)CS-ASTM-4445 Standard

Final Torque ValueBolt Material lnitial Torque Value

lndividuals who handle products exposed to a hazardous substance can avoid injury if
they are informed of and understand the hazard. lf the product being returned was
exposed to a hazardous substance as defined by OSHA, a copy of the required Material
Safety Data Sheet (MSDS) for each hazardous substance identified must be included
with the returned goods.

ACAUTION
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Section

PERFORMANCE
SPECIFICATIONS

Specifications and
Reference Data

Total Performance is based on combined errors of reference accuracy, ambient temperature effect, and
stat¡c pressure effect-

For detailed pe¡lormance specifications, see page S-2.

Reference Accuracy
x.0.0757o of span.

Total Performance
+O.t\Vo of span for +50 'F (28 "C) temperature changes, up to 1000 psi
(6,9 MPa) line pressure (CD only), from 1:1to 5:l rangedown.

Stability
t0.125Vo of URL for 5 years for t50 "F (28'C) temperature changes,
and up to 1000 psi (6,9 MPa) line pressure.

Dynamic Performance
Total Response Time (T¿ + T")
100 ms

Reference Accuracy
¡0.LOVo of span.

Stability
*O.20Vo of URL for 1year,

Reference Accuracy
+0.05Vo of span.

Total Performance
+0.\0Vo of span for +50'F (28 "C) temperature changes, up to 1000 psi
(6,9 MPa) line pressure, from 1:1 to 5:1 rangedown.

Stability
t0.t257o of URL for 5 years for +50'F (28'C) temperature changes,
and up to 1000 psi (6,9 MPa) line pressure.

Dynamic Performance
Total Response Time (T6 + T")
100 ms

Model 3051C (Ranges 2-5), Modet 30517

Model 3051CD, LowDraft Range (Ranges 0-t)

Model 3051 P-Reference Class
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Rosemount Model 305'l Transmitter for Flow, Level, and Pressure Measurement

Model 3051 L-Liquid Level

DETAILED
PERFORMANCE
SPECIFICATIONS

Reference Accuracy

Reference Accuracy
¡0.07íVo of span.

Reference Accuracy
¡0.0757o of span.

Stability
¡0.L%o of URL for 12 months for Ranges 2 and 3.

*0.27o of URL for 12 months for Ranges 4 and 5.

Zero-based spans, reference cond¡tions, silicone o¡t fill, 316 SST isolating diaphragms, 4-20 mA analog

output, and digital trim values equal to the span set points'

Stated reference accuracy includes hysteresis, terminal-based linearity,
setability, and repeatability.

3051CD Ranges 2-5 and 3051CG

rO.07\Vo of span.
For spans less than 10:1, accuracy =

t[o.ozs + o.oos(ffi)] ø, or snun

3051CD Range 1

+0.107o of span.
For spans less than 15:1, accuracy =

+[o.ozs + uoos(ye 
a n)] 

z, or srun

3051CD Range 0
x.0.lÙVo of span.
For spans less than 2:L, accuracy =
t0.OíVo of URL.

3051T/CA Ranges 1-5

*0.0757o of span.
For spans less than 10:1, accuracy =

t 
fo.oozs 

(r!1ß!)] ø, o r s nun

305'lCA Range 0

x.0.0757o of span.
For spans less than 5:1, accuracy =

tfo.ozs . r.r(#, 
")l 

z, or sran

Model 3051 H-High Process Temperature
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Specifications and Reference Data

Ambient Temperature
Effect per 50'F (28'C)

Static Pressure Effect per
1000 psi (6,9 MPa)

3051 H/3051 L

¡0.075Vo of span. For spans less than 10:1, accuracy =

t[o.ozs * o.oos(ffi)] z, or soun

3051 P

¡0.057o of span.

3051CD/CG

x.(O.0L25Vo URL + 0.0625Vo span) from 1:1to 5:1

t(0.0257o URL + 0.L25Vo span) from 5:1to 100:L

Range 0: ¡(O.25Vo URL + 0.057o span)

Range l: ¡(0.1Vo URL + 0.257o span)

3051 P

r(0.006Vo URL + 0.03Vo span)

3051 H

*(0.025Vo URL + O.l2\Vo span + 0.35 inH2O)

For spans below 30:l rangedown:

x.(0.035Vo URL + 0.l25%o spân + 0.35 inH2O)

3051L

See the Rosemount Instrument Toolkit'" or
SOAP 2000 software.

3051T and 3051C4

*(0.025Vo URL + 0.1257o span) from 1:1to 30:L

¡(0.035Vo URL + O.l2\Vo span) from 30:1to 100:1

Range O: *(O.l%o URL + 0.25Vo span)

Range 5: ¡(O.IVo URL + 0.l5%o span)

Model3051T Range L:

*(0.0257o URL + 0.1257o span) from 1:1" to 10:1

¡(0.057o URL + O.I257o span) from 10:1to 100:1

Zero Error (can be calibrated out at line pressure)
Zeroline effect 1000 MPa).(

[0.20 + 0.20 (Pressure - 2)]%+0.10% URL2-53051 HD

N/A10.04% URL2,33051 PD

[0.10 + 0.10 (Pressure - 2)]%*0.10% URL4,5

[0.20 + 0.20 (Pressure - 2)]%+0.05% URL2,3

N/A+0.25% URL'1

N/A+0.'125% URLg(t)3051CD

Zero Effect with Static Pressure
: 2000 psi (13,7 MPa)

Zero Effect with Static
Pressure > 2000 ps¡ (13,7 MPa)Model Range

(1) Specification expressed in Percent/l00 psi (0,69 MPa) up to 750 ps¡ (5,17 Mpa).
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Rosemount Model 3051 Transmitter for Flow, Level, and Pressure Measurement

Mounting Position Effects

Span Error

line effect 1000 (6,9 MPa)

(1) Specif¡cation expressed in Percent/l 00 psi (0,69 MPa)
up to 750 ps¡ (5,17 MPa).

(2) Accuracy listed ¡s after correction of systematic span
effect. Refer to page 2-28 for line pressure
compensation procedu re.

Dynamic Performance
Dead Time and Update Rate applies to all models
and ranges, analog output only.

Dead Time (T6):45 milliseconds (nominal)

Update Rale=22 times per second

Total Response T¡me (T¿ + T"):

3051C/P

L00 milliseconds for ranges 2-5

255 milliseconds for range 1"

700 milliseconds for range 0

30517

100 milliseconds for ranges 1"-5

3051 H/3051 L

Consult factory

Figure 5-1. Typical Smart Transmitter Response Time

3051C/P
Zero shifts up to +1.25 inH2O (0,31 kPa), which can be calibrated out.
No span effect.

3051 H
n a :rL- - L- . E :-TT 

^ 
/ 1oq ^*Íf ^\ 

---L:-L -^* t-^ --l;l--^+^l ^"+¿el'o SIllI LS UIJ l,U =U rlur2\-, \ Lâ I tL)LtrLLZv rt wlllurl L4tr vç L411u¡ 4ùsu vuù!

No span effect.

4,5e\ *O.2O"k of reading

2,33051 HD +0.101" of reading

2,33051 PD +0.'10% of reading

¡0.2oo/o of reading4,5e)

CQ t0.10% of reading

1 +O.4Oo/" of reading

6(1)3051 CD +0.15% of reading

Span EffeclModel Range

m¡tter 4-20 mA Output vs. Time

= Dead
= Time

4mA

= T¿+T"

20mA

Pressure Released

Time

9.89m4

L -T"To*

Response

63.2% of Total
Step Change
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Specifications and Reference Data

Vibration Effect

Power Supply Effect

RFI Effects

Transient Protection
(Option Gode T1)

3051 L
With liquid level diaphragm in vertical plane, zero shifb of up to 1
inH2O (25,4rrtm}I2O).
With diaphragm in horizontal plane, zero shift of up to 5 inH2O
(I27 mmH2O) plus extension length on extended units. All zero shifts
can be calibrated out. No span effect.

30s1T/CA
Zero shifts up to 2.5 inH2O (63,5 mmH2O), which can be calibrated out
No span effect.

All Models
Measurement effect due to vibrations is negligible except at resonance
frequencies. When at resonance frequencies, vibration effect is less than
+0.IVo of URL per g when tested between 15 and 2000 Hz in any axis
relative to pipe-mounted process conditions.

All Models
Less than *0.0057o of calibrated span per volt.

All Models
x.0.L7o of span from 20 to 1000 MHz and for field strenth up to 30 V/m

All Models

Meets IEEE Standard 587, Category B

l- kV crest (10 x 1000 microseconds)

3 kV crest (8 x 20 microseconds)

6 kV crest (1,2 x 5O microseconds)

Meets IEEE Standatd 472,
Surge Withstand Capability
SWC 2,5 kV crest, 1 MHz wave form

General Specif ications :

Response Time:
Peak Surge Current:
Peak Tranisent Voltage:
Loop lmpedance:
Applicable Standards:

NOTE:
Calibrations at 68 'F (20 "C) per ASME Z2l0.l (ANSI)

< 1 nanosecond

5000 amps to housing
100 V dc
< 25 ohms
lEc 801-4, tEC 801-5
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Rosemount Model 3051 Transmitter for Flow, Level, and Pressure Measurement

FUNCTIONAL
SPECIFICATIONS

Range and Sensor Limits
TABLE 5-1 . Model 3051CD, 3051CG, 3051R 3051L, and 3051H Range and Sensor Limits

TABLE 5-2. Model 3051C4 Range and Sensor Limits

TABLE 5-3. Model 3051T Range and Sensor Limits

0 psia
(0 kPa)

-14.7 psig

5 2000 psi
(13 800

kPa)

200 psi
(1 380
kPa)

20 psi
(138 kPa)

NA- 2000 psi
(-13 800

kPa)

0.5 psia
(3,5 kPa

abs)

- 2000 psi

(-13 800
kPa)

0.5 psia
(3,5 kPa

abs)

- 2000 psi
(-13 800

kPa)

NA

30 psi
(2o7 kPa)

3 psi
(2O,7 kPa)

4 -300 psi
(-2 O70

kPa)

0.5psia
(3,5 kPa

abs)

-300 psi
(-2 070

kPa)

300 psi
(2 07O
kPa)

0.5 psia
(3,5 kPa

abs)

-300 psi
(-2 070

kPa)

0.5 psia
(3,5 kPa

abs)

-300 psi
(-2 070

kPa)

100 ¡nH2O
(24,8 kPa)

10 inH2O
(2,4BkPa)

3 0.5ps¡a
(3,5 kPa

abs)

-1 000
inH20

(-248 kPa)

1 000
inH2O

(248 kPa)

0.5 ps¡a
(3,5 kPa

abs)

-1 000
inH20

(-248 kPa)

0.5 psia
(3,5 kPa

abs)

-1 000
inH2O

(-248 kPa)

-1000
inH20

(-248kPa)

25 inH2O
(6,22 kPa)

2.5 inH2O
(0,62 kPa)

2 -250 inHzO
(-62,2kPa)

-250 inH2O
(-62,2kPa)

-250 inH2O
(-62,2kPa)

250 inH2C)

(62,2 kPa)
-250inH2o
(-62,2 kPa)

-250 inH2O
(-62,2kPa\

-250 inH2O
(-62,2 kPa)

-250 inH2O
(-62,2 kPa)

25 inH2O
(6,22kPa)

NA0.5 inH2O
(0,12 kPa)

1 NANA-25 inH2O
(-6,22kPa)

NANANANA

0 3.0 inH2O
(750 Pa)

NA0.1 inH2O
(25 Pa)

NANANA-3.0 inH2O
(-750 Pa)

NANANA

og)
(E
fr

Model
3051 CD,
CG, L, H

Lower (LRL)

Range and Sensor LimitsMinimum Span

3051 H

Gage
Model
3051 P

Upper
(URL)

3051 L
Differential

3051 L

Gage
3051 H

Differential
3051 C

Differential
3051C/P

Gage
3051 P

Differential

4000 psia
(27 580 kPa)

40 psia
(275,8 kPa)

4 0 psia
(0 kPa)

3 0 ps¡a
(0 kPa)

800 psia
(5 515,8 kPa)

8 psia
(55,16 kPa)

2 0 psia
(0 kPa)

150 ps¡a
(1 034,2 kPa)

1.5 psia
(10,34 kPa)

0.3 psia
(2,07 kPa)

1 0 psia
(0 kPa)

30 psia
(206,8 kPa)

0.167 psia
(8,6 mmHga)

0 0 psia
(0 mmHga)

5 psia
(260 mmHga)

o
tt)

ofr

Range and Sensor Limits

Minimum
Span

Upper
(URL)

Lower
(LRL)

2000 ps¡

(1 3 790 kPa)
5 10000 psi

(68 948 kPa)

4000 ps¡

(27 579 kPa)
40 psi
(276 kPa)

4 -14.7 psig
(-101 kPa)

0 psia
(0 kPa)

0 psia
(0 kPa)

800 psi
(5 516 kPa)

I psi
(55 kPa)

3 -14.7 psig
(-101 kPa)

2 -14.7 ps¡g
(-101 kPa)

0 psia
(0 kPa)

150 psi
(1 034 kPa)

1.5 psi
(10 kPa)

0.3 psi
(2 kPa)

1 -14.7 ps¡g
(-101 kPa)

0 psia
(0 kPa)

30 psi
(207 kPa)

o
tn
C(!

cÊ

Range and Sensor Limits

Minímum
Span

Upper
(URL) (LRL) (Abs.)

Lower
(LRL)(Gase)

5-6
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(-101



Specifications and Reference Data

Zero and Span Adjustment Requirements
. Zero and span values can be set anywhere within the range

limits stated in Table 5-1 through 5-3.

o Span must be greater than or equal to the minimum span stated
in Table 5-l through 5-3.

Service
Liquid, gas, and vapor appiications.

4-20 mA (Output Code A)

Output

Two-wire 4-20 rr,A, user-selectable for linear or square root output.
Digital process variable superimposed on 4-20 mA signal, available
to any host that conforms to the HART protocol.

Power Supply
External power supply required. Standard transmitter (4-20 mA)
operates on l-0.5 to 55 V dc with no load.

Load Lirnitations

Maximum loop resistance is determined by the voltage level of the
external power supply, as described by:

Max. Loop Resistance = 43.5(Power Supply Voltage - 10.5)

For CSA
approval, power
supply must not
exceed 42.4 V

0

1935

1 500

500

at

E
.C
o
t'
Go
J

55

Voltage N'îé;
Communicat¡on requires a minimum loop resistance of 250 ohms.

Low Power (Output Code M)

Output

Three wire 1-5 V dc or 0.8-3.2 V dc (Option Code C2) user-selectable
output. Also user selectable for linear or square root output
confrguration. Digital process variable superimposed on voltage
signal, available to any host conforming to the IIART protocol.
Low-power transmitter operates on 6-12 V dc with no load.

Power Consumption

3,0 mA, 18-36 mW

Minimum Load lmpedance

100 kO (Vo,r¿ wiring)

Indication

Optional 5-digit LCD meter

10.5 20 30
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Rosemount Model 3051 Transmitter for Flow, Level, and Pressure Measurement

Overpressure Limits
Transmitters withstand the following limits
without damage:

Model305lCD/CG

Range 0: 750 psi (5 171 kPa)
Range 1: 2000 psig (13,8 MPa)
Ranges 2-5:3626 psig (25 MPa)

Model 3051CA

Range 0: 60 psia (413,7 kPa)
Range L: L20 psia (827,4 kPa)
Range 2: 300 psia (2 070 kPa)
Range 3: 1600 psia (11 030 kPa)
Range 4: 6000 psia (41 370 kPa)

Model 3051 H

All Ranges: 3626 psig (25 MPa)

Model 3051TG/TA

Range 1: 750 psi (5,2 MPa)
Range 2: 1500 psi (10,3 MPa)
Range 3: 1600 psi (11,0 MPa)
Range 4: 6000 psi (41,4 MPa)
Range 5: 15000 psi (L03,4 MPa)

Model 3051PG

Ranges 2-5:3626 psig (25 MPa)

Model 3051 PD

Ranges 2 and 3: 2000 psig (13,8 MPa)

For Model3051L or Level Flange Option Codes FA, FB, FC, and FD,
limit is 0 psia to the flange rating or sensor rating, whichever is lower.

TABLE 5-4. Model 3051L and Level Flange Rating Limits

Static Pressure Limit

Model305lCD Only

Operates within specifications between static line pressures of 0.5
psia and 3626 psig (4500 psig for Option Code Pg).

Range 0: 0.5 psia and 750 psig
Range L: 0.5 psia and 2000 psig

Model3051PD Only

Operates within specifrcations between static line pressures of 0.5
psia and 2000 psig.

DIN PN 10/16 16 bar 16 bar

DIN PN 25140 40 bar 40 bar

At 248'F (120'C), rating decreases with increas¡ng temperature.

bar

ANSYASME

ANSYASME

At 100 "F (38'C),

Class 300 740 psig

Class 600 1480 psig

decreases with increasing temperatu re.

150

720 psig

1440 psig

CS Rating SST RatingStandard ] fyp"
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Specifications and Reference Data

Burst Pressure Limits
Burst pressure on Coplanar, traditional, or Model 3051H process flange
is 10000 psig (69 MPa).
Burst pressure for the Model 3051T is
Ranges 1-4: 11000 psi (75,8 MPa)
Range 5: 26000 psig (179 MPa)

Failure Mode Alarm

Output Code A

If self-diagnostics detect a gross transmitter failure, the analog
signal will be driven <3.75 mA or >21.75 mA to alert the user. Also,
NAMUR-Compliant alarm limits are installed through the C4 or CN
option. NAMUR-Compliant limits are <3.6 mA for low alarm, and
>22.5 mAfor high alarm. High or low alarm signal is user-selectable
by internal jumper.

Output Code M
If self-diagnostics detect a gross transmitter failure, the analog
signal will be driven either below 0.94 V or above 5.4 V to alert the
user (below 0.75 V or above 4.4Y for Option C2). High or low alarm
signal is user-selectable by internal jumper.

Temperature L¡m¡ts

Ambient

-40 to 185 'F (-40 to 85 'C).

With integral meter: 4 to 175'F (-20 to 80 "C)

Storage

-50 to 230 "F (-46 to 11"0 "C)

With integral meter: -40 to 185 "F (-40 to 85 "C)

Process

At atmospheric pressures and above. See Table 5-5.

TABLE 5-5. Model3051 Process Temperature Limits

0 to 185'F (-18 to 85'C)(2)lnert Fill Sensor(l)
Silicone Fill

-221o 250 "F
-40 to 250 lo 121

to 121lnert F¡ll Sensor(1)

toto

-50 to 350 "F (-45 Io 177 "C)
0 to 375 'F (-18 to 191 'C)

D.C.

lnert(1)

Neobee M-20@(1)

totolnert Fill

-40 to 25O "F (-40 to 121 "C)(2)

-40 to 300 "F (-40 to 149 "C)(2)

-40 to 300 "F (-40 to 149 'C)(2)

-40 to 300'F (-40 to 149 'C)(2)

w¡th Coplanar Flange

with Traditional Flange

with Level Flange

with Model 305 lntegral Manifold

Model 3051 CD, 3051 CG, 3O51 CA, 3051 P

Model 3051H (Process Fill Fluid)

Model 3051T (Process Fill Fluíd)

Model 3051L Low-Side Temperature Limits
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Rosemount Model 3051 Transmitter for Flow, Level, and Pressure Measurement

PHYSICAL
SPECIFICATIONS

TABLE 5-5. Model 3051 Process Temperature Limits

(1) Process temperatures above 1 85 "F (85 "C) requ¡re derating the
amb¡ent l¡m¡ts by a 1.5:1 ratio (0.6:1 ratio Íor the Model 3051H).

(2) 220'F (104 "C) limit in vacuum service; 130 "F (54 "C) for
pressures below 0.5 psia.

(3) 160'F (71 "C) limit in vacuum service.
(4) Not available for Model 3051CA.
(5) Upper l¡m¡t is for seal assemblies mounted away from the

transm¡tter w¡th the use of capillaries.

Humidity Limits
O-1007o relative humidity

Turn-On Time
Performance within specifrcations less than 2.0 seconds after power is
applied to the transmitter

Volumetric Displacement
Less than 0.005 in3 (0,08 cms)

Damping
Analog output response to a step input change is user-selectable from 0
to 36 seconds for one time constant. This soÍtware damping is in
addition to sensor module response time.

Electrical Gonnections
Yz-14 NPT, PG 13.5, Gr/2, and M20 x 1.5 (CM20) conduit. HART
interface connections frxed to terminal block.

Process Connections

All Models except 3051L and 30517

V¿-18 NPT on21a-in. centers

Vz-14 NPT ott 2-, 2!a-, or 2!¿-in. centers

Model 3051 L

High pressure side: 2-,3-, or 4-in., ASME B 1-6.5 (ANSI) Class 150,
300 or 600 flange; 50, 80 or 100 mm, PN 40 or 10/16 flange

Low pressure side:V¿-18 NPT on flange

Ys-14 NPT on adapter

Model 30517

Ya-18 NPI y2-14 NPT female, Gr/z A DIN 16288 Male (available in
SST for Range 1-4 transmitters only), or Autoclave type F 250-C
(Pressure relieved s/ro-18 gland thread; r/¿,OD high pressure tube 60"
cone; available in SST for Range 5 transmitters only).

-100 to 300'F (-73 to 149 "C)
60 to 600'F (15 to 315 "C)

-40 to 400 "F (-40 to 205 "C)

-50 to 350 'F (-45 to 177 "C)
0 to 200 'F (-18 to 93 'C)
0 to 400 'F (-18 to 205 'C)
0 to 200 'F (-18 to 93 "C)

-50 to 400 'F (-45 to 205 'C)

Syltherm- XLT

D.C. Silicone 704@(s)

D.C. Silicone 200
lnert
Glycerin and Water
Neobee M-20

Propylene Glycol and Water
Syltherm 800

Model 3051 L High-Side Temperature Limits
(Process Fill Fluid)
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Specifications and Reference Data

Process-Wetted Parts

Process lsolatin Dia ragms

Drain/Vent Valves

316 SST, Hastelloy C, or Monel material (Monel not available with
Model3051L or 3051H)

Process Flanges and Adapters
Plated carbon steel, CF-8M (Cast version of 316 SSI material per
ASTM-4743), Hastelloy C, or Monel

Wetted O-rings
Glass-filled TFE (Graphite-filled TFE with isolating diaphragm
Option Code C6)

Model 3051L Process Wetted Parts

Flanged Process Gonnection
(Transmitter High Side)

Process Diaphragms, lncluding Process
Gasket Surface:

316L SST, Hastelloy C-276, or Tantalum

Extension

CF-3M (Cast version of 316L SST, material per ASTM-4743), or
Hastelloy C. Fits schedule 40 and 80 pipe.

Mounting Flange

Zinc-cobalt plated CS or SST

Reference Process Connection
(Transmitter Low Side)

lsolating Diaphragms

316L SST or Hastelloy C-276

Reference Flange and Adapter

CF-3M (Cast version of 316L SSI material per ASTM-4743)

Non-Wetted Parts

Electronics Housing

Low-copper aluminum or CF-8M (Cast version of 316 SSI material
per ASTM-A743). NEMA 4X, IP 65, IP 66

Coplanar Sensor Module Housing
CF-3M (Cast version of 316L SSI material per ASTM-4743)

3o
o
co
0)
c)
U)

31 6L SST
Hastelloy C-276
Monel
Tantalum

Gold-plated Monel
Gold-plated SST

lsolating Diaphragm
Material

oo
o
(J
Ioo
(v,

t-
roo(Ð

(J
roo
c)

o.
lf¡o
(Ð

I
r.f,()
Õ

J
roo
c)
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Rosemount Model 3051 Transmitter for Flow, Level, and Pressure Measurement

CERTIFICATIONS

Bolts
Plated carbon steel per ASTM A449, Type 1: Austenitic 316 SST
ASME B 16.5 (ANSI)/ASTM-A-193-87M, or Monel

Sensor Module Fill Fluid

Silicone or inert halocarbon (inert not available with Model 3051C4

or Model 3051H). Model 3051T uses Fluorinert@ FC-43

Process Fill Fluid (Model 3051L and 3051H only)

3051L: Syltherm XLT, D.C. Silicone 704,
D.C. Silicone 200, inert, glycerin and water,
Neobee M-20, propylene glycol and water, or Syltherm 800

3051H: inert, Neobee M-20, or D.C. Silicone 200

Paint

Polyurethane

Cover O-rings

Buna-N

Shipping Weights
"Shipping Weights" on page 5-28.

Stainless steel certification tag provided when optional approval is
specifred.

Factory Mutual (FM) Approvals

E5 Explosion proof for Class I, Division 1, Groups B, C, and D.
Dust-Ignition Proof for Class II and Class III, Division 1, Groups
E, $ and G. Suitable for indoor and outdoor (NEMA 4X) hazardous
locations. Factory Sealed.

15 Intrinsically Safe for use in Class I,
Division 1, Groups A, B, C, and D; Class II, Division 1, Groups E, E,

and G; Class III, Division 1 when connected in accordance with
Rosemount drawings 03031--1019 and 00275-0081 (when used with
HART Communicator Model 275), or 00268-0031 (when used with
Rosemount Model268 Communicator). Temperature Code T4.
Non-incendive for Class I, Division 2, Groups A, B, C, and D.
NEMA 4X. Factory Sealed.

Vr"*=40Vdc
ln.'"* = 165 mA

lr"" = 225 mA

lmax = 160 mA (OPtion Code T1)

Pma*=1W
C¡ = 0.01 pF (Output Code A)

Ci= 0.042 ¡.tF (Output Code M)

Ll=10PH
Li = 1,05 mH (Output Code A with T1)

L¡ = 0,75 mH (Output Code M with T1)

A-G
A-G
u-u
A*G
A-G
A-G
A-G
A-G
A-G
A-G

FM Approved
Enl¡ty Parameters for

Model 3051C

FM Approved lor
Class L ll, lll.

Divísion 1 and 2.

Groups:
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Specifications and Reference Data

BASE EFA/CEN ELEC Intri nsic Safety Certif ication
11 EEx ia IIC T5 (T.-b = -60 to +40 "C)

EEx ia IIC T4 (Tamb = -60 to +70 "C)

CEN ELEC Approved Entity Parameters

UMur.irr= 30 V
IMax:in= 200 mA

WM"*rirr= 0'9 W

C"q= 0'012 PF

BASEEFA Non-incendiveÆype N Certif ication
Nl Ex N IIC T5 (T.-5 = -40 to +70'C)

Special Conditions for Safe Use:

When the optional transient protection terminal block is installed,
the apparatus is not capable of withstanding a 500 V rms test to
case. This must be taken into account in installations in which the
transient protection terminal block is used. One method of taking
this into account is to ensure that the supply to the apparatus is
galvanically isolated.

CESI/CEN ELEG Flameproof Cert¡f ication
E8 EEx d IIC T6 (Tamb = 40 "C)

EEx d IIC T5 (Tamb = 70 "C)

Japanese lndustrial Standard (JlS)
Flameproof Certif ication
E4 (3DíLC/HIUP) Ex d IIC T5 + G5

(3051T) Ex d IIC T5

Canadian Standards Association (CSA) Approvats
C6 Explosion Proof for Class I, Division 1, Groups B, C, and D.

Dust-Ignition Proof for Class II and Class III, Division 1, Groups
E, F, and G. Suitable for indoor and outdoor hazardous locations,
CSA Enclosure Type 4X. Factory Sealed.

Intrinsically Safe for Class I, Division 1, Groups A, B, C, and D
when connected in accordance with Rosemount drawings
03031-1024 and00275-0082 (when used with the Model2TS HART
Communicator). Temperature Code T3C.

c-DSupply<30V>150O
Return<10V>47O

A-DSupply<28V>300O
Return < 10 V > 47 O5Eo-(t)

xouo

C-D<30v,>150O

A-D<30v>330c¿
<28V>300O
<25V>200C¿
< 22 V > 180 O

5<o- c)

õg

CSA Approved Barriers for Model
3051 C

CSA Approved for
Class l, Division 1

and 2, Groups:
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Rosemount Model 3051 Transmitter for Flow, Level, and Pressure Measurement

Standards Association of Australia (SAA)

lntrinsic Safety Certif ication

17 Ex ia IIC T4 ('I;mb - 70 "C)
Ex ia IIC T5 (Tamb = 40 "C)

Special Conditions for Safe Use

Observe barriers/entity parameters during installation. Connect per
Rosemount drawing 03031 1026.

SAA Approved Ent¡ty Parameters

UMa* = 30 V

IMu* = 200 mA

IMu* = 160 mA (OPtion Code T1)

PMu* = 0'9 W

Ci = 0.01 ¡rF (OutPut Code A)

C¡= 0.042 ¡rF (OutPut Code M)

Li=10pH
Li = 1,05 mH (Output Code A with T1)

Li = 0,75 mH (Output Code M with TL)

Explosion Proof (Flameproof) Certif ication

E7 Ex d IIC T6 (Tamb = 40 'C)
Ex d IIC T5 (Tamb = 80 'C)
DIP T6 (Ta-b = 40'C)
DIP T5 (Ta-b = 80'C)

Type N (Non-sparking) Certification

N7 Ex n IIC T4 (Tu-¡ = 70 "C)
Ex n IIC T5 (T.rn5 = 40 "C)

Gombinations of Approvals

K5 Combination of E5 and 15

KB Combination of K5 and C6
FM and CSA Explosionproof and Instrinsic Safety.

K6 Combination C6, 11, and EB

5-14



Specifications and Reference Data

ORDERING INFORMATION
rA B L E s_ 6. M od e rc01"= 

R 
j,"l"# 

i å: fr ån ", .":Iiffi :lTå 
p re ss u re rra n s m irte rs

Polyurethane-covered Aluminum
Polyurethane-covered Aluminum
Polyurethane-covered Aluminum
SST
SST
SST

nummA
B

c
D

J
K
L

M20 x 1.5 (CM20)
PG 13.5
GY,
Y2-14 NPT
M20 x 1.5 (CM20)
PG 13.5

4

lnert fill

A
B

TFE
led TFE

Hastelloy C-276 (Meets NACE malerial recommendations per MR 01-75)

Monel
Tantalum (Available on Model 3051CD and CG, Ranges 2-5 only. Not available on Model 3051 CA)

Gold-plated Monel (Use in combination with O-ring Option Code B.)

31

ated SST

NOTE: Materials of Construct¡on Codes 3,7, and I meet NACE material recommendations per MR 01-75.

Coplanar
Coplanar
Coplanar
Coplanar
Coplanar
Alternate

Hastelloy C
Monel
Plated CS
SST
Plated CS

Hastelloy C
Monel
SST
Hastelloy C
Hastelloy C

SST
Hastelloy C
Monel
Plated CS
SST
Plated CS

orG1F1H7

4-2O mA with Digital Signal Based on HÁRf Protocol
Low-Power, 1-5 V dc with Digital Signal Based on HAÆf Protocol (See Option C2 for 0.8-3.2 V dc)

A
M

limit varies withNOTE:3051CG lower

Codes 11, Ní, E4, and K6.NOTE: Not available with hazadous locat¡ons certif¡cat¡on

Not Applicable
20 psi

(1 38 kPa)
-14.7 1o 2000 psig

(-101 to 13800 kPa)
20 psi

(1 38 kPa)
-2000 to 2000 psi (-
1 3800 to 1 3800 kPa)

5

4 40 psia
(276 kPa)

0 to 4000 psia
(O Io 27 580 kPa)

3 psi
(20,7 kPa)

-14.7 Io 300 psi
(-101 to 2 070 kPa)

3 psi
(20,7 kPa\

-300 to 300 psi
(-2070to 2070 kPa)

-4O7 lo 1000 ¡nH2O
(-101 to 249 kPa)

10 ¡nH2O
(2,5 kPa)

-1000 to 1000 inH2O
F248 lo 248 kPa\

3 I psia
(55,16 kPa)

0 to 800 psia
(0 to 5 516 kPa)

10 inH2O
(2,5 kPa)

2.5 inH2O
(0,6 kPa)

-250 to 250 inH2O
F62.2to 62.2kPa\

2.5in|-|.z
(0,6 kPa)

-250 to 250 inH2O
F62.2to 62.2 kPa)

2 1.5 psia
(10,34 kPa)

0 to 150 psia
(0 to 1 034 kPa)

0 to 30 psia
(0 to 207 kPa)

Not Applicable
0.5 inH2O
(0.12 kPa)

-25 to 25 inH2O
(-6,22 to 6,22 kPa)

1 0.3 psia
(2,1 kPa)

0.167 psia
(8,6 mmHqa)

0 to 5 psia
(0 to 259 mmHqa)

Not Applicable
0.1 inH2O

(25 Pa)
-3 to 3 inH2O

(-747 to747 Pa\
0(t)

3051 CD
3051 CG
3051 CA

Differential Pressure Transmitter
Gage Pressure Transmitter
Absolute Pressure Transmitter

Code Output

Flange Material Drain/Vent Flange Adapters

CD CG CA

CD CG CA

CD CG CA

CD CG CA

CD CG CA

CD CG CA

Materials of Construction

Process
Code Flange Type

Code lsolatingDiaphragm

Code O-ring

Code Fill Fluid

Code Housing Material Conduit Entry Size

Pressure Ranges and Minimum Spans-English Units (Sl Units)

Model 3051CD Model 3051CG

Range Min. Span Range Min. SpanCode CD CG CA

Model Transmitter Type (Select One) CD CG CA

Model 3051C4

Range Min. Span
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Rosemount Model 3051 Transmitter for Flow, Level, and Pressure Measurement

TABLE 5-6. Model 3051C Differential, Gage, and Absolute Pressure Transmitters (continued)

-= NotApplicable .=Applicable

FM Non-incendive and lntrinsic Safety Approval
FM Explosionproof and lntrinsic Safety Approval
BASEEFA/CENELEC lntrinsic Safety Cert¡f ication
NOTE: Not available w¡th low-power Option Code M.

BASEEFA Type N Certification
NOTE: Not available with low-power Option Code M.

CESI/CENELEC Flameproof Certification
JIS Flameproof Certif¡cation
NOTE: Not available with low-power Option Code M-

Canadian Standards Association (CSA) Explosionproof and lntrinsic Safety Approval
(Requires 42.4V dc maximum powersupply)

Combination of CSA and CENELEC Ëxplosionproof and lntrinsic Safety Approval
NOTE: Not available with low-power Option Code M.

Combination of FM and CSA Explosionproof and lntrinsic Safety Approvals
NOTE: Not available with low-power Option Code M.

SAA lntrinsic Safety Certification
SAA Flameproof Certification
SAA N Certification

FM ExplosionproofE5
l5
K5
l1

N1

E8
E4

c6

K6

KB

17

E7
N7

Traditional Flange Bracket for 2-in. Pipe Mounting, CS Bolts
Traditional Flange Bracket for Panel Mounting, CS Bolts
Iraditional Flange Flat Bracket lor z-in. Pipe Mounting, CS Bolts
81 Bracket with Series 300 SST Bolts
82 Bracket with Series 300 SST Bolts
83 Bracket with Series 300 SST Bolts
SST 81 Bracket with Ser¡es 300 SST Bolts
SST 83 Bracket with Series 300 SST Bolts

CoplanarFlange Bracket for 2-in. Pipe or PanelB4
Bl
82
B3
B7
B8
B9
BA
BC

One
Two
One
Two

Diaphragm Seal, All-Welded System (Capillary Connection
Diaphragm Seals, All-Welded System (Capillary Connection Type)
Diaphragm Seal, All-Welded System (Direct Mount Connection Type)

ConnectionDirect Mount and OneAll-Welded

S7
S8
SO

S9

One Diaphragm Seal (Direct Mount or Capillary Connection Type)
Two Diaphragm Seals (Direct Mount or Capillary Connection Type)

S1

S2

NOTE: With the primary element installed, the maximum operat¡ng pressure w¡ll equal the lesset of
either the transmitter or the 14 transmittersis available for toelement.

1 195 lntegralorFactory Assembly to RosemountS4

Assemble to Model 305S5

MR 01-75.Codes H3 and H7 meet NACE mater¡al recommendationsNOTE:

Traditional Flange, Hastelloy C, Hastelloy C DrainAy'ent, Hastelloy C Flange Adapter
Traditional Flange, Monel, Monel DrainAy'ent, Monel Flange Adapter
Traditional Flange, 316 SST, Hastelloy C Drain/Vent, 316 SST Flange Adapter
DIN Compliant Traditional Flange, SST, %o in. AdapteriManifold Bolting
DIN Compliant Tradit¡onal Flange, SST, 10 mm Adapter/Manifold Bolting
DIN Compliant Traditional Flange, SST, 12mm Adapter/Manifold Bolting
Level Flange, SSï 2 in., ANSI Class 150, Vertical Mount
Level Flange, SST, 2 in., ANSI Class 300, Vertical Mount
Level Flange, SST, 3 in., ANSI Class 150, Vertical Mount
Level Flange, SST, 3 in., ANSI Class 300, Vertical Mount
DIN Level Flange, SST, DN 50, PN 40, Vertical Mount

Vertical MountPNDNDIN Level

Traditional Flange, 316H2
H3
H4
H7
HJ
HK
HL
FA
FB
FC
FD
FP
FQ

Code Alternate Flange Options (Requ¡res Materiats of Construction Code 0)

Code lntegral Mount Manifold Options

Code lntegral Mount Primary Elements (Optional)

CD CG CA

CD CG CA

CD CG CA

CD CG CA

CD CG CA

CD CG CA

CD CG CA

Diaphragm Seal Assemblies (Optional)
NOTE: Standard flange and adapter bolts are austenitic 316 SST.Code

Optional All Welded Diaphragm Seal Systems (for high vacuum applications)
Code NOTE: Standard flange and adapter bolts are austenitic 3t6 SSI

Code Mounting Bracket Options

Code HazardousLocationsCertificationOptions
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Specifications and Reference Data

Q8

J1

J3

T1

c1
c2
c3
c4

CN

P1

P2
P3
D3
D7
D8
D9
P9
V5

Calibration Data Sheet
Material Traceability Certification per EN 10204 3.18
NOTE: Th¡s option is available for the sensor module housing and Coplanar or traditional flanges and adapters (Model

3051C), and for the sensor module hous¡ng and low-volume Coplanar flange and adapter (Model 3051C w¡th Option

Code 31).

Local Zero Adjustment Only
NOTE: Local zero and span adjustments are standard unless Option Code Jl or J3 is specified.

No Local Zero or Span Adjustment
NOTE: Local zero and span adjustments are standad unless Option Code Jl or J3 is specified.

Transient Protect¡on Terminal Block
NOTE: Not available w¡th hazardous locations certification Option Code 11 or K6.

Custom Software Configuration (compleled cDS 00806-0100-4001 required with order)

0.8-3.2 V dc Output with Digital Signal Based on HART Protocol (Output Code M only)

Gage Calibration (Model 3051C44 only)

Analog Output Levels Compliant with NAMUR Recommendation NE43, 27-June-1996
NOTE: NAMUR-Compliant operat¡on ¡s pre-set at the factory and cannot be changed to standard
operat¡on in the field.
Analog Output Levels Compliant with NAMUR Recommendation NE43, 27-June-1996: Alarm
Configuration-Low
NOTE: NAMUR-Compliant operat¡on is pre-set at the factory and cannot be changed to standard
operat¡on in the lield.
Hydrostatic Test¡ng
Cleaning for Special Service
Cleaning for <1 PPM Chlorine/Fluorine
/¿-18 NPT Process Connections (No flange adapters)
Coplanar Flange Without Drain^y'ent Ports
Ceram¡c Ball DrainAr'ents
JIS Process Connection-R0 % Flange with RC Vz Flange Adapter
4500 psig Stat¡c Pressure Limit (Model 3051CD Ranges 2-5 only)

External Ground Screw

M5
M6

LCD Meter for Aluminum Hous¡ng
and LCodesLCD Meter for SST

L5
L6

ANSI/ASTM-A-1 93-B7M Bolts
Monel Bolts

Code Bolting Oplions CD CG CA

Code Meters (Optional) CD CG CA

Code Other Options CD CG CA

Typical Model Number: 3051CD2A22A1484

TABLE 5-6. Model 3051C Differential, Gage, and Absolute Pressure Transmitters (continued)

-= NotApplicable . = Applicable

(1) NOTE: Model 3051CD1 is available only with Output Code A, Process Flange Code 0 (Alternate Flange H2), lsolating Diaphragm Code 2,

O-ring Code A, and Bolting Option L4. For Multiple Options select¡ons, contact your Rosemount representat¡ve or see Rosemount PDS
00813-0600-4001.
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Rosemount Model 3051 Transmitter for Flow, Level, and Pressure Measurement

TABLE 5-7. Model 3051T Gage and Absolute Pressure Transmitter

or Panel AIISSTBracket for 2-in

Mount orOne Remote ConnectionSeal

(Requires /a in. process conneclion code 2B-Refer to PPL
0081 4-01

to

Polyu rethane-covered Aluminum
Polyurethane-covered Alum inum
Polyurethane-covered Aluminum
SST
SST
ssï

M20 x 1.5 (CM20)
PG 13.5
GY2

Y2-14 NPT
M20 x 1.5 (CM20)
PG 13.5

num 14A
B
c
D
J
K
L

lnert

MR 01-75.NOTE: Meets NACE

31 6L 3l

Y2-14 NPT Female
G7¿ A DIN 16288 Male (Available in SST for Range 1-4 only)
Coned and Threaded, Compat¡ble w¡th Autoclave Type F-250-C

5(lncludes Gland and Colla4 Available in SST for

2B
2C
2F

Low-Power 1-5 V dc with Digital Signal Based on HART Prclocol (See Option Code C2 for 0.8-3.2 V dc Outpur)

with Digital4-20

NOTE: Not ava¡lable with hazardous certification Codes 11 or Nl.

Based on H,4Æf Protocol

NOTE:3051TG lower limit varies with

-14.7 Io 150 psi/1 .5 psi (-101 to 1 034 kPa/10,3 kPa) 0 to 150 psia/1 .5 ps¡a (0 to 1 034 kPa/10,3 kPa)

-14.7 to 800 psiiS psi (-101 to 5 516 kPai55 kPa) 0 to 800 psia/8 psia (0 to 5 51 6 kPa/55 kPa)

-14.7 to 4000 psi/40 psi (-1 01 to 27 5BO kPal276 kPa) 0 to 4000 psia/4O psia (0 to 27 58O kPa/276 kPa)
-14.7 to 10000 psi/2000 psi (-101 to 68 900 kPa/13 0 to 1 0000 psia/2000 psia (0 to 68 900 kPa/13 790
800

0 to 30 psia/O.3 psia (0 to 207toto

Absolute

Code Output Available

Code Process Connection Style Available

Code lsolating Diaphragm Process Connect¡on Wetted Parts Material Avã¡lable

Code Fill Fluid Avãilable

Code Housing Material Conduit Entry Size Available

Code lntegrâl Mount Manifold (Optional) Available

Code Remote Diãphragm Seal Assemblies (Optional) Avaílable

Code Mounting Brackets (Optional) Available

Availal¡leModel Trsnsmitter Type

Code Pressure Type

Available3051T4Code

PRESSURE RANGES (RANGE/MIN. SPAN)

305tTG
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Specifications and Reference Data

TABLE 5-7. (continued)Model 3051T Gage and Absolute Pressure Transmitter

Q8

J1

J3

M5
M6
T1

c1
c2
c4

CN

P1

P2
P3
V5

Material Traceability Cerlification per EN 10204 3.18
NOTE: This option applies to the threaded process connect¡on only.

Local Zero Adjustment Only
NOTE: Local zero and span adjustments are standard unless Option Code J1 or J3 is specilied.

No Local Zero or Span Adjustment
NOTE: Local zero and span adjustments arc standard unless Opt¡on Code Jl or J3 is spec¡Íied.

LCD Meter for Aluminum Housing (Housing Codes A, B, C, and D only)
LCD Meter for SST Housing (Housing Codes J, K, and L only)
Transient Protection Terminal Block
NOTE: Not ava¡lable with hazardous locat¡ons certification Option Code 11 or K6.

Custom Software Configuration (Completed CDS 00806-0100-4001 required with order)

0.8-3.2 V dc Output with Digital Signal Based on HAÆf Protocol (output Code M only)

Analog Output Levels Compliant with NAMUR Recommendation NE43, 27-June-1996
NOTE: NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation ¡n the field.

Analog Output Levels Compliant with NAMUR Recommendation NE43, 27-June-1996: Low Alarm
Configuration
NOTE: NAMUR-Compliant operation ¡s pre-set at the factory and cannot be changed to standard operation in
the field.
Hydrostatic Testing
Cleaning for Special Service
Cleaning for <1 PPM Chlorine/Fluorine
External Ground Screw

E5
l5
K5
c6
K6

KB

17

E7
N7
t1

N1

E8

FM Non-incendive and lntrinsic Safety Approval
FM Explosionproof and lntrinsic Safety Approval
CSA Explosionproof and lntrinsic Safety Approval (Requires 42.4v dc maximum power supply)

Combination of CSA and CENELEC Explosionproof and lntrinsic Safety Approval
NOTE: Not available with low-power Option Code M.

Combination of FM and CSA Explosionproof and lntrinsic Safety Approvals
NOTE: Not available with low-power Option Code M.

SAA lntrinsic Safety Cert¡f¡cation
SAA Flameproof Certification
SAA Type N Certification
BASEEFA/CENELEC lntrinsic Safety Certif ication
NOTE: Not available with low-power Option Code M.
BASEEFA Type N Certification
NOTE: Not available with low-power Option Code M.

Cert¡f¡cationCESIiCENELEC

Code HazardousLocationsCertifications(Optional)

Code Other Options

TypicalModelNumber: 3051T G 5 F 2A 2 1 A 94

Available

Available
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Rosemount Model 3051 Transmitter for Flow, Level, and Pressure Measurement

TABLE 5-8. Model 3051L Flange-Mounted Liquid Level Transmitter

2in.
3 in.
4 in.
2in.
3 in.
4 in.
2in.
3 in.
2in.
3 in.
4 in.
2in.
3 in.
4 in.
2in.
3 in.
DIN DN 50
DIN DN 80
DIN DN 1OO

DIN DN 1OO

DIN DN 50
DIN DN 80
DIN DN 1OO
)tN DN 100

2 in./DN 50
3 in.iDN 80
4 in./DN 100
2 in./DN 50
3 in./DN 80
4 in./DN 100
2 in./DN 50
3 in./DN 80
2 in./DN 50
3 in./DN 80
4 in./DN 100
2 in./DN 50
3 in./DN 80
4 in./DN 100
2 in./DN 50
3 in./DN B0
2 in./DN 50
3 in./DN 80
4 in./DN 100
4 in./DN 100
2 in./DN 50
3 in./DN B0
4 in./DN 100

4 in./DN 100

Class 150
Class 150
Class 150
Class 300
Class 300
Class 300
Class 600
Class 600
Class 150
Class 150
Class 150
Class 300
Class 300
Class 300
Class 600
Class 600
PN 10-40
PN 40
PN 40
PN 10/16
PN 10-40
PN 40
PN 40

PN 10/16

CS
CS
CS
CS
CS
CS
CS
CS
SST
SST
SST
SST
SST
SST
SST
SST
CS
CS
CS
CS
SST
SST
SST

SST

M
A
B
N

c
D

P

E

X
F
G

H

J
z
L

o
R

s

K
T
U

W

2 in./DN 50
2 in./DN 50
2 in./DN 50

3 in./DN 80
3 in./DN 80
3 in./DN 80
3 in./DN 80
4 in./DN 100
4 in./DN 100
4 in./DN 100
4 in./DN 100
3 in./DN 80
3 in./DN 80
3 in./DN 80
3 in./DN 80
4 in./DN 100
4 in./DN 100
4 in./DN 100
4 in./DN 100
3 in./DN 80
4 in./DN 100

3161 SST
Hastelloy
Tantalum

3161 SST
316L SST
316L SST
3161 SST
316L SSÏ
316L SST
3161 SST
316L SST
Hastelloy
Hastelloy
Hastelloy
Hastelloy
Hastelloy
Hastelloy
Hastelloy
Hastelloy
ïäntalum
Tantalum

Flush Mount Only
Flush Mount Only
Flush Mount Only
Flush Mount
2 in./50 mm
4 in./100 mm
6 in./150 mm
Flush Mount
2 in./50 mm
4 in./100 mm
6 in./150 mm
Flush Mount
2 ¡n./50 mm
4 in./100 mm
6 in./150 mm
Flush Mount
2 in./50 mm
4 in./100 mm
6 in./150 mm
Flush Mount Only
Flush Mount Only

NOTE
Extension diameters
are s¡zed to f¡t
Schedule 80 pipe.

When specifying this option code, a
lower housing must be selected from
the flushing connection options table.

GO

HO

JO

AO

A2
A4
A6
BO

B2
B4
B6
c0
c2
c4
c6
DO

D2
D4
D6
EO

FO

Low-Power 1-5 V dc with Digital Signal Based on HART Prolocol (See Option Code c2for 0.8-3.2 V dc ourput)
Codes 11, Nl, E4, and K6.NOTE: Not available with hazardous certilication

Based on HARTProlocol+-20
M

-1000 to '1000 inH2O/1 0 inH2O (-2481o 248 kPal2,S kPa)
-8310 to 831 0 in -2 07O to 2 070 7

to ,2lo 62,2
3
4

Level3051 L

Model Transmitter Type

Code PRESSURE RANGES (RANGE/MIN. SPAN)

Code Output

Available

Available

Available

Available

Ava¡lable

Code

HIGH PRESSURE S]DE

Diaphragm Size Material Extension Length

MOUNTING FLANGE

Code Size
ASME B 16.5 (ANS|)
or DIN Flange Rating

Applicable With These
High Pressure Side Diaphragm
SizesMaterial
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Specifications and Reference Data

TABLE 5-8. (continued)Model 3051L Flange-Mounted Liquid Level Transmitter

Aluminum Housing (Housing

and LLCD Meter for SST CodesM6

193-B7M BoltsASME B 16.5
Austen¡t¡cL4

L5

FM Explosionproof Approval
FM Non-incendive and lntrinsic Safety Approval
FM Explosionproof and lntrinsic Safety Approval
BASEEFA/CENELEC lntrinsic Safety Certificat¡on (NoIEj Not avaitable with low-power option Code M.)
BASEEFA Type N Certification (NO?rEj Not avaitabte with low-power Option Code M.)
CESI/CENELEC Flameproof Certification
JIS Flameproof Certification (NOTE: Not avaitabte with low-powet Option Code M.)
CSA Explosionproof and lntrinsic Safety Approval (Requires 42.4 V dc maximum power suppty)
Combination of CSA and CENELEC Explosionproof and lntrinsic Safety Approval
NOTE: Not available with low-power Option Code M.)

Combination of FM and CSA Explosionproof and lntrinsic Safety Approvals
NOTE: Not available with low-power Option Code M.

SAA lntrinsic Safety Certif ication
SAA Flameproof Certif ication

N CertificationSAA

E5
l5
K5
l1

N1

E8
E4
c6
K6

KB

17

E7
N7

Code 31 connectionsidelowOneS1

Polyurethane-covered Aluminum
Polyurethane-covered Alum inum
Polyurethane-covered Aluminum
SST
SST
SST

M20 x 1.5 (CM20)
PG 13.5
GYz

Y2-14 NPf
M20 x 1.5 (CM20)
PG 13.5

Aluminum
B
c
D

J
K
L

TFE

Differential
Differential
Differential
Differential
Remote Seal

SST
SST
SST
SST
SST
SST

31 6L SST
Hastelloy C-276
31 6L SST
Hasteiloy C-276
316L SST

Silicone
Silicone
lnert (Halocarbon)
lnert (Halocarbon)

Code SiSilicone

11

21

22
2A
28
31

SylthermXLf
D. C. Silicone 704
D. C. Silicone 200
lnert (Halocarbon)
Glycerine and Water
Neobee M-20
Propylene Glycol and Water

-100 to 300'F (-73 to 135 "C)
60 to 600 "F (15 to 316'C)
-40 to 400 "F (-40 to 205 "C)

-50 to 350 'F (-45 to 177 "C)
0 to 200 "F (-17 to 93 "C)
0 to 400 "F (-17 to 205 "C)
0 to 200 "F ç17 to 93 "C)

A
c
D
H

G
N

P

Code Process Fill-High Pressure Side Temperature Limits

Diaphragm Material Sensor Fill Fluid

Available

Available

Available

Available

Available

Available

Available

Available

LOW PRESSURE SIDE

Configuration Flange AdapterCode

Code O-r¡ng Mater¡al

Code Housing Material Conduit Entry Size

Code Diaphragm Seal Assemblies (Optional)

Code HazardousLocationsCertificationOptions

Code Bolt for Flange and Adapters (Optional)

Code Meter Options
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Rosemount Model 3051 Transmitter for Flow, Level, and Pressure Measurement

TABLE 5-8. (continued)Model 3051L Flange-Mounted Liquid Level Transmitter

NOTE: Flushing Codes F3 and F4 are not available with Option Codes AO, 80, and G0.

NOTE: Flushinq Code FC is not available with Option Code G0.

F1

F2
F3
F4
FA
FC
F7
F8
F9
FO

SST
SST
Hastelloy
Hastelloy
SST
Hastelloy
SST
SST
Hastelloy
Hastelloy

1

2
1

2
0
0
1

2
1

2

1/¿

Y4

Y4

Y4

;
Y2

Y2

Y2

Q4
QB

Jt

J3

T1

c1
c2
c4

CN

D8
V5

Calibration Data Sheet
Material Traceability Certification per EN 10204 3.18
NOTE: This opt¡ons ís avaílable with the diaphragm, upper housing, Coplanat flange, adapter, sensor module housing, lower

housing/flushing connection, and extension.

Local Zero Adjustment Only
NOTE: Local zero and span adjustments are standad unless Option Code Jl or J3 ¡s specif¡ed.

No Local Zero or Span Adiustment
NOTE: Local zero and span adjustments are standard unless Option Code J1 or J3 is specified.

Transient Protect¡on Terminal Block
NOTE: Not ava¡lable w¡th hazardous locations certification Option Code 11 or K6.

Custom Software Configuration (Completed CDS 00806-0100-4001 required with order)

0.8-3.2 V dc Output with Digital Signal Based on HAÆf Protocol (output code M only)

Analog Output Levels Compliant with NAMUR Recommendation NE43, 27-June-1996
NOTE: NAMIJR-Compliant operat¡on is pre-set at the lactory and cannot be changed to standard operation in the field.

Analog Output Levels Compliant with NAMUR Recommendation NE43, 27-June-1996: Alarm Configuration-
Low NOIE NAMUR-Compliant operation ¡s pre-set at the factory and cannot be changed to standard
operation in the t¡eld.

Ceramic Ball DrainAy'ents
External Ground Screw Assembly

2inNumber 4in

Lower Housing Flushing Connections

SizeCode Ring Material

AvailableCode Other Options

Diaphragm Size

3 in.
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TABLE 5-9. Model 3051H Pressure Transmitter for High-Temperature Processes

ng Bracket lor 2-in. Pipe or Panel Mou
SST BoltsUniversal Mounti or PânelBracket for 2-in

NOTE: With the pr¡mary element installed, the maximum operating pressure will equal the lesser of either the

1-4 transmittersis available for totransm¡tter or the element.

Assembly to Rosemount Pr¡mary

Polyurethane-covered Aluminum
Polyurethane-covered Aluminum
Polyurethane-covered Aluminum
Polyurethane-covered Alum inum
SST
SST
SST

M20 x 1.5 (CM20)
PG 13.5
GY2

Y2-14 NPT
M20 x 1.5 (CM20)
PG 13.5

A
B

c
D

J
K
L

lnert

lnert
Neobee M-20

licone200
H

N

TFE

316L SST
Hastelloy C-276 (Meets NACE material recommendations per MR 01-75)
Tantalum

MR 01-75-NOTE: Process Connect¡on Code 7 meets NACE mater¡al recommendations

SST
SSTssr

limit varies withNOTE:3051HG lower

M

Codes 11, N1, E4, and K6.

Low-Power 1-5 V dc with D¡g¡tal Signal Based on HART Protocol
Based on HARTProtocol

(See Option Code C2 for 0.8-3.2 V dc Output)

NOTE: Not available with hazardous certification

-2000 to 2000 psi/20 psi
(-207 to 207 kPa/2,5 kPa)

-14.7 lo 2000 psig/2O psi
(-101 to 13 800 kPa/|38 kPa)

5

-300 to 300 inH2O/3 psi
(-13 800 to 13 800 kPa/20,1 kPa)

-14.7 to 300 psi/3 psi
(-101 to 2 07O kPal20,7 kPa\

4

-1 000 to 1000 inH2O/10 inH2O
(-248 to 248 kPalz,s kPa)

407 lo 1000 inH2Oiloin H2O
(-101 to 249 kPa/2,5 kPa)

3

-250 to 250 inH2O.l2.5 inH2O
(-62,2 to 62,2 kPal1,62 kPa)

-250 to 250 inH2O/2.5 inH2O
(-62,2to 62,2 kPa/0,6 kPa)

2

D¡fferent¡al Pressure Transmitter for High-Temperature Processes
Gage Pressure Transmitter for H igh-Temperature Processes3051 HG

3051 HD

Model Transmitter Type (Select One)

Ava¡lable

HD HG

PRESSURE RANGES (RANcE/MtN. SpAN)

Code 3051HD 3051 HG

Code Output HD HG

Code

PROCESS CONNECTION

Process Flange Material Drain/Vent Flange Adapters HD HG

Code Process lsolat¡ng Diaphragm HD HG

Code O-ring Mâterial HD HG

Code Process Fill Fluid HD HG

Code Sensor Module lsolator Material HD HG

Code Sensor Module Fill Fluid HD HG

Code lntegral Mount Manifold Options HD HG

Code Mounting Bracket Options HGHD
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TABLE 5-9. (continued)Model 3051H Pressure Transmitter for High-Temperature Processes

CN

J3

J1

T1

P1

P2
P3
D3
D8
V5

c1
c2
c4

Local Zero Adjustment Only
NOTE: Local zero and span adjustments are standard unless Option Code Jl or J3 is specified.

No Local Zero or Span Adjustment
NOTE: Local zero and span adjustments are standard unless Option Code J1 or JS is specified.

Transient Protection Têrminal Block
NOTE: Not ava¡lable with hazardous locat¡ons certificat¡on Option Code 11 or K6.

Custom Software Configuration (completed CDS 00806-0100-4001 required with order)

0.8-3.2 V dc Output w¡th Digital Signal Based on HARTProlocol (output Code M only)

Analog Output Levels Compliant with NAMUR Recommendation NE43, 27-June-1996
NOTE: NAMUR-Compliant operat¡on ¡s pre-set at the factory and cannot be changed to standard operation

¡n the field.

Analog Output Levels Compliant with NAMUR Recommendation NE43, 27-June-1996: Alarm
Configuration-Low
NOTE: NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard
operat¡on in the field.
Hydrostat¡c Testing
Cleaning for Special Service
Cleaning for <1 PPM Chlorine/Fluorine
1z¿-18 NPT Process Connections (No flange adapters)
Ceramic Ball Drain^/ents
External Ground Screw

M6

(Housing Codes A, B, C, and D only)
LCD Meter for SST

um
Codes J, K, and L on

E5
t5
K5
l1

N1

E8
E4
c6
K6

KB

17

E7
N7

FM Non-incerrrjive and lnhirrsic Safety Approval
FM Explosionproof and lntrinsic Safety Approval
BASEEFA/CENELEC lntrinsic Safety Certification (Nol'Ej Nor available with low-power option Code M.)

BASEEFA Type N Certification (NoIEi Not ava¡table with low-power Option Code M.)

CESYCENELEC Flameproof Certification
JIS Flameproof Certification (NOTE: Not available with low-power Option Code M.)

CSA Explosionproof and lntrinsic Safety Approval (Requires 42.4 V dc maximum power supply)

Combination of CSA and CENELEC Explosionproof and lntrinsic Safety Approval
NOTE: Not available with low-power Opt¡on Code M.

Combination of FM and CSA Explosionproof and lntrinsic Safety Approvals
NOTE: Not available with low-power Option Code M.

SAA lntrinsic Safety Certification
SAA Flameproof Certif ication
SAA N Certif¡cation

FM
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TABLE 5-10. Model 3051P Reference C/ass Transmitter

Factory Assembly to Rosemount Primary
Orifice)
NOTE: With the primary element installed, the maximum operat¡ng pressure will equal the lesser of e¡ther the

transm¡tter or the 2-3 transmitters¡s ava¡lable for toelement.

to PPLAssemble to Model 305 I Manifold

Traditional Flange, 316 SST DrainAy'ent, SST Flange
DIN Compliant Traditional Flange, SST, 7/ro in. Adapter/Manifold Bolting
DIN Compliant Traditional Flange, SST, 10 mm Adapter/Manifold Bolting
DIN Compliant Traditional Flange, SSI 12mm Adapter/Manifold Bolting
Level Flange, SST, 2 in., ANSI Class'150, Vertical Mount
Level Flange, SST, 2 in., ANSI Class 300, Vertical Mount
Level Flange, SST,3 in., ANSI Class 150, Vertical Mount
Level Flange, SST, 3 in., ANSI Class 300, Vertical Mount
DIN Level Flange, SST, DN 50, PN 40, Vert¡cal Mount

Vertical MountPNDNDIN Level

H2
HJ
HK
HL
FA

FB
FC
FD
FP

FQ

Polyurethane-covered Aluminum
Polyurethane-covered Aluminum
Polyurethane-covered Alum inum
SST
SST
SST

M20 x 1.5 (CM20)
PG 13.5
GY2

Y2-14 NPT
M20 x 1.5 (CM20)
PG 13.5

Y2-14mm
B
c
D

J
K
L

Silicone
lnert

Glass-Filled TFE

3161 SST

SST SST
H2,HJ, HK, HL, FA, FB, FC, FD, FP, FQ, S5Alternate

l¡mit varies withNOTE:3051PG lower

on

-14.7 Io 2000 psig/2O psi
(-1 01 to 1 3 800 kPa/1 38 kPa)

Not Applicable5

-14.7 lo 300 psi/3 psi
(-101 to 2 07Q kPa/20,7 kPa\

Not Appl¡cable4

-1000 to 1000 inH2O/1 00 inH2O
(-248 to 248 kPa/25 kPa')

407 lo 1000 inH2O/1oin H2O
(-101 to 249 kPal2,s kPa)

3

-250 to 25Q inH2O/25 inH2O
(-62,2 to 62,2 kPa/6,2 kPa\

-250 to 250 inH2O/2.5 inH2O
(-62,2 to 62,2 kPa/0,6 kPa)

2

Model 3051P Reference C/ass Differential Pressure Transmitter
Model 3051P Reference C/ass Gaqe Pressure Transm¡tter

3051 PD
3051 PG

Code Output PD PG

Code

MATERIALS OF CONSTBUCTION

Process Flange Type Flange Material Drain/ìy'ent Flange Adapters PD PG

Code lsolating Diaphragm PD PG

Code O-ring Material PD PG

Code Fill Fluid PD PG

Code Alternate Flange Options (Requires Materials of Construction Code 0) PD PG

Code lntegral Mount Manifold Options PD PG

Code lntegral Mount Primary Elements (Opt¡onal) PD PG

PRESSURE RANGES (RANGEIMIN. SPAN)

3051 PD

PGPDModel Transmitter Type (Select One)

3051 PG PGPDCode
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Rosemount Model 3051 Transmitter for Flow, Level, and Pressure Measurement

TABLE 5-1 0. (continued)Model 3051 P Reference C/ass Transmitter

(1) NOTE: May ¡mpact temperature pertormance under certain conditions.

Material Traceability Certification per EN 10204 3.18
NOTE: This opt¡on is available for the sensor module housing and Coplanar or traditional flanges and
adapters.
Austenit¡c 316 SST Bolts
ANSI/ASTM-A-1 93-B7M Bolts
Monel BolIs
LCD Meter for Aluminum Housing (Housing Codes A, B, C, and D only)
LCD Meter for SST Housing (Housing Codes J, K, and L only)
Local Zero Adjustment Only
NOTE: Local zero and span adjustments are standard unless Option Code Jl or J3 is specified.

No Local Zero or Span Adjustment
NOTE: Local zero and span adjustments are standard unless Option Code Jl or J3 is specified.

Transient Protection Terminal Block
NOTE: Not available w¡th hazardous locations certiÍicat¡on Option Code 11.

Custom Software Configuration (Completed CDS 00806-0100-4001 required with order)

Analog Output Levels Compliant with NAMUR Recommendation NE43, 27-June-1996
NOTE: NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation

in the field.

Analog Output Levels Compliant with NAMUR Recommendation NE43, 27-June-1996: Alarm
Configuration-Low
NOTE: NAMUR-Compliant operat¡on is pre-set at the factory and cannot be changed to standard
operation in the field.
Hydrostatic Testing
Cleaning for Special Service
Cleaning for <1 PPM Chlorine/Fluorine
/¿-18 NPT Process Connections (No flange adapters)
Coplanar Flange Without Drainfy'ent Ports

heetCalibration Data

External Ground Screw

Q4
Q8

L4
L5
L6
M5
M6
J1

J3

T1

c1
c4

CN

P1

P2
P3
D3
D7
V5

FM Non-incendive and lntrinsic Safety Approval
FM Explosionproof and lntr¡nsic Safety Approval
BASEEFA/CENELEC lntrinsic Safety Certification
NOTE: Not available w¡th low-power Option Code M.

BASEEFA Type N Certification
NOTE: Not available w¡th low-powet Opt¡on Code M.

CESI/CENELEC Flameproof Certification
JIS Flameproof Certification
NOTE: Not available with low-power Option Code M.

Canadian Standards Association (CSA) Explosionproof and lntrinsic Safety Approval
(Requires 42.4 V dc maximum power supply)

Combination of CSA and CENELEC Explosionproof and lntrinsic Safety Approval
NOTE: Not available with low-power Option Code M.

Combination of FM and CSA Explosionproof and lntrinsic Safety Approvals
NOTE: Not available with low-power Option Code M.

SAA lntrinsic Safety Certification
SAA Flameproof Certif ication

ApprovalFM Explosionp

SAA N Certification

N1

E8
E4

c6

K6

KB

17

E7
N7

E5
t5
K5
t1

B1

B2
87
B8
BA
BC

Traditional Flange Bracket for 2-in. Pipe or Panel Mounting, CS Bolts
Traditional Flange Bracket for Panel Mounting, CS Bolts
81 Bracket with Series 300 SST Bolts
82 Bracket with Series 300 SST Bolts
SST 81 Bracket with Ser¡es 300 SST Bolts
SST 83 Bracket with Sèries 300 SST Bolts

or
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CONFIGURATION
INFORMATION

Standard Conf iguration

Custom Configuration (Option
Code Cl)

Tagging

Optional Model305 or Model306
lntegral Manifolds

Optional Conventional Manifolds
(Packaged Separately)

Unless otherwise specifred, transmitter is shipped
as follows:

Engineering Units
Differential/Gage:

Absolute/3O51T:
4 mA (1 V dc):
20 mA (5 V dc):
Output:
Flange type:
Flange material:
O-ring material:
Drain/vent:
lntegral meter:
Alarm:
Software tag:

inH2O (Range 0, 1,2, and 3)
psi (Range 4 and 5)
psi (all ranges)

0 (engineering units above)
Upper range limit

Linear
Specified model code option

Specified model code option

Specified model code option

Specified model code option
lnstalled or none

Upscale
(Blank)

If Option Code Cl is ordered, the customer may specify the following
data in addition to the standard configuration parameters.

o Output Information
¡ Transmitter Information
. LCD Meter Configuration
o Hardware Selectable Information
. Signal Selection

Refer to Configuration Data Sheet 00806-0100-4001.

Three customer tagging options are available:

1. Standard SST hardware tag is wired to the transmitter. Tag
character height is 0.1-25 in. (3,18 mm), 56 characters maximum

2. Tag may be permanently stamped on transmitter nameplate
upon request, 56 characters maximum.

3. Tag may be stored in transmitter memory (30 characters
maximum). Software tag is left blank unless specified.

Factory assembled to Model305lC and Model 3051T transmitters.
Refer to the following Rosemount documents for more information:

Product Data Sheet 00813-0100-4773
Product Data Sheet 00813-0200-4733

A wide offering of two-, three-, and five-valve manifolds manufactured
by Anderson Greenwood and PGI International are available.

Part No. 01 151-0150-0001

3-Valve Manifold, Carbon Steel
(Anderson, Greenwood & Co., M4AVIC)

Part No. 01 151-0150-0002

3-Valve Manifold, 316 SST
(Anderson, Greenwood & Co., M4AVIS)

Please consult your Rosemount representative.
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Rosemount Model 3051 Transmitter for Flow, Level, and Pressure Measurement

Optional Diaphragm and
Sanitary Seals

Output lnformation

Shipping Weights

Refer to Product Data Sheet 00813-0100-4016 or 00813-0201-4016.

Output rangc points must bc thc same unit of measure. Available units
of measure include:

atmkglcm'glcm'mmHg

torrmbarmmH2O@4 oc(r,mmH2O

kPabarftH2o
inH2O

inHg

Paps¡¡nH2O@4 "C(''

(1) Not available on low power or previous versions.

TABLE 5-11. Transmitter Weights without Options

TABLE 5-12. Model 3051L Weights without Options

6.0 (2,7)

See Table 5-12

13.6 (6,2)

3.0 (1,4)

Model 3051C/P

Model 3051 L

Model 3051 H

Model 30517

Transmitter Add Weight ln lb (kg)

20.5 (9,3)

28.5 (12,9)

2s.5 (11,6)

37.5 (17,0)

22.5 (10,2)

20.8 (9,5)

26.2 (11,9\

28.2 (12,8)

19.5 (8,8)

26.5 (12,0)

24.5 (11,11

35.5 (16,1)

21.5 (e,7)

19.8 (9,0)

25.2 (11,5)

27.2 (12,3)

12.5 (5,7)

17.5 (7,9)

23.5 (1O,7\

17.5 (7,9)

22.5 (10,2)

32.5 (14,7)

15.3 (6,9)

25.2 (11,4)

13.8 (6,2)

19.5 (8,8)

17.8 (8,1)

23.2 (10,5)

2-in., 150

3-in., 150

4-in., t 50

2-in., 300

s-in., 300
4-in., 300

2-in., 600

3-in., 600
DNSO/
PN 40
DNSO/
PN 40

DN 100 /
PN 10/16

DN 100 /
PN 40

21.5 (9,7)

30.5 (13,8)

26.5 (12,0)

3e.5 (17,e)

23.5 (10,6)

21.8 (e,e)

27.2 (12,3)

29.2 (13,2)

Flange
6-in. Ext.
lb (ks)

4-in. Ext.
lb (kg)

2-in. Ext.
lb (ks)

Flush
lb. (ks)
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ROSEMOUNT SMART
FAMILW INSTRUMENTS

Related Product Data
Sheets

TABLE 5-13. Transmitter Options Weights

Rosemount SMART FAMILY@ instruments may be installed in
pressure, temperature, level, and flow applications.

All SMART FAMILY instruments are designed to communicate using
Highway Addressable Remote Transducer (HART) protocol with the
hand-held HART Communicator and Fisher-Rosemount Control
Systems.

Model 1195 Integral Orifice: PDS 00813-0100-4686

Model 305/TVIodel 306 Integral Manifolds: PDS 00813-0 100 -47 33 and
PDS 00813-0200-4733

Model 1L99 Diaphragm Seals: PDS 00813-0100-4016 (Worldwide) and
PDS 00813-0201-4016 (European)

Diamond Il+Annubar: PDS 00813-0100 -47 60

Model 305 1 with FotxoerroN fieldbus: PDS 00813 -0t00-47 7 4

Model305l" Draft Range Transmitter (CDO):
PDS 0081"3-0600-4001

3.e (1,8)

3.1 (1,4)

0.5 (0,2)

1.25 (0,6)

1.0 (0,5)

2.3 (1,0)

2.3 (1,0)

2.3 (1,0)

2.e (1,3)

2.4 (1,1)

2.7 (1,21

2.6 (1,2)

2.5 (1 ,1)
10.8 (4,e)

14.3 (6,5)

10.7 (4,8)

14.0 (6,3)

8.3 (3,8)

13.7 (6,2)

Stainless Steel Housing (T)

Stainless Steel Housing (C, L, H, P)

LCD Meter for Aluminum Housing
LCD Meter for SST Housing
SST Mounting Bracket lor Coplanar
Flange

Mounting Bracket for Traditional Flange
Mounting Bracket for Traditional Flange
SST Bracket for Traditional Flange
Mounting Bracket for Model 3051 H

Trad¡t¡onal Flange
Traditional Flange
Traditional Flange
Tradit¡onal Flange
Level Flange-3 in., 150
Level Flange-3 in., 300
Level Flange-2 in., 150
Level Flange-2 ¡n., 300
DIN Level Flange, SST, DN 50, PN 40
DIN Level Flange, SST, DN 80, PN 40

J,K,L
J,K,L

M5

M6
B4

81, 82, 83
87, 88, 89

BA, BC

85, 86
H2

H3

H4
H7

F1, G1, FC

F2,G2,FD
FA

FB
FP

FQ

Code Option
Add

lb (kg)
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Rosemount Model 3051 Transmitter for Floq Leveln and Pressure Measurement

TABLE 5-16. Model 3051C Absolute Sensor Modules

3161 SST
Hastelloy C-276
Monel
Gold-plated Monel

03031 -2020-0032
03031 -2020-0033
03031 -2020-0034
03031 -2020-0036
03031 -2020-00373't6 SST

Hasteiloy C-276
Monel
Gold-plated Monel

03031-2020-0022
03031 -2020-0023
03031-2020-0024
03031 -2020-0026
03031-2020-0027

3

316 SST

3161 SST
Hasteiloy C-276
Monel
Gold-plated Monel

03031 -2020-001 2
03031 -2020-001 3
03031 -2020-001 4
03031 -2020-001 6
03031 -2020-001 73.I6 SST

Hastelloy C-276
Monel
Gold-plated Monel

03031 -2020-0003
03031 -2020-0004
03031 -2020-0006
03031 -2020-0007316 SST

Note: One spare part is recommended for every 50 transmitters.
and Process lsolator Order Numbers.Note: L¡sted

to 0.167 psia/S psia. Range 0 (includes Traditional SST flange and SST bolls)

to 30 psia/0.3 psia. Range 1

to 150/1 .5 psia, Range 2

to 800 psia/8 psia. Range 3

3051C Absolute Sensor Modules (Min. Span/Bange)
I s¡l¡cone Fitt

Part Number

lnert F¡ll

lP"rt Ñr.nãr I

.l
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TABLE 5-17. Model 3051T Gage and Absolute Pressure Transmitters

I

I

03031-31 12-1012
03031-31 12-'r 01 3
03031 -31 02-1 01 2
03031 -31 02-1 01 3
03031 -31 32-1 01 2

03031-31 1'l-1012
03031 -31 1 1 -1 01 3
03031 -31 01 -1 01 2
03031 -31 01 -1 01 3

03031-31 12-3012
03031 -31 1 2-301 3
03031 -31 02-301 2
03031 -31 02-301 3
03031 -31 32-301 2

03031 -31 1 1 -301 2

03031 -31 1 1 -301 3
03031 -31 01 -301 2

03031 -31 01 -301 3

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

SST
SST
SST
SST

31 6L SST
Hastelloy C
31 6L SST
Hastelloy C
31 6L SST

31 6L SST
Hastelloy C
31 6L SST
Hastellov C

Absolute Sensor Module(,,
(H).3/30 ps¡g, Range 1
1/+-18 NPT Female
1/+-lB NPT Female
1/e-14 NPT Female
1/z-14 NPT Female
c1/24 DIN 16288 Male

1/¿-18 NPT Female
1/¿-18 NPT Female
1/z-14 NPT Female
1/e-14 NPT Female

0303t-3112-1142
03031 -31 1 2-1 1 43
03031 -31 02-1 1 42
03031 -31 02-1 1 43
03031 -31 32-1 1 42

03031-3111-1'142
03031-3111-1143
03031 -31 01 -1 1 42
03031 -31 01 -1 1 43

03031 -31 1 2-31 42
03031-31 12-3143
03031 -31 02-31 42
03031-3102-3143
03031 -31 32-31 42

03031 -31 1 1 -31 42
03031 -31 1 1 -31 43
03031 -3101 -3't 42
03031 -31 01 -31 43

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

ssr
SST
SST
SST

3161 SST
Hastelloy C
3161 SST
Hastelloy C
316L SST

31 6L SST
Hastelloy C
31 6L SST
Hastellov C

Gage Sensor Modulet'r
0-40/4000 psig, Range 4
1/+-18 NPT Female
1/+-18 NPT Female
1/e-14 NPT Female
1/e-14 NPT Female
c1/2A DIN 16288 Male

1/+-18 NPT Female
1/¿-18 NPT Female
1/a-14 NPT Female
1/z-14 NPT Female

I

a

03031 -31 1 2-31 32
03031 -3't 12-31 33
03031 -31 02-31 32
03031 -31 02-31 33
03031 -31 32-31 32

03031 -31 1 1 -31 32
03031 -31 1 1 -31 33
03031 -3101 -31 32
03031 -31 01 -31 33

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

ssr
SST
SST
ssr

31 6L SST
Hastelloy C
31 6L SST
Hastelloy C
3161 SST

31 6L SST
Hastelloy C
31 6L SST
Hastelloy C

Gage Sensor Modulet'r
0-8/800 psig, Range 3
1/¿-18 NPT Female
1/¿-18 NPT Female
1/e-14 NPT Female
1/e-14 NPT Female
c1/2A DtN 16298 Male

1/¡-18 NPT Female
1/¿-18 NPT Female
1/e-14 NPT Female
1/z-14 NPT Female

I

03031 -31 1 2-1 1 32
03031-31 12-1 133
03031 -31 02-1 1 32
03031 -31 02-1 1 33
03031 -31 32-1 1 32

03031-31 11-',t132
03031-31 1't-1 133
03031-3101-1 132
03031-3101-1 133

03031 -31 12-1122
03031 -31 12-1123
03031-3102-1122
03031 -31 02-1 1 23
03031-3132-1122

03031-3111-1122
03031 -3't 1 1 -1 123
03031 -31 01 -1 1 22
03031 -31 01 -1 1 23

03031-3112-3122
03031 -31 1 2-31 23
03031 -31 02-31 22
03031 -31 02-31 23
03031 -31 32-31 22

03031 -31 1 1 -31 22
03031 -31 1 1 -31 23
03031-3't 01-3122
03031-3't 01-3123

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

SST
ssr
SST
SST

31 6L SST
Hastelloy C
31 6L SST
Hastelloy C
31 6L SST

31 6L SST
Hastelloy C
31 6L SST
Hastellov C

Gage Sensor Modulet'r
0-1.5/150 psig, Range 2
1/¿-'18 NPT Female
1/¿-lB NPT Female
1ie-14 NPT Female
1/z-14 NPT Female
c1/2A DtN 16288 Male

1/+-18 NPT Female
1/+-18 NPT Female
1/z-14 NPT Female
1/z-14 NPT Female

I

8

03031 -31 12-1112
03031 -31 12-1113
03031 -31 02-1 1 1 2
03031 -31 02-1 1 1 3
03031 -31 32-1 1 1 2

03031-3111-1112
03031-3111-1113
03031 -31 01 -1 1 1 2
03031 -31 01 -1 1 1 3

03031 -31 1 2-31 1 2
03031 -31 1 2-31 1 3
03031 -31 02-31 1 2
03031 -31 02-31 1 3
03031 -31 32-31 1 2

03031-3111-3112
03031-3111-3113
03031 -31 01 -31 1 2
03031 -31 01 -31 1 3

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

SST
SST
SST
SST

31 6L SST
Hastelloy C
31 6L SST
Hastelloy C
31 6L SST

31 6L SST
Hastelloy C
31 6L SST
Hastellov C

Gage Sensor Module(',
0-0.3/30 psig, Range 1

1/+-lB NPT Female
1/¿-18 NPT Female
1/-14 NPT Female
1/r14 NPT Female
c1/24 DIN 16288 Male

1/¿-'18 NPT Female
1/+-18 NPT Female
1/e-14 NPT Female
1/z-14 NPT Female

lsolatrng
Diaphragm Part NumberNo. Sensor Modules(l) Part Number

Item Model 30517

Silicone Fill lnert Fill

Housrng
Material
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TABLE 5-17. (continued)Model 3051T Gage and Absolute Pressure Transmitters.

(1) For Model 3051TG Range 5 spare module, order absolute configuration and perform zero trim for gage calibrations.
(2) One spare part is recommended for every 50 transm¡tters.

a

03031 -31 1 2-1 052
03031 -31 1 2-1 053
03031 -31 02-1 052
03031 -31 02-1 053
03031 -31 22-1 052

03031 -31 1 1 -1 052
03031 -31 1 1 -1 053
03031-3101-1052
03031 -31 21 -1 053

03031 -31 1 2-3052
03031 -31 1 2-3053
03031 -31 02-3052
03031 -3102-3053
03031 -31 22-3052

03031-3111-3052
03031-3111-3053
03031 -31 01 -3052
03031 -31 21 -3053

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

SST
SST
ssr
SST

3161 SST
Hastelloy C
3161 SST
Hastelloy C
3161 SST

316L SST
Hastelloy C
3161 SST
Hastelloy C

Absolute Sensor Module(',
0-2000/10000 psig, Range 5
1/¿-18 NPT Female
1/+-18 NPT Female
1/r14 NPT Female
1/e-14 NPT Female
G1/2A DIN 16298 Male

1/¿-18 NPT Female
1/¿-18 NPT Female
1/e-14 NPT Female
1/a-14 NPT Female

I

03031 -31 12-1042
03031 -31 12-1043
03031 -31 02-1 042
03031 -31 02-1 043
03031 -31 32-1 042

03031 -31 1 1 -1 042
03031 -31 1 1 -1 043
03031 -31 01 -1 042
03031 -31 01 -1 043

03031 -31 1 2-3042
03031 -31 1 2-3043
03031 -31 02-3042
03031 -31 02-3043
03031 -31 32-3042

03031-31 11-3042
03031-3111-3043
03031 -31 01 -3042
03031 -31 01 -3043

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

SST
SST
SST
SST

31 6L SST
Hastelloy C
3161 SST
Hastelloy C
3161 SST

3161 SSÏ
Hastelloy C
3161 SST
Hastellov C

Absolute Sensor Modulet',
0-40/4000 psig, Range 4
1/+-18 NPT Female
1/¿-lB NPT Female
1/z-14 NPT Female
1/z-'14 NPT Female
G1/2A DtN 16288 Mate

1/¿-18 NPT Female
1i¿-18 NPT Female
1/e-14 NPT Female
1/e-14 NPT Female

8

03031 -31 12-1032
03031 -31 1 2-1 033
03031 -31 02-1 032
03031 -31 02-1 033
03031 -31 32-1 032

03031 -31 1 1 -1 032
03031 -31 1 1 -1 033
03031 -31 01 -1 032
03031 -31 01 -1 033

03031 -31 1 2-3032
03031 -31 1 2-3033
03031 -31 02-3032
03031 -31 02-3033
03031 -3 ! 32-3032

03031-3111-3032
03031-3111-3033
03031 -31 01 -3032
03031 -31 01 -3033

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

SST
SST
SST
SST

31 6L SSÏ
Hastelloy C
31 6L SST
Hastelloy C
316L SST

3161 SST
Hastelloy C
316L SST
Hastellov C

Absolute Sensor Modulet',
È8/800 psig, Range 3
1/¿-18 NPT Female
1/¿-18 NPT Female
1/e-14 NPT Female
1/z-l¿ NPT Female
c1/24 DtN 16288 Mate

1/¿-18 NPT Female
1/+-'18 NPT Female
1/e-14 NPT Female
1/z-14 NPT Female

I

03031-3112-1022
03031 -31 1 2-1 023
03031 -31 02-1 022
03031 -31 02-1 023
03031 -31 32-1 022

03031-3t11-1022
03031 -31 1 1 -1 023
03031 -31 01 -1 022
03031 -31 01 -1 023

03031 -31 12-3022
03031 -31 1 2-3023
03031 -31 02-3022
03031 -31 02-3023
03031 -31 32-3022

03031 -31 11-3022
03031-311t-3023
03031 -31 01 -3022

03031 -31 01 -3023

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

SST
SST
SST
SST

3161 SST
Hastelloy C
316L SST
Hastelloy C
31 6L SST

31 6L SST
Hastelloy C
316L SST
Hastelloy C

Absolute Sensor Modulet',
0-1.5/150 psig, Range 2
1/¿-18 NPT Female
1/+-18 NPT Female
1/e-14 NPT Female
1/z-14 NPT Female
c1/24 DtN 16288 Mate

1/+-18 NPT Female
1/¿-18 NPT Female
1/z-14 NPT Female
1/z-14 NPT Female

I

lsolatrng
Diaphragnr

ilousrng
Material Part NunrberNo. Serrsol Modules(l) Part Nurlbel

Item Model 30517

lnert FillSilicone Fill
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03031 -0001 -0003

03031 -0001 -1 001

lmproved NAMUR Compliant
(4-20 mA/HART protocol¡(r)

(1)1-5/O.8-3.2Low Power

6

6

ics Board-Assembly Required CG CA

NumberionDescri
Item
No.

TABLE 5-18. Model3051C Differential, Gage, Absolute, and Liquid LevelTransmitters.

oo
Íf
lrJ

o
rt)o(r)

Previous lmproved

Previous and lmproved
Design Terminal Block.

Previous lmproved

Previous and lmproved
Design Housing.

Previous lmproved

Prcvious and Improved
Design Electronics Board,

Electronics Board, Housing, and Terminal Block, Previous and lmproved Design,
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TABLE 5-18. (continued)Model 3051C Differential, Gage, Absolute, and Liquid LevelTransmitters

03031 -0635-01 41

03031 -0292-0002

03031 -0332-1 001
)3031 -0332-1 002

03031 -0293-0002
03031 -0398-0001

Improved Low Power 316 SST Housing
Electronics Housing without Terminal Block
yr-14 NPT conduit, lncludes RFI Filters
Electronics Cover (lncludes wiring label)(z)
Low Power Terminal Block Assembly(1)
Low Power Trans¡ent Terminal Block Assembly
(OPtion T1¡{z)
Local Zero and Span Kit(1)

External Ground Assemblv (Option VS)(r)

4

1

3
3

5

4

1

3

3

5

03031 -0635-01 01

03031 -0292-0001
03031 -0332-1 001
)3031 -0332-1 002

03031 -0293-0002
03031 -0398-0001

lmproved Low Power Aluminum Housing
Electronics Housing without Terminal Block
y2-14 NPf conduit, lncludes RFI Filters
Electronics Cover (lncludes wiring label¡{z)
Low Power Terminal Block Assembly(t)
Low Power Transient Terminal Block Assembly
(OPtion t1¡{z)
Local Zero and Span Kit(1)

External Ground Assembly (Option V5)(t)

03031 -0635-0041
03031 -0635-0042

03031 -0635-0043
03031 -0292-0002
03031 -0332-0003
03031 -0332-0004
03031 -0293-0002
03031 -0398-0001

lmproved Slandard ('l-20 mA)
316 SST Housing
Electronics Housing without Terminal Block
/z-14 NPT conduit, lncludes RFI Filters
M20x1.5 (CM20) conduit, lncludes RFI Filters
PG 13.5 condu¡t, lncludes RFI Filters
Electronics Cover (lncludes wiring label¡tz)

Standard Terminal Block Assembly(1)
Transient Terminal Block Assy. (Option t1¡{z)
Local Zero and Span Ki1(1)

External Ground Assembly (Option V5)(1)

'1

3
3
5

4

03031 -0635-0001
03031 -0635-0002
03031 -0635-0003
03031 -0635-0004

03031 -0292-0001

03031 -0332-0003
03031 -0332-0004
03031 -0293-0002
03031 -0398-0001

lm prcved Slandard (¡Í-20 mA)
Alum¡num Housing
Electronics Housing without Terminal Block
yr-14 NPT conduit, lncludes RFI Filters
M20x1.5 (CM20) conduit, lncludes BFI filters
PG 13.5 condu¡t, lncludes RFI Filters
G/z conduit, lncludes RFI Filters
Ëlectronics Cover (lncludes wiring label¡(z)
Standard Terminal Block Assembly(1)
Trans¡ent Terminal Block Assy. (Option T1)(2)

LocalZero and Span Ki1(1)

External Ground Assembly (Option VS)(t)

1

3
3
5

4

Housings, and Term¡nal Blocks. For inÍormation on ordering "Previous Design" spare
parts, contact your local Rosemount off¡ce. In the U.5., call the Response Center at
1-800-654-7768.

Prevlous

ectronics Housing, Covers. Terminal Block CD CG CA

lpurt l¡u*u., ]No. lPart Descri
llem
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TABLE 5-18. (continued)Model3051C Differential, Gage, Absolute, and Liquid LevelTransmitters.

++I

0 t 1 51 -0028-001 2
01 1 51 -0028-001 3
01 1 51 -0028-001 4
01 1 51 -0028-01 1 2
01 1 51 -0028-01 1 3
01 1 51 -0028-01 1 4

03031 -0232-0001
03031 -0233-0001

03031 -0234-0001

03031 -0234-0002
03031 -0242-0001
03031-0242-0002
02051 -01 67-0001

Gage/Absolute Drain^/ent Kitst',
316 SST Stem and Seat Kit
Hastelloy C Stem and Seat Kit
Monel Stem and Seat Kit
316 SST Ceramic Ball Drainl,/ent Kit
Hastelloy C Ceramic Ball DrainA/ent Kit
Monel Ceramic Ball DrainAr'ent Kit
(Each k¡t contains parts for one transm¡tter.)

Electronic Housing, Cover (Std. and
Electronics Housing, Module(1 )

Process Flange, Glass-filled Tefton()
Process Flange, Graphite-filled lef/on
Flange Adapter, GlassJilled Teflonll)
Flange Adapter, Graphite{illed Teflon
3051H Process Flanqe, TFE

2
7
10

12

38

F
r

I
E

I
r

-

02024-0069-0005

02051-0072-0002
02051 -0236-0002

02024-0069-0002
02024-0069-0003
02024-0069-0004

01 1 51 -0028-0022
01 1 51 -0028-0023
01 1 51 -0028-0024
01 1 51 -0028-01 22
01 1 51 -0028-01 23
01 1 51 -0028-01 24

Blank Flange (GP Low Side)

Nickel-plated Carbon Steel

316 SST Stem and Seat Kit
Hastelloy C Stem and Seat K¡t

Monel SIem and Seat Kit
316 SST Ceramic Ball Drainlr/ent Kit
Hastelloy C Ceramic Ball DrainA,/ent Kit
Monel Qeramic Ball Drainlr/ent Kit

316 SST
Hastelloy C
Monel

3051H Flanges
Process Flange

I
15

35

03031 -0393-0221
03031 -0393-0222
03031 -0393-0231
03031 -0393-0232
03031 -0393-1 002
03031 -0393-1 01 2

Level Flange, Vertical Mount
2 in., Class 150, SST
2 in., Class 300, SST
3 in., Class 150, SST
3 in., Class 300, SST
DIN, DN 50, PN 40
DIN, DN BO, PN 40

22

03031 -0320-0002
03031 -0320-0003
03031 -0320-0004

Tradilional Flange
31 6 SST
Hastelloy C
Monel

03031 -0388-1 025
03031 -0388-1 022
03031 -0388- 1 023
03031 -0388-1 024

)3031 -0309-0001

11 Gage/Absolute Cop I an ar Flange
Nickel-plated Carbon Steel
316 SST
Hastelloy C
Monel
C op I an a r Flange Alignment Screw
(package of 2 screws)

03031 -0388-0025
03031 -0388-0022
03031 -0388-0023
03031 -0388-0024

Process Flanges
Differential Copl an ar Flange
Nickel-plated Carbon Steel
316 SST
Hastelloy C
Monel

11
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TABLE 5-18. (continued)Model 3051C Differential, Gage, Absolute, and Liquid LevelTransmitters.

03051 -1 081 -0001

03051 -1 081 -0002

3051H Bracket Kits

85 Universal Bracket for
2-in. Pipe and Panel Mount, CS Bolts
86 Universal Bracket for
2-in. Pipe or Panel Mount, SST Bolts

03031 -031 3-0001
03031 -031 3-0002
03031 -031 3-0003
03031 -031 3-0007
03031 -031 3-0008
03031 -031 3-0009
03031 -031 3-001 1

03031 -031 3-001 3

Traditional Flange Bracket K¡ts

81 Bracket, 2-in. Pipe Mount, CS Bolts
82 Bracket, Panel Mount, CS Bolts
83 Flat Bracket for 2-in. Pipe Mount, CS Bolts
87 (81 Style Bracket with SST Bolts)
BB (82 Style Bracket with SST Bolts)
89 (83 Style Bracket with SST Bolts)
BA (SST 81 Bracket with SST Bolts)
BC (SST 83 Bracket with SST Bolts)

02088-0071 -0001
3051T Bracket Kit
84 Bracket, SST, 2-in. Pipe Mount, SST Bolts

03031 -01 89-0003
Coplanar Flange Bracket Kit
84 Bracket, SST, 2-in. Pipe Mount, SST Bolts

CD CG CAnting Brackets

Item
No. lPart oescript¡on leurt tlrro",
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TABLE 5-18. (continued)Model3051C Differential, Gage, Absolute, and Liquid LevelTransmitters

02051 -01 64-0002Process Flange Bolt Kit, 316 SST
Bolt for Process Flange (set of 4)
Nut for Process Flange (set of 4)
Adapter Bolts (set of 4)

36
37

02051 -01 64-0001
3051H Flange
Process Flange Bolt Kit, Carbon Steel
Flange Bolt (set of 4)
Flange Nut (set of 4)
Adapter Bolts (set of 4)

36
37

03031 -0395-0001
03031 -0395-0002

Level Flange, Vert¡ca¡ Mount
Flange Bolt Kit
Carbon Steel (set of 4)
316 SST (set of 4)
(Each kit contains bolts for one transmitter.)

23
24

Use Bolts Supplied with Anderson Greenwood Manifold
Use Bolts Supplied with Anderson Greenwood Manifold

Man¡fold/Trad¡tional Flange Bolts
Carbon Steel
31 6 SST

03031 -0307-1 001
03031 -0307-1 002
03031 -0307-1 003
03031 -0307-1 004

Gage/Absolute Flange and Adapter Bolt Kit
Carbon Steel (set of 6)
316 SST (set of 6)
ANSI/ASTM.A.193-B7M
Monel

03031 -0307-0001
03031 -0307-0002
03031 -0307-0003
03031 -0307-0004

Traditional Flange
Differential Flange and Adapter Bolt Kit

{44mm (1.75 in.)}
Carbon Steel (set of 8)
316 SST (set of 8)
ANSIiASTM-A-193.87M
Monel

28

03031 -031 1 -0001
03031 -031 1 -0002
03031 -031 1 -0003
03031 -031 1 -0004

Man¡fold/Flange Kit {57 mm (2.25 in.)}
Carbon Steel (set of 4)
31 6 SST (set of 4)
ANSYASTM-A-193.87M
Monel

27

03031-0306-000'l
03031 -0306-0002
03031 -0306-0003
03031 -0306-0004

Flange/Adapter Bolt K¡t {73 mm (2.88 ¡n.)}
Carbon Steel (set of 4)
316 SST (set of 4)
ANSI/ASTM.A.193-B7M
Monel

26

03031 -031 2-0001
03031 -031 2-0002
03031 -031 2-0003
03031 -031 2-0004

25 Flange Bolt Kit {44 mm (1.75 in.)}
Carbon Steel (set of 4)
316 SST (set of 4)
ANSI/ASTM-A-193-B7M
Monel

Kits CG CA

Item
No. leat r,trrnu",Descri

(1) One spare paft ¡s recommended for every 25 transmitters.
(2) One spare part is recommended for every 50 transm¡tters
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Rosemount Model 3051 Transmitter for Flow, Level, and Pressure Measurement

30
31

32
03031 -01 93-0002

03031 -01 93-1 1 03
Meter Display
Captive Mounting Hardware
1 o-pin lnterconnection Header

Housing

K¡ICover

NOTE: Prev¡ous Meter Hardware includes meter display, captive mounting hardware, and

6-pin interconnect¡on header

03031 -01 93-0003

lmproved Kit for Previous Aluminum
(1)

Meter Display
Captive Mounting Hardware
1 0-pin lnterconnection Header
Cover Assembly
Previous Meter Hardware (1)

30
31

32
33

30-32

NOTE: Previous Meter K¡t includes meter display, capt¡ve mounting hañware,6-pin
interconnection header, and cover assembly.

Previous Meter30-33

30
31

32
33

30
31

32

03031 -01 93-01 1 1

03031 -01 93-01 03

03031 -01 93-001 2

Meter D¡splay
Captive Mounting Hardware
1 O-pin lnterconnection Header
Cover Assembly
Meter Hardware Only
Meter Display
Captive Mounting Hardware
1 O-p¡n lnterconnection Header
Cover Assembly Kit

30
3l
32
33

30
31

32

03031 -01 93-01 01

03031 -01 93-01 03

0303 t -01 93-0002

Meter Display
Captive Mounting Hardware
1 0-pin lnterconnection Header
Cover Assembly
Meter Hardware Only
Meter Display
Captive Mounting Hardware
1 0-pin lnterconnection Header

K¡TCover

CG CAlor lmprovecl Alurrrinum Housing

lor lmproved316 SST Housing CG CA

CG CAeter for Previous Aluminum Housing

Part NumberItem No. Part Description

TABLE 5-19. lndicating Meter Option

@

Previous Design LCD
Housing, Electronics

roo
cf)o
cf)

|¡)o
(Ð

Meter,
Board.

rt)o
rf)
(fJo
(f)

rl,
I

lmproved
Electronics

Design
Board,

LCD Meter,
and Housing.
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TABLE 5-19. lndicating Meter Option

30
31

32
03031 -01 93-001 2

03031 -01 93-1 1 03
Meter Display
Captive Mounting Hardware
1 0-pin lnterconnection Header

Housing

K¡tCover

NOTE: Previous Meter Hardware includes meter display, capt¡ve mounting hardware, and

interconnection header

30
31

32
33

30-32 03031 -01 93-0003

03031 -01 93-1

Meter Display
Captive Mount¡ng Hardware
1 0-pin lnterconnection Header
Cover Assembly
Previous Meter Hardware (1)

SST Housing

NOTE: Previous Meter Kit includes meter d¡splay, captive mounting hardwarc,6'p¡n

and coverinterconnect¡on

0303Meter Kit

CG CAlor Previous 316 SST Housing

Item No. Part Descr¡ption Part Number
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Rosemount Model 3051 Transmitter for Flow, Level, and Pressure Measurement

1 Cover

2 Cover O-ring

3 Term¡nal Block

4 Housing

5 Span and Zero Adjustment

6 Electronics Board

7 Module O-ring

I Sensor Module

9 Drain/Vent Valve

10 Flange O-ring

11 Coplanar Process Flange

12 Adapter O-ring

13 Flange Alignment Screw
(Not pressure retain¡ng)

14 Flange Adapter Bolts

15 Flange Adapters

16 Housing Rotation Set Screw

a

a
('J

()
(Ð
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Figure 5-2. Model 3051C Exploded View (with Coplanar Flange).
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9 Drain/Vent Valve

35 Process Flange

36 Flange Bolts

37 Flange Nuts

38 Module O-ring

-0
-o

Figure 5-3. Model 3051H Exploded View

Àl
(D-
r)o
()oo

@o
nÕo
r)
o

1 Cover

2 Cover O-ring

3 Terminal Block

4 Housing

5 Span and Zero Adjustment

6 Electronics Board

7 Module O-ring

I Sensor Module

o

Figure 5-4. Model 3051T Exploded View.
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@

å
\

1.50 (38)
1.75 (44)

4
4

Adapter Bolts
Flange Bolts

17
28

Description Qtv Size in.(mm)
Item
No.

1.50 (38)
1.75 (44)

2
4

Adapter Bolts
Flange Bolts

17
28

Jño
m
()o(r)
oo

No
m
(Ð

o
bo
c)

Figure 5-5. Traditional Flange Configuration

o
o

'ãoo
Ooo

1.75 (44)
2.875 (73)

2
2

Flange Bolts24

No
Item

Description Size in.(mm)
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Specifications and Reference Data

Transmitter with
CoplanarFlange and

Flange Bolts

No
Item

Description Size in.(mm)

Transm¡tter w¡th
CoplanarFlange and
Flange/Adapter Bolts

Transmitter wilh Coplanar Flange,
3-Valve Manifold, and Flange Adapters

(Differential Version)

1.50 (38)
2.88 (73)
2.25 (57)

4
4
4

Adapter Bolts
Flange/Adapter Bolts
Manifold/Flange Bolts

25
26
27

Description Qty Size in.(mm)
Item
No.

(!
o
N

OoÍ)
6o
()o(Ð
Õ
e
LrJ

o
c)

r)oo

tL(oo
uJ
(f)oo
r)oo

Figure 5-7. Bolting Configurations tor Coplanar Flange (Top-Differential/Bottom-Gage/Absolute)
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Rosemount Model 3051 Transmitter for Flow, Level, and Pressure Measurement

5/ro x 1% Bolts
for Panel Mounting

(Not Supplied)

Panel Mount pipe Mount
Option 84: Coplanar Flange Mounting Bracket

Panel Mount Pipe Mount

Option 84: Model 3051T Mounting Bracket

Option 81 IBTIBA: Traditional Flange
2-ln. Pipe Mounting Bracket

s/to x ?sBolts for Panel Mounting
(Not Supplied)

Option B2l88: Traditional Flange Panel
Mounting Bracket

o
(t
dio
l.r

o
I
<o
o
oo

ç
o
<*o
@a
N
co
coo
N
cri*f
I
cri+o
I
d
9
o
(Ð

r)o(Ð

Figure 5-8. Mounting Bracket Kits

Option 85/86: Model 3051H Mounting Bracket for
Panel Mount and 2-ln. Pipe Mount

,5

,a

Option B3/89/BC: Traditional Flange
Flat Bracket for 2-ln. P¡pe Mount

\.
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Section

OVERVIEW

SAFETY MESSAGES

Warnings (A)

LOCAL ZERO AND SPAN
ADJUSTMENT OPTIONS

Activating Local Zero
and Span Adjustments

Options

The options available with the Model3051 can ease installation,
improve the security of control systems, and simplify use. Included in
this section is a description of LCD meter diagnostic messages.

Procedures and instructions in this section may require special
precautions to ensure the safety of the personnel performing the
operations. Information that raises potential safety issues is indicated
by a warning symbol (A). Refer to the following safety messages before
performing an operation preceded by this symbol.

The integral zero and span adjustments can be used for adjusting the
analog output without the use of a HART communicator. Option Code
J1 provides only external local zero adjustment. Option Code JB
excludes both the local zero and span adjustments.

The push-button span and zero adjustments are hidden by the
certification label on top of the transmitter. Loosen the label screw and
rotate the label counterclockwise to expose the adjustments.

To activate local zero and span adjustments, locate t};.e Z and S buttons
on top of the transmitter. Press and hold either button for two seconds.

NOTE
On previous style Model305l- transmitters, the zero and span settings
are magnetic screws. To activate the previous style adjustments,
unscrev/ the magnetic zero or span screw until it pops up. Leave it
popped up for two seconds, then screl/v it back down.

Explosions can result in death or serious injury.
. Do not remove the instrument cover in explosive environments when the circuit

is alive.

. Both transmitter covers must be fully engaged to meet explosionproof
requirements.

. Before connecting a communicator in an explosive atmosphere, make sure the
instruments in the loop are installed in accordance with intrinsically safe or
nonincendive field wiring practices.

AWARNING

Electrical shock can result ¡n death or serious injury.
. Avoid contact with the leads and term¡nals.

AWARNING
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Disabling Local Zero
and Span Adjustments

LCD METER

The local zero and span adjustments on the Model 3051 can be
controlled three ways:

1. Transmitter Security Jumper. Enabling the transn'ritter secrrrity
jumper on the circuit board prevents all changes to the
transmitter's configuration data. The security jumper prevents
confrguration changes from IIART communicators and from the
local zero and span adjustments. See "Transmitter Security" on
page 2-4.

2. Communicator Software Lockout Sequence. The communicator
sofbware lockout sequence disables only the span and zero
adjustments. Changes can still be made using the HART
communicator. See "Local Zero and Span Adjustment Options" on
page 6-1.

3. Remove the Zero and Span Buttons. To remove the local zero
and span buttons, use a small screwdriver to remove the blue
plastic cover plate securing the buttons to the transmitter
housing. After removing the cover plate, the button assemblies-
including buttons, springs, and magnets-will slide out. For
future use, store the buttons separately to ensure that the
magnets maintain their proper strength.

The LCD meter provides local indication of the output and abbreviated
diagnostic messages governing transmitter operation. The meter is
located on the electronics module side of the transmitter, maintaining
direct access to the signal terminals. An extended cover is required to
accommodate the meter.

The meter features a two-line display with frve digits for reporting the
process variable on the top line and six characters for displaying
engineering units on the bottom line(l). The new LCD meter can also
display flow and level scales. The meter uses both lines to display
diagnostic messages. The meter can be configured to display the
following information:

. engineering units
o percent ofrange

. user-configurable LCD scale(2)

¡ alternating between any two of the above

(1) Previous versions differ slightly.
(2) Not available on previous versions of the LCD meter or with low-power transmitters.
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Custom Meter
Configuration

The user-confrgurable scale is a feature that enables the LCD meter to
display flow, level, or custom pressure units. The meter can be
confrgured using a Model 275 HART Communicator (see Table A-1 on
page A-3) or AMS.

The user-configurable scale feature can define:

. decimal point position

. upper range values

o lower range values

. engineering units
o transfer function

To confìgure the meter using AMS, click the LOCAL DISPLAY tab on
the CONFIGURATION PROPERTIES screen. To configure the meter
with a IIART communicator, perform the following procedure:

¿\ 1. Connect the communicator to the transmitter. Before connecting
a communicator in an explosive atmosphere, make sure the
instruments in the loop are installed according to intrinsically
safe or nonincendive field wiring practices.

2. From the ONLINE screen, select 7 Deuice Setup, S Basic Setup,
7 Meter Options,2 Custom, Meter Setup.

3. To specify decimal point position:

a. Select 1 SeI dec ptpos. Choose the decimal point
representation that will provide the most accurate output for
your application. For example, when outputting between 0 and
75 GPM, choose XX.W.

b. Go to step 8.

4. To specify a custom upper range value:
a. Select 2 CM Upper Value. Type the value that you want the

transmitter to read at the 20 mA point.

b. Go to step 8.

5. To specify a custom lower range value:
a. Select 3 CM Lower Value. Type the value that you want the

transmitter to read at the 4 mA point.

b. Go to step 8.

6. To defrne custom units:
a. Select 4 CM Units. Enter the custom units (five characters

maximum) that you want the meter to display.

b. Go to step 8.

7. To choose the transmitter transfer function for the meter:

a. Select 5 CM xfer fnct.Enter the transmitter transfer function
for the meter. Select sq root to display flow units. The custom
meter transfer function is independent of the analog output
transfer function.

8. Select F2 SEND to upload the configuration to the transmitter.

A S"" "Safety Messages" on page 6- l for complete warning ¡nformation.
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FIGURE 6-1. Exploded View of the
Model3051 with Optional LCD Meter

lnstalling the Meter

lnterconnecting Pins

Jumpers (Top and Bottom)

LCD Meter

Exlended
Cover

For transmitters ordered with the LCD meter, the meter is shipped
installed. Installing the meter on an existing Model 3051 transmitter
requires a small instrument screwdriver and the meter kit.

The kits vary depending on the version of transmitter electronics.
Examine the following numbers carefully to ensure you are installing
the correct kit.

For Use with Shrouded Electronics Board

Meter Kits

Option M5: PÆ{ 03031-0193-0101

Option M6: PÆ{ 03031-0193-0111

For Use with Non-Shrouded Electronics Board

Meter Kits

Option M5: P/I{ 03031-0193-0001

Option M6: P/l{ 03031-01"93-0011

The meter kit includes:

. one LCD meter assembly

. one extended cover with O-ring installed

¡ two nylon standoffs

¡ two captive screws

. one ten-pin interconnection header

lrJoo

no
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Use the following procedure and Figure 6-1 to install the LCD meter. If
the meter is an upgrade from a previous version, upgrade the
electronics board before attempting to install the meter.

1. IF the transmitter is installed in a loop, THEN secure the loop
and disconnect power.

¿\ 2. Remove the transmitter cover opposite the freld terminal side. Do
not remove the instrument covers in explosive environments
when the circuit is alive.

3. Remove the failure mode and alarm jumpers from the electronics
module and insert them in their new positions above and below
the meter readout on the meter assembly.

NOTE
On previous versions, remove only the alarm jumper.

A

4. Insert the interconnection header in the ten-pin socket exposed
by removal of the jumpers. (Previous versions of the meter use a
six-pin connector.)

5. Remove the two captive screws from the electronics module. To

do so, loosen the screws to release the module, then pull out the
screws until they are stopped by the captive thread inside of the
circuit board standoffs. Continue loosening the screws and
remove them.

6. Ifnecessary, rotate the electronics housing up to 180 degrees (left
or right) to improve field access or to better view the LCD meter.
To rotate the housing:

a. Loosen the housing rotation set screw using aelø¿-ín.
hex wrench.

b. Turn the housing up to 180 degrees to the left or right of its
original (as shipped) position. Do not rotate the housing more
than 180 degrees without first perform¡ng a disassembly
procedure (see "Disassembly Procedures" on page 4-3).
Over-rotation will sever the electrical connection between the
sensor module and the electronics module.

c. Retighten the housing rotation set screw.

7. Decide which direction to orient the meter. Insert the long meter
screws into the two holes on the meter assembly that coincide
with the holes on the electronics module. You can install the
meter in 9O-degree increments for easy viewing. Position one of
the four connectors on the back of the meter assembly to accept
the interconnection header.

8. Attach the meter assembly to the electronics module by
threading the screws into the captive threads and attaching the
meter assembly to the interconnection pins. Tighten the screws
to secure the meter assembly and electronics board in place.

9. Attach and tighten the extended cover. Transmitter covers must
be fully engaged to meet explosion proof requirements and to
achieve the proper environmental seal.

Note the following LCD temperature limits:

A S"" "safety Messages" on page 6-1 for complete warning information
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Operating: -4 to I75'F (-20 to 80 "C)

Storage:-40 to 185 "F (-40 to 85 'C)

NOTE
Electronics board revision 5.3.163 or later (all shrouded designs) are
able to verify alarm current levels. After replacing the transmitter
electronics board, sensor module, or LCD meter, an alarm level test is
recommended before returning the transmitter to service (see 'Alarm
Level Verification" on page 2-3).

FIGURE 6-2. Model3051 with
Optional LCD Meter.

Diagnostic Messages

Error

(D
m

o
ooo

In addition to the output, the LCD meter displays abbreviated
operation, error, and warning messages for troubleshooting the
transmitter. Messages appear according to their priority, with normal
operating messages appearing last. To determine the cause of a
message, use a Model 275 HART Communicator to further interrogate
the transmitter. A description of each LCD diagnostic message follows.

Error messages appear on the LCD meter display to inform you of
serious problems effecting the operation of the transmitter. The meter
displays an error message until the error condition is corrected, and the
analog output is driven to the specified alarm level. No other
transmitter information is displayed during an alarm condition.

FA¡L(l)

The transmitter CPU board and the sensor module are incompatibte. If
you encounter this message, contact Rosemount Customer Central at
800-999-9307 if you need assistance.

(1) For previous versions of the meter, FAIL MODULE and FAIL ELECT were also grouped
¡nto the FAIL message. When dealing with a FAIL message on a prev¡ous version meter,
review the ¡nformat¡on in the FAIL MODLILE and FAIL ELECT sections as well.
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Warnings

FAIL MODULE

The sensor module is disconnected or is malfunctioning. Verify that the
sensor module ribbon cable is connected to the back of the electronics
board. Ifthe ribbon cable is properly connected, there is a problem
within the sensor module. Possible sources of problems include:

o Pressure or temperature updates are not being received in the
sensor module.

. A non-volatile memory fault that will effect transmitter
operation has been detected in the module by the memory
verification routine.

Some non-volatile memory faults are user-repairable. IJse a Model 275
HART Communicator to diagnose the error and determine if it is
repairable. Any error message that ends in "FACTORY" is not
repairable. In cases ofnon user-repairable errors, you must replace the
sensor module. See "Disassembly Procedures" on page 4-3 or contact
Rosemount Customer Central at 800-999-9307 if you need assistance.

FAIL ELECT

The transmitter electronics board is malfunctioning due to an internal
fault. Some of the FAIL ELECT errors are user-repairable. Use a Model
275 HART Communicator to diagnose the error and determine if it is
repairable. Any error message that ends in "FACTORY" is not
repairable. In cases of non user-repairable errors, you must replace the
electronics board. See "Remove the Electronics Board" on page 4-4 or
contact Rosemount Customer Central at 800-999-9307 if you
need assistance.

FAIL CONFIG

A memory fault has been detected in a location that could effect
transmitter operation, and is user-accessible. To correct this problem,
use a Model 275 HART Communicator to interrogate and reconfìgure
the appropriate portion of the transmitter memory. Contact Rosemount
Customer Central at 800-999-9307 if you need assistance.

Warnings appear on the LCD meter display to alert you of user-
repairable problems with the transmitter, or current transmitter
operations. Warnings appear alternately with other transmitter
information until the warning condition is corrected or the transmitter
completes the operation that warrants the warning message.

NOTE
The warning messages on previous versions of the LCD meter may vary
slightly from those listed here, but they represent the same warning.

PRESS LIMIT

The process variable read by the transmitter is outside of the
transmitter's range.

TEMP LIMIT

The secondary temperature variable read by the transmitter is outside
of the transmitter's range.
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Operation

CURR FIXED

The transmitter is in multidrop mode. The analog output is not
tracking pressure changes.

CURR SATURD

The pressure read by the module is outside of the specified range, and
the analog output has been driven to saturation levels. See "Failure
Mode Alarm" onpage2-2.

LOOP TEST

A loop test is in progress. During a loop test or 4-20 mA trim, the
analog output is set to a fixed value. The meter display alternates
between the current selected in milliamps and "LOOP TEST."

XMTR INFO

A non-volatile memory fault has been detected in the transmitter
memory by the memory verifìcation routine. The memory fault is in a
location containing transmitter information. To correct this problem,
use a Model 275 HART Communicator to interrogate and reconfigure
the appropriate portion of the transmitter memory. This warning does
not effect the transmitter operation. Contact Rosemount Customer
Central at 800-999-9307 ifyou need assistance.

Normal operation messages appear on the LCD meter to confirm
actions or inform you of transmitter status. Operation messages are
displayed with other transmitter information, and warrant no action to
correct or alter the transmitter settings.

ZERO PASS

The zero value, set with the local zero adjustment button, has been
accepted by the transmitter, and the output should change to 4 mA.

ZERO FAIL

The zero value, set with the local zero adjustment button, exceeds the
maximum rangedown allowed for a particular range, or the pressure
sensed by the transmitter exceeds the sensor limits.

SPAN PASS

The span value, set with the local span adjustment button, has been
accepted by the transmitter, and the output should change to 20 mA.

SPAN FAIL

The span value, set with the local span adjustment button, exceeds the
maximum rangedown allowed for a particular range, or the pressure
sensed by the transmitter exceeds the sensor limits.

LOCAL DSBLD

This message appears during reranging with the integral zero and span
buttons and indicates that the transmitter local zero and span
adjustments have been disabled. The adjustments may have been
disabled by the transmitter security jumper on the transmitter circuit
board or through software commands from the Model 275. See
"Transmitter Security" on page 2-4 for information on the position of
the security jumper, and "Disabling Local Zero and Span Adjustments"
on page 6-2 for information on the software lockout.
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MOUNTING BRACKETS

Custom Configuration (C1)

Level Flange (Fl, F2, Gl,
G2, FA, FB, FC, and FD)

WRITE PROTECT

This message appears if you attempt to change the transmitter
confrguration data while the security jumper is in the ON position. See

"Transmitter Security" on page 2-4 for more information about the
security jumper.

Optional mounting brackets available with the Model 3051 facilitate
mounting to a 2-inch pipe or to a panel. The standard bracket (Option
B4) for use with the Coplanar flange and the Model3051T is stainless
steel with stainless steel bolts. Figure 3-10 on page 3-14 shows bracket
dimensions and mounting configurations for the 84 option.

Options B1-BB and B7-89 are sturdy, epoxy-polyester-painted brackets
designed for use with the traditional flange. The B1-83 brackets have
carbon steel bolts, while the B7-89 brackets have stainless steel bolts.
The BA and BC brackets are stainless steel with stainless steel bolts.
The B1lB7lBA and B3IB9/BC style brackets support 2-inch pipe
mounting installations, and the B2l88 style brackets support panel
mounting. Figures 3-12 and 3-13 on page 3-16 show these optional
mounting brackets.

When instailing the transmitter to one of the optional mounting
brackets, torque the bolts to L25 inch-pounds. See "Mounting" on
page 3-9 for additional mounting considerations.

The C1 option allows the customer to specify the following data in
addition to the standard configuration parameters in the sofbware
memory:

Descriptor Message

Date Damping

Remote Seal Write Protect Jumper Setting

Burst Mode Configuration Multidrop Configuration

Alarm Jumper Setting LocalZero and Span Control

Custom Meter Display Configuration

A Model S0SL Configuration Data Sheet (CDS) begins on page 6-15. Use
the CDS to record confrguration data and options.

This option provides a flange for the Model 3051C that converts it to a
horizontal mount level transmitter or a vertical mount level
transmitter. A vented fitting on the low pressure side of the flange
makes it suitable for use with a gage pressure transmitter. The fitting
can be removed and replaced with impulse piping or wet leg
connections when a low pressure reference is required for differential
pressure measurements.
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Vertical Mount (FA, FB, FC,
FD, FR and FQ)

Figure 6-3 shows the vertical mount level flange. Flanges are available
in the sizes and ratings indicated by the following option codes:

FIGURE 6-3. Vertical Mount
Level Flange.

Traditional Flange (H2, H3, The traditional flange option converts the mounting configuration of
H4rH7, HJ, HK, and HL) theModelSOSLtoonesimilartotraditionalstyletransmitters.This

allows the Model3051 to replace traditional transmitters without
changing existing manifolds, impulse piping, or bracket arrangements.
The traditional flange also allows a higher process temperature at the
process ports (300'F [149 'C]) because ofits ability to dissipate heat.
Process ports on the traditional flange meet DIN STD. 19213 with
2.I3 ¡ 0.008 in. (54 t 0,203 mm) connection centers. Different
traditional flange materials of construction are as follows:.

TABLE 6-1. Traditional Flange Materials and Bolt Sizes.

The traditional flange fits most existing mounting brackets. If a new
l-*^^1.^+ ;- -^^,,.:-^l ^f +L^ l----l-^r ^^r:^..^ l^^^-:L^l ^^-r:^*u¡du¡ruu rD luYur¡vu, uÞu v¡ru vr ultç vr4v^çu v!,utu¡tÞ uEÞurtuçu ç4rrrEr,
Figure 6-5 shows the traditional fLange.

o
ooo
o

275psi at 100'F

720 psi at 100 "F

275psi at 100 "F

720 psi at 100 "F

40 bar at 120'C

40 bar at 120 "C

316 SST,2 in., ANS|Class 150, VerticalMount

316 SST,2 in., ANS|Class 300, VerticalMount

316 SSI3 in., ANSI Class 150, Vertical Mount

316 SST,3 in., ANSI Class 300, VerticalMount

DIN LevelFlange, SST, DN 50, PN 40, VerticalMount

DIN LevelFlange, SST, DN 80, PN 40, VerticalMount

FA

FB

FC

FD

FP

FQ

Flange BatingOption Description

12 mmN/ASSTSSTHL

10 mmN/ASSTSSTHK

71rc-in.SSTSSTSSTHJ

71rc-in.SSTHastelloy C31 6 SSTH7

7/rc-ín.MonelMonelMonelH4

7/rc-inHastelloy CHastelloy CHastelly CH3

7/rc-inSSTSSÏ316 SSTH2

Option Code Flange Material Drain/Vent Valve Material Flange Adapter Material
Flange to Adapter Bolt Size

Length/Diameter
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FIGURE 6-4. Traditional Flange.

TRADITIONAL FLANGE
AND MODEL 3051C

Optional Flange and
Adapter Bolts (L4, L5,
and L6)

CONNECTION TO A MANIFOLD
TRADITIONAL FLANGE WITH

DRA¡NA/ENTS

%
%, oo

o
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No(n
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Figure 3-16 on page 3-20 shows the bolts used to mount the traditional
flange to the transmitter. The 3/¿-inch bolts supplied with the standard
Anderson, Greenwood & Co. manifold (Rosemount Part No. 1151-0150-
0001 or 1"151-01-50-0002) will fit the traditional flange and manifold.
Bolts supplied with other manifolds may need a ?ro-inch washer to
accommodate the extra length. The user should make sure the
mounting bolt in the upper corner of the traditional flange does not
push against the module. A clearance of at least Vro-in. (4,2 mm) should
be allowed. Install the manifold bolts as in Section 3: lnstallation.

Option Codes L4,L5, and L6 replace the standard carbon steel flange
and adapter bolts with alternative materials as described:

L4: Austenitic 31655T bolts

L5: ASTM-A-193-B7M bolts

L6: Monel bolts
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Transient Protection
Terminal Block (T1)

FIGURE 6-5. Transient Protection
Terminal Block (Option Code T1).

lnstallation Procedure

The transient protection terminal block option increases the Model
3051 Pressure Transmitter's ability to withstand electrical transients
induced by lightning, welding, heavy electrical eqrripment, or switch
gears. Model 3051 Pressure Transmitters, with integral transient
protection installed, meet the standard performance specifications as
outlined in this product manual. ln addition, the transient protection
circuitry meets IEEE Standard 587, Category B and IEEE Standard
47 2, Sur ge Withstand Capability.

Transient protection terminal blocks can be ordered as an option
(Option Code T1), or as a spare part to retrofit existing Model 3051
transmitters in the field. The spare part number for the transient
protection terminal block assembly is 03031-0332-0002.

NOTE
Installation of the transient protection terminal block does not provide
transient protection unless the Model 3051 transmitter case is properly
grounded. See page 3-22 for grounding information.

The transient protection terminal block option is not offered with
Option Code 11 (BASEEFA/CENELEC Intrinsic Safety Certification).

Option Code T1 is shipped installed when ordered at the same time as
the Model 3051". To install the transient protection terminal block on an
existing transmitter, refer to "Remove the Terminal Block" on page 4-3
to remove the existing terminal block, and refer to "Install the Terminal
Block" on page 4-8 to install the transient protection terminal block.

No
l.r

()
o
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MODEL 305 AND 305
INTEGRAL MANIFOLDS

FIGURE 6-6. Model305
lntegral Manifold.

Model 305 lntegral
Manifold lnstallation
Procedure A

The Model305 is available in two designs: the traditional and the
Coplanar. The traditional Model305 Integral Manifold can be mounted
to the Rosemount Model 1195 Integral Orifice or to most primary
elements with mounting adapters in the market today. The Model 306
Integral Manifold is used with a Model 3051T transmitter to provide
block and bleed valve capabilities of up to 10,000 psi (690 bar).

o
o>(\¡

r)o
dJ

noo
öo
C\¡

oo
6o

MODEL 305 COPLANAR DESIGN MODEL 305 TRADITIONAL DESIGN

To install a Model305 Integral Manifold to a Model305l" transmitter:

1. Inspect the Teflon sensor module O-rings. If the O-rings are
undamaged, reusing them is recommended. If the O-rings are
damaged (if they have nicks or cuts, for example), replace them
with new O-rings.

IMPORTANT
If replacing the O-rings, take care not to scratch or deface the O-ring
grooves or the surface of the isolating diaphragm while you remove the
damaged O-rings.

2. Install the Integrat Manifold on the sensor module. Use the four
2.25-in. manifold bolts for alignment. Finger tighten the bolts,
then tighten the bolts incrementally in a cross pattern to final
torque value. See "Bolt Installation" on page 3-18 for complete
bolt installation information and torque values. When fully
tightened, the bolts should extend through the top of the
module housing.

A S"" "Safety Messages" on page 6-1 for complete warning information.
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3. If the Teflon sensor module O-rings have been replaced, the
flange bolts should be re-tightened after installation to
compensate for cold flow of the O-rings.

NOTE
Always perform azero trim on the transmitter/manif'old assembly af'ter
installation to eliminate any mounting effects.

4. Install drain/vent valves:

a. Starting at the base of the valve with the threaded end
pointing toward the installer, apply two clockwise turns of the
sealing tape. Tighten the seat into the Integral Manifold to
250 in-lb (28,3 N-m).

b. Orient the opening on the valve so that the process fluid will
drain toward the ground and away from personnel when the
valve is opened. Tighten the drain/vent valve stem into the
seat to 70 t 10 in-lb (7,9 N-m).

The Model 306 Manifold is for use only with a Model 3051T transmitter

AAssemble the Model306 Manifold to the Model3051T with a
thread sealant.

Model 306 lntegral
Manifold lnstallation
Procedure

FIGURE 6-7. Model306
lntegral Manifold.

o
r,o(Ð
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MODEL 3051 4-20 MA/HART OUTPUT SMART PRESSURE
TRANSMITTERS CONFIGURATION DATA SHEET

(1) Default values may be different outside the U.S.A. Consult your Rosemount Sales Representat¡ve for deta¡ls.

(2) inH20 for CD/CG Ranges 1-3.
(3) psi for CD/CG Ranges 4 and 5, all CA ranges.
(4) Cl Option required for conf¡guration of th¡s parameter.
(5) Not available with low power output.

00806-01 00-4001
English

Rev. AB

Meter Display Type:(a)

tr Eng. Units only E Alternate Eng. Units &"/o ol Range *
Z'/" ol Range only n Afiernate Eng. Units & Custom Display(s)

E Custom Display onry(5) [ Alternate % of Range & Custom Display(s)

Custom Display Configuration: (must be filled out if Custom Display is selected as meter type)
Decimal Point Position (fixed)

lndicate decimal point location Xo Xo X! Xtr X!
Enter Lower Range Value (Decimal point must be in the same position as specified above.)

(circle sign) + Eo["n"f]"no Default is +00Ol0Q

Enter Upper Range Value (Decimal point must be in the same position as specified above.)

Custom Units
Available characters: A-2, 0-9, /, *, %, (blank)

n n tr n n Defaultis%RNGE
Custom Display Transfer Function (lndependent of Analog Output)

n Linear*
n Square Root

Default is +100.00(circle sign) +

Descriptor(a):

Message(a):

Date(a):

n Disabled

(32 characters)

(16 characters)

Month Year

! Enabled*
Day

Local Span andZero:

20 mA (5,3.2 Volts) =
Pressure Units = n inHrO*(z)

fl inHo

fl mbar
n Atm

Output = n Linear*

DamPing(+) = n 0.00 seconds

! 0.80 seconds

0*
Upper Range Limit*

tl psi*(s) n Pa

n bar [] kPa

! Torr n mmH2O

! kg/cm2 [l mmHg

n Square Root (For DP transmitters only)

n 0.05 seconds fl 0.10 seconds
tr 1.60 seconds fl 3.20 seconds

tr 0.40 seconds*
tr 25.6 seconds

n 0.20 seconds
D 12.8 seconds

¡ ftH"o
Zglcm2
n inH2O ¿14 'ç(5)
[1 mmH2O at 4 "C(5)

Key to Symbols
* = Default Value(1)

4 mA (1, 0.8 Volts) =

P.O. No.:
Line ltem

SST Tag No.:

Software Tag

Customer:
Model No.:

LCD METER CONFIGURATION (Software Adjustable - M5 or M6 option must be specified in model number)

TRANSMITTER INFORMATION: (Software Selectable)

OUTPUT INFORMATION: (Software Selectable)

CONFIGURATION DATA SHEET
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J q-zO mA with simultaneous digital signal based on HAÆIprotocol*

n Burst mode of H,ARI digital process variable(2)

Burst mode output options:

I Primary variable in engineering units

n erimary variable in percent of range

n ntt Oynamic variables in engineering units

E Rtt Oynamic variables in engineering units and the primary variable mA value

Choose transmitter address (1 -t s¡(+l'n vuttidrop Communication(2X3)

Alarm Option:

Transmitter Security:

I Hign*

E ott*

f] to*

Ion
NOTE:

Specify C4 Option in model structurc when

order¡ng NAMUB-comptiant atarm and saturalion timits.()

SIGNAL SELECTION: (Software Selectable)

HARDWARE SELECTABLE INFORMATION

(1) Not available with low power output.
(2) Cl Option required for configuration of this parameter
(3) This option fixes the transmitter analog output at 4mA.
(4) Default address is 1 if multidrop communication is selected.

NOTE
When used with the HART Communicator Model 275 or the Rosemount Model 268 Communicator, x5% adjustment ability is allowed
on the sensor l¡mit to allow for un¡t convers¡ons.

55360

4072.04

4613.31

1407301

103430

2000

137.895

1 37895

140614

140.614

1 3789500

13789.5

1 03430

136.092

553.60

40.720

46.13

14073

1034.3

20

1.37895

1378.95

1406.14

1.40614

1 37895

137.895

1034.3

1.36092

8304

610.81

691.997

21 1 095

15514.5

300

20.6843

20684.3

21054.7

21.0921

2068430

2068.43

1 5514.5

20.4138

83.040

6.1 081

6.9198

2110.95

1 55.1 45

3

0.20684

206.843

210.547

0.21092

20684.3

20.6843

155.145

o.20414

1 000

73.559

83.3333

25421

1868.33

36.127

2.491

2490.89

2535.45

2.54

249089

249.089

1868.33

2.458

10

0.73559

0.83333

254

18.6833

0.36127

0.02491

24.9089

25.355

0.0254

2490.89

2.49089

18.6833

o.02458

250

18.389

20.8333

6355

467.082

9.03183

0.62272

622.723

633.875

0.635

62160.6

62.2723

467.082

0.61460

2.5

0.18389

0.20833

63.553

4.67082

0.0902

0.00623

6.22723

6.33875

0.00635

622.723

o.62272

4.67082

0.00615

25

1.8389

2.08333

635.5

46.7082

0.903

o.06227

62.2723

63.3875

0.0635

6227.23

6.2272

46.7082

0.06146

0.5

0.03678

0.04167

12.7

0.93416

0.01806

0.00125

1.2454

1.26775

0.oo127

124.545

0.12545

0.93416

0.00123

3.0

o.22027

0.25

76.1 9996

5.59492

1.10819

0.00746

7.45927

7.60634

0.00761

745.92724

0.74593

5.59491

0.00736

-3.0

-o.22027

-0.25

-76.1 9996

-5.59492

-0.1 08 1 I
-0.00746

-7.45927

-7.60634

-0.00761

-745.92724

-0.74593

-5.59491

-0.00736

inH2O

inHg

ÍtH2O

mmH2O

mmHg

psi

bar

mbar

glcm2

kglcm2

Pa

kPa

torr

atm

Model 3051C Differential/Gage Pressure Transmitter Range Limits

Units

Range 5 SpanRange 4 SpanRange 1 SpanRange 0 Span

maxmin maxmtn mtn max min maxmtn max

Range 2 Span Range 3 Span

min max
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Options

NOTE
When used wìth the HART Communicator Model 275 or the Rosemount Model 268 Communicator, *57o adjustment ability is allowed
on the sensor limit to allow for un¡t conversions.

inH20

inHg

ftH20

mmH2O

mmHg

psi

bar

mbar

glcm2

kglcm2

Pa

kPa

torr

atm

830.40

61 .081

69.200

21 109.5

1551 .45

30

2.0684

2068.43

2105.47

2.1092

206843

206.843

1551.45

2.0414

1 000

73.559

83.3333

25421

1868.33

36.127

2.491

2490.89

2535.45

2.54

249089

249.O89

1868.33

2.458

100

7.3559

8.3333

2542

186.833

3.6127

0.249'l

249.089

253.55

o.254

24908.9

24.9089

186.833

o.2458

250

18.389

20.8333

6355

467.O82

9.03183

0.62272

622.723

633.875

0.635

62160.6

62.2723

467.O82

0.61460

-25

1.8389

2.08333

635.5

46.7082

0.903

0.06227

62.2723

63.3875

0.0635

6216.06

6.2272

46.7082

0.06146

55360

4072.O4

4613.31

1407301

1 03430

2000

137.895

1 37895

140614

140.614

1 3789500

13789.5

1 03430

136.092

5536.0

407.20

461.3

140730

1 0343

200

13.7895

13789.5

14061 .4

14.0614

1 378950

1378.95

1 0343

13.6092

8304

610.81

691.997

21 1 095

1551 4.5

300

20.6843

20684.3

21054.7

21.0921

2068430

2068.43

1 5514.5

20.4138

Model 3051P Differential/Gage Pressure Transmitter Range Limits

Range 4 Span(1) Range 5 SpaRange 2 Span Range 3 Span

Units minmtn maxmtn max

(1) Range 4 and 5 spans are only available with gage pressure transm¡tters.

NOTE
When used with the HART Communicator Mode! 275 or the Rosemount Model 268 Communicatot, x5% adjustment ability is allowed
on the sensor l¡m¡t to allow for unit conversions.

inH20

inHg

ftH2O

mmH2O

mmHg

psi

bar

mbar

glcm2

kglcmz

Pa

kPa

torr

atm

83.040

6.1 081

6.9198

2110.95

1 55.1 45

3

0.20684

206.843

210.547

o.21092

20684.3

20.6843

1 55.1 45

o.20414

1 000

73.559

83.3333

25421

1868.33

36.127

2.491

2490.89

2535.45

2.54

249089

249.089

1868.33

2.458

10

0.73559

0.83333

254

18.6833

0.36127

0.02491

24.9089

25.355

o.0254

2490.89

2.49089

18.6833

0.02458

250

18.389

20.8333

6355

467.O82

9.03183

o.62272

622.723

633.875

0.635

62160.6

62.2723

467.082

0.61460

2.5

0.1 8389

0.20833

63.553

4.67082

0.0902

0.00623

6.22723

6.33875

0.00635

622.723

o.62272

4.67082

0.00615

55360

4072.04

4613.31

1 407301

1 03430

2000

137.895

1 37895

140614

140.614

1 3789500

13789.5

1 03430

136.092

553.60

40.720

46.13

14073

1034.3

20

1.37895

1378.95

1406.14

1.40614

1 37895

137.895

1034.3

1.36092

8304

610.81

691 .997

21 1 095

15514.5

300

20.6843

20684.3

21054.7

21.0921

2068430

2068.43

1551 4.5

20.4138

Model 3051L/3051H Pressure Transmitter Range Limits

Range 4 SpattRange 2 Span Range 3 Span

Units max mtn maxmtnmrn max

Range 5 Span
(3051H Only)
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Rosemount Model 3051 Smart Pressure Transmitters

NOTE
When used with the HART Communicator Model 275 or the Rosemount Model 268 Communicator, x57o adjustment abitity is allowed
on the sensor limit to allow for unit conversions.

276799

20360.2

23066.6

7036507

517151

1 0000

689.476

689476

703067

701 .82

68947600

68947.6

51 71 51

680.46

55360

4072.04

4613.31

1407301

1 03430

2000

137.895

1 37895

140614

140.614

1 3789500

13789.5

1 03430

136.092

110720

8144.098

9226.63

2814613

206860.0

4000

275.7905

275790.5

280730.6

281.228

27579054

27579.05

206859.7

272.1841

1107.2

81 .441

92.2663

28146.1

2068.6

40

2.75791

2757.91

2807.31

2.81228

27579'l

275.791

2068.6

2.72184

22143.9

1628.82

1845.33

563466

41372

800

55.1 581

55158.1

56145.9

56.2456

551 581 1

5515.81

413721

54.4368

221 .439

16.2882

18.4533

5634.66

413.72

I
0.55158

551 .581

561 .459

0.56246

551 58.1

55.1 581

413.721

0.54437

4159.45

305.403

345.998

105460.3

7757.23

150

10.3421

10342.11

1 0546.1

10.5461

1034212

1034.21

7757.26

10.2069

41 .s198

3.05403

3.45998

1054.60

77.5723

1.5

0.10342

103.421

105.461

0.1 0546

10342.1

10.3421

77.5726

o.10207

831 .889

61 .0807

69.3241

21130

1 551 .45

30

3.06843

2068.43

2109.21

2.10921

206843

206.843

1551 .45

2.O4138

8.30397

0.6't081

0.69199

211.10

15.5145

0.3

0.02068

20.6843

21.0921

0.02109

2068.43

2.06843

15.5145

o.02041

inH2O

inHg

frH2o

mmH2O

mmHg

psi

bar

mbar

glcm2

kg/cm2

Pa

kPa

torr

atm

Model 3051T Gage and Absolute Pressure Transmitter Range Limits

Units

Bange 3 SpanRange 2 SpanRange 1 Span Range 5 SpanRange 4 Span

maxminminmaxmtnmaxmln max mtn

NOTE
When used with the HART Communicator Model 275 or the Rosemount Model 268 Communicator, xî%o adjustment ability is allowed
on the sensor limit to allow for unit convers¡ons.

110720

8144.098

9226.63

2814613

206860.0

4000

275.7905

27s790.5

280730.6

281.228

L1579054

27579.05

206859.7

272.1841

1107.2

81 .441

92.2663

28146.1

2068.6

40

2.75791

2757.91

2807.31

2.81228

27s791

275.791

2068.6

2.72184

22143.9

1628.82

1845.33

563466

41372

800

55.1 581

55158.1

56145.9

56.2456

551 581 1

5515.81

413721

54.4368

221.439

16.2882

18.4533

5634.66

413.72

I
0.55 t 58

551.581

56'l .459

0.56246

55158.1

55.1 581

413.721

0.54437

4151 .98

305.403

345.998

635.308

105547

150

10.342

10342.1

105.27

10.546

1 03421 0

'1034.21

7757.26

10.207

4't .5198

3.05403

3.45998

6.35308

1055.47

1.5

o.10342

103.421

105.27

0.1 0546

10342.1

10.3421

77.5726

0.10207

831.889

61.0807

69.3241

21130

1551 .45

30

2.06843

2068.43

2109.21

2.10921

206843

206.843

1551 .45

2.O4138

8.30397

0.61081

0.69199

211.10

15.5145

0.3

0.02068

20.6843

21.0921

0.02109

2068.43

2.06843

15.5145

0.02041

138.399

10.1801

11.5333

3518.2

258.575

5

0.34474

344.738

350.91

0.35154

34473.8

34.4738

258.575

o.34023

4.62254

0.34002

0.38521

117.510

8.63642

0.1 6667

0.01 151

11.5142

11.74

0.o1174

1151.42

1.15142

8.63642

0.01 136

inH2O

inHg

ftH2O

mmH2O

mmHg

psi

bar

mbar

glcm2

kglcm2

Pa

kPa

torr

atm

Model 3051 C Absolute Pressure Transmitter Range Limits

Units

Range 0 Span Range 2 SpanRange .l Span Range 4 SpanRange 3 Span

minmaxmtn max maxmtn min mtn maxmax
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en

INTRODUCTION

SAFETY MESSAGES

Warnings (6)

HART Communicator

This appendix provides basic communicator information on the Model
275 HART Communicator when used with a Model3051 Smart
Pressure Transmitter.

This brief appendix will familiarize you with the HART Communicator
but is not meant to replace the HART Communicator product manual.
For complete information on the HART Communicator, refer to the
HART Communicator Product Manual, publication number 00809-
o|oo-4275.

NOTE
You must upgrade the software in your TIART Communicator in order
to take advantage of the additional features of the improved Model
3051. If you initiate communication with an improved Model 3051
using a Communicator that has a previous version of the transmitter
Device Descriptors (DDs), the communicator will display the following
message:

NOTICE: Upgrade 275 software to access XMTR function.
Continue with old description?

If you select YES, the communicator will communicate properly with
the transmitter using the existing Model3051 DDs. However, software
features added since the revision of the DDs in the communicator will
not be accessible. If you select NO, the communicator will default to a
generic transmitter functionality

Contact your nearest Rosemount Service Center or Sales
Representative to upgrade your communicator.

Procedures and instructions in this section may require special
precautions to ensure the safety of the personnel performing the
operations. Information that raises potential safety issues is indicated
by a warning symbol (A). Refer to the following safety messages before
performing an operation preceded by this symbol.

Explosions can result in death or serious injury.
. Do not remove the transmitter covers in explosive environments when the

circuit is alive.

. Both transm¡tter covers must be fully engaged to meet explosionproof
requirements.

. Before connect¡ng a commun¡cator in an explosive atmosphere, make sure the
instruments in the loop are installed according to intrinsically safe or
nonincendive field wiring pract¡ces.

AWARNING

A-1



Rosemount Model 3051 Smart Pressure Transmitters

FIGURE A-1. HART Communicator
Menu Tree for lmproved Model 3051

Online
Menu

NOTE
"305i " wiii appea'i i¡.i tire upper ieíi oí iire
communicator screen when this menu tree is valid.

Material4

1 # of Diaphr. Seals

2 Diaphr. Seal Type

3 Diaphr. Seal Fill

1 Un¡v.
Rov.

2 Fid. Dev.
Rev.

3 S/W Rev.

.I FIELD DEVICE
INFO

2 SENSOR INFO

3 Self Tesl

4 DIAPHBAGM
SEALS INFO

1 Tag

2 Dale

3 Descriptor

4 Message

5 Model

6 Write Protect

7 Local Keys

8 REVISION #S

I Final Assy #

10 Device lD
11 Distributor

'1 Measurement lype
2 Mod. Config. Type

3 lsolator Material

4 Fill Type

5 Proc. Conn. Type

6 Proc. Conn

7 O-Ring Material

I Drain^/ent Mater¡al

1 Sel. Dec. Pt. Pos.

2 CM Upper Value

3 CM Lowervalue
4 CM Units

5 CM xferfunction

1 Meter Type

2 CUSTOM METER
SETUP

3 Custom Meter Value

4 Burst Opt¡on

3 Bursl Mode

2 Nos. of Req. Pream.

1 Poll Address

1 PROCESS
VARIABLES

2 ANALOG
OUTPUT

3 HARTOUTPUT

4 METER
OPTIONS

'I Loop Test

2 D¡g¡tal-to-Analog Trim

3 Scaled D/A Tr¡m

4 AO Alarm Type

1 Pressure

2 % Range

3 Analog Oulput
4 SensorTemp

1 SENSORS

2 SIGNAL
CONÐITION

3 OUTPUT
CONDITION

4 DEVICE
INFORMATION

1 PROCESS
VARIABLE

2 RANGE
VALUES

3 Unit

4 Transfer Func

5 Damp

6 Snsr Temp Unit

7 ALM/SAT
LEVELS

1 H¡gh Alarm

2 Low Alarm

3 High Saturation

4 Low Saturation

5 AO Alarm Type

6 Alarm/Sat Type

1 Keypad lnput
2 Apply Values

1 PRESSURE
SENSOR

2 TEMP SENSOR

3 Sensor

1 Pressure

2 YoHange

1 Meter Type

2 CUSTOM
METER SETUP

1 Sensor Temp

2 Temperature Unit

Factory
Trim

1 SENSOR
TRIM

2 Recall

1 Date

2 Descriptor
3 Message

4 Write Protect

1 PROCESS

2 SENSOR SERVICE

3 Unit

1 ZercTrim
2 Lower

Sensor Trim

3 Upper
Sensor Trim

4 SensorTrim
Calibration

5 SensorTrim
Points

1 Tag

2 Unit

3 RANGE VALUES

4 DËVICE INFO

5 Transfer Function

6 Damp

7 METER OPTS.

1 Pressure

2 o/o Range
3 SnsrTemp

1 Keypad lnput

Values2

1 Sel Dec Pt Pos

2 CM Upper Value

3 CM Lower Value

4 CM Units

5 CM xfer function

'l Sensor Trim

2 Analog Output Trim

1 TEST DEVICE

2 Loop Test

3 CALIBRATION

1 ZeroTrim
2 Lower SensorTrim
3 Upper Sensor Trim

4 SensorTrim
Calibration Type

5 SensorTrim Po¡nts

1 RERANGE

2 TRIM ANALOG
OUTPUT

3 SENSOR TRIM

4 RECALL
FACTORY TRIM

2 Scaled D/A Trim

1 Dig¡tal-to-Analog Trim
1 Self Test

2 Status

1 DEVICE
SETUP

2PV
3AO
4 LRV

5 URV

1 Keypad lnput
2 Âpply Valucc

1 Pressure

2 Peroent Range

3 Analog Output
4 Sensor

Temperalure

1 PROCESS
VARIABLE

3 BASIC SETUP

4 DETAILED
SETUP

5 Review

AND
2
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HART Gommunicator

TABLE A-1. HART Fast Key
Sequences tor lhe lmproved
Model 3051.

NOTE: A check (y') indicates the basic configuration parameters. At minimum,
these parameters should be verified as part of the configuration and
startup procedure.

ZeroTrim 1,2,3,3, 1

1,2,3,3,3Upper Sensor Trim

1,3,2y' Units (Process Variable)

Trim Analog Output 1,2,3,2
1,3, 4, 4Transmitter Security (Write Protect)

1,3,5y' Transler Function (Sett¡ng Output Type)

1,3, 1y' tag

't,2, 1,2Status

Sensor Trim Points 1,2,3,3,5
1,1,4Sensor Temperature

't,4,4,2Sensor lnfo

Self Test (Transmitter) 1,2, 1, 1

1,2,3,2,2Scaled D/A Trim (4-20 mA Output)

Rerange 1,2,3, 1

1,3,3y' Range Values

Left Arrow, 4, 1, 1Poll a Multidropped Transmitter

't, 4, 3, 3, 1Poll Address

1, 4,3,3,2Number Of Requested Preambles

Meter Opt¡ons 1, 4,3, 4

1,3,4,3Message

1,2,3,3,2.Lower Sensor Trim

1,2,2Loop Test

1, 4, 4,1,7Local Zero and Span Control

Keypad lnput- Rerange 1,2,3, 1, 1

1,2,3,3Full Trim

1,4,4,1Field Device lnfo

1,4,4,1,7Disable Local Span/Zero Adjustment

1,2,3,2, 1Digital To Analog Trim (4-20 mA Output)

Descriptor 1,3, 4,2

1,3, 4, 1Date

y' Damping 1,3,6

1, 4,3, 4,3Custom Meter Value

1,3,7,2Custom Meter Conf¡guration

See page 2-29Clone Data

1,4,3,3,3Burst Operation

Burst Mode Control 1,4,3,3,3
1, 4,3,2, 4Analog Output Alarm Type

Alarm and Saturation Levels 1,4,2,7

Function HART Fast Key Sequence
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Rosemount Model 3051 Smart Pressure Transmitters

FIGURE A-2. HART Communicator
Menu Tree for Previous Model 3051

Online
Menu

NOTE
"3û5Í C" wiii appear ¡Ír îhc uppei icîi oí iiìe
communicator screen when th¡s menu tree is valid.

1 Dig¡tal-to-AnalogTrim

2 Scaled D/A Trim

Material4

1 # of Diaphr. Seals

2 Diaphr. Seal Type

3 Diâphr. Seal Fill

1 Univ.
R€v.

2 Fid. Dev.
Rev.

3 S/l/V Rev

1 FIELD DEVICE
INFO

2 SENSOR INFO

3 Self Test

4 DIAPHRAGM
SËALS INFO

1 Tag

2 Date

3 Descriptor

4 Message

5 Model

6 Wr¡te Protect

7 LÖôâl Keys

I REV|SION #S
I Final Assy #

10 Device lD

11 Distributor

1 Measurement Type

2 Mod. Config. Type

3 lsolâtor Materiâl

4 Fill Type

5 Proc. Conn. Type

6 Proc. Conn.

7 O-R¡ng Mater¡al

I Drain^/ent Mãterial

1 Sel. Dec. Pt. Pos.

2 CM UpperValue
3 CM Lower Value

4 CM Unils
5 CM xler function

1 MeterType
2 CUSTOM METER

SETUP

3 Custom Meter Value

1 Poll Address

2 Nos. of Req. Pream.

3 Burst Mode

4 Burst Option

1 PROCESS
VARIABLES

2 ANALOG
OUTPUT

3 HARTOUTPUT

4 METER
OPTIONS

1 Loop Test

2 Digital-to-Analog Tr¡m

3 Scaled D/A Trim

4 AO Alarm Type

1 PÌessure
2 "/oRange
3 Analog Outpul
4 SensorTemp

I SENSORS

2 SIGNAL
CONDITION

3 OUTPUT
CONDITION

4 DEVICE
INFORMATION

r PROCESS
VAR¡ABLE

2 RANGE
VALUES

3 Unit

4 Transfer Func

5 Damp

6 Snsr Temp Unit
7 ALM/SAT

LEVELS

1 High Alarm

2 Low Alarm

3 High Saluration

4 Low Saturation

5 AO Alarm Type

6 AlarmlSat Type

1 Keypad lnpul
2 Apply Values

PRESSURE
SENSOR

2 TEMP SENSOR

1 Pressure

2 o/"Range

3 Sensor Temp

'I SensorTemp

1 SENSOR
TRIM

1 Date

2 Descr¡ptor

3 Message

4 Wr¡Îe Protect

1 Zero Trim

2 Lower
Sensor Tr¡m

3 Upper
Sensor Trim

4 SensorTr¡m
Points

f PROCESS

2 SENSOR SERVICE

3 Unit

1 Tag

2 Unit

3 RANGEVALUES

4 DEVICE INFO

5 Transfer Function

6 Damp

1 Keypad lnput

2 Apply Values
3 Snsr

1 Pressure

2 % Range

1 SensorTrim
2 Analog Output Trim

1 TEST DEVICE

2 Loop Test

3 CALIBRATION

1 Zero ïrim
2 LowerSensorTrim
3 UpperSensorTr¡m
4 SensorTr¡m

Cal¡bration Type

5 Sensor Trim Points

1 RERANGE

2 TRIM ANALOG
OUTPUT

3 SENSOR ÎRIM

4 RECALL
FACTORYTRIM

1 Self Test

2 Slatus

1 DEVICE
SETUP

2PV
3AO
4 LRV

5 URV

'I Keypad lnput

2 Apply Voluos

1 Pressure

2 Porc€nt Rango

3 Analog Output
4 Sen$or

Temperature

1 PROCESS
VARIABLË

BASIC SETUP

4 DETAILED
SETUP

5 Rev¡ew

AND
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HART Communicator

TABLE A-2. HART Fast Key
Sequences lor lhe Previous
Model 3051.

NOTE: A check (r/) indicates the basic configuration parameters. At minimum,
these parameters should be verified as part of the configuration and
startup procedure.

1,3,6y' Damping

Clone Data See page 2-29.

Burst Operation 1, 4,3,4,4
1, 4,3, 4,3Burst Mode Control

Analog Output Alarm 1,4,3,3
1,2,3,3, 1Zero Trim

Upper Sensor Trim 1,2,3,3,3

y' Units (Process Variable) 1,3,2

1,2,3,2Trim Analog Output

Transmitter Security (Write Protect) 1,3, 4, 4

1,3,5y' Transfer Function (Sett¡ng Output Type)

't, 3, 1y'tag
Status 1,2, 1,2

1,2,3,3, 4Sensor Trim Points

Sensor Temperature 1,1,4

1, 4, 4,2Sensor lnfo

Self Test (Transmitte0 1,2, 1, 1

Scaled D/A frim (4-2O mA Output) 1,2,3,2,2
1,2,3,1Rerange

y' Range Values 1,3,3

Left Arrow, 5, 1Poll Address

Number Of Requested Preambles 1, 4,3, 4,2

1,4,3,5Meter Type

1,3, 4,3Message

Lower Sensor Trim 1,2,3,3,2
1,2,2Loop Test

Keypad lnput 1,2,3, 1, 1

1,2,3,3Full Trim

Field Device lnfo 1,4,4,1

1,4,4,1,7Disable Local Span/Zero Adjustment

Digital To Analog Trim (4-20 mA Output) 1,2,3,2, 1

Descriptor 1,3, 4,2

1,3,4,1Date

y' Damping 1,3,6
See page 2-29Clone Data

Burst Operation 1, 4,3, 4, 4

1, 4,3, 4,3Burst Mode Control

Analog Output Alarm 1,4,3,3

Function HART Fast Key Sequence
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Rosemount Model 3051 Smart Pressure Transmitters

CONNECTIONS AND
HARDWARE

AThe HART Communicator Model 275 can interface with a transmitter
from the control room, the instrument site, or any wiring termination
point in the loop through the rear connection panel as shown in
Figure A-3. Do not make connections to the serial port or NiCad
recharger jack in an explosive atmosphere. To communicate, connect
the HART Communicator in parallel with the instrument or load
resistor. The connections are non-polarized. Before connecting the
HART Communicator in an explosive atmosphere, make sure the
instruments in the loop are installed in accordance with intrinsically
safe or nonincendive field wiring practices.

NOTE
The HART Communicator needs a minimum of 250 ohms resistance in
the loop to function properly.

The HART Communicator is not a measurement device and does not
need to be calibrated; it is a communications device through which you
can read and adjust the transmitter configuration information. AII
variable outputs displayed by the communicator are functions of the
transmitter.

Loop Conneetion Ports

Serial Port

FIGURE A-3. Rear Connection Panel
with Optional NiCad Recharger Pack.

Optional NiCad
Recharger Jack

A S"" "safety Messages" on page A-1 for complete warning information

oo
n
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N
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HART Communicator

FIGURE A-4. Bench Hook-up
(4-2O m A Transmitters).

FIGURE A-5. Bench Hook-up
(Low Power Transmitters).

FIGURE A-6. Field Hook-up
(4-20 mA Transmitters).

FIGURE A-7. Field Hook-up
(Low Power Transmitters).

RL>

Meter

Voltmeter

CAUTION: Do not use ¡nduct¡ve-based
trans¡ent protectors.

R¡>250O

Meter

O

24V dc
Supply

24V dc
Supply
+

Power
Supply
+

Power

.:C0
ôto
(5

oo

noo

Signal point may be grounded at
any point or left ungrounded.

(D
No
Oo(Ð

r,oo

d)
NoI
oo
(i)

oo(o

+

(f]
No
L!
(Ðo(Ð
()o

Õ

tft--Eìl!tr¡l
tEt-ì
Itrtr¡t
I|]l]l]ll¡ftt]
Þqll

+

tif.-tI!tr!I
IEEEì

IEffiI
Itrtrtr1
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ffiH

ffi

+
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Rosemount Model 3051 Smart Pressure Transm¡tters

COMMUNICATOR KEYS

FIGURE A-8. Model275
HART Communicator.

Action Keys

The keys of the HART Communicator include action, function,
alphanumeric, and shift keys.

Function Keys

Action Keys

Alphanumeric Keys

Sh¡ft Keys

As shown in Figure A-8, the action keys are the six blue, white, and
black keys located above the alphanumeric keys. The function of each
key is described as follows:

oN/oFF r.v 6
Use this key to power the IIART Communicator. When the
communicator is turned on, it searches for a transmitter on the
4-20 mA loop. If a device is not found, the communicator displays the
message "No Device Found. Press OK."

If a HART-compatible device is found, the communicator displays the
ONLINE MENU with device ID and tag.

Directional Keys lì
Use these keys to move the cursor up, down, left, or right. The RIGHT
ARROW key also selects menu options, and the LEFT ARROW key
returns to the previous menu.

fn

o
n
¡.-
C\

I

A-8



HART Gommunicator

Function Keys
F2F1 F3 F4

not rey [Xl
Use this key to quickly access important, user-selectable options when
connected to a HART-compatible device. Pressing the HOT KEY turns
the HART Communicator on and displays the Hot Key Menu. See
"Customizing the Hot Key Menu" in the HART Communicator manual
for more information.

Use the four software-defined function keys,located below the LCD, to
perform software functions. On any given menu, the label appearing
above a function key indicates the function of that key for the current
menu. As you move among menus, different function key labels appear
over the four keys. For example, in menus providing access to on-line
help, the HELP label may appear above the Fl key. In menus providing
access to the ONLINE MENU, the HOME label may appear above the F3
key. Simply press the key to activate the function. See your HART
Communicator manual for details on specific function key defìnitions.

ABC

7

JKL

4

sru
1

#"/"&

0

DEF

I
MNO

5

2

<E>

GHI

I
I'Q H

6

Y ¿I
3

+

Some menus require data entry. Use the alphanumeric and shift keys to
enter all alphanumeric information into the HART Communicator. If
you press an alphanumeric key alone from within an edit menu, the
bold character in the center ofthe key appears. These large characters
include the numbers zero through nine, the decimal point (.), and the
dash symbol (-).

To enter an alphabetic character, first press the shiÍt key that
corresponds to the position of the letter you want on the alphanumeric
key. Then press the alphanumeric key. For example, to enter the letter
"R", first press the right shift key, then the "6" key (see Figure A-10). Do
not press these keys simultaneously, but one after the other.

Alphanumer¡c and
Sh¡ft Keys

FIGURE A-9. HART Communicator
Alphanumeric and Shift Keys.

Data Entry

FIGURE A-10. Data Entry
Key Sequence.
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Rosemount Model 3051 Smart Pressure Transmitters

Fast Key Sequences

Fast Key Sequence Gonventions

Fast Key Sequence Example

MENUS AND FUNCTIONS

Main Menu

HART fast key sequences provide quick on-line access to transmitter
variables and functions. Instead ofstepping your way through the
menrl structure using the action keys, you can press a HART fast key
sequence to move from the ONLINE MENU to the desired variable or
function. On-screen instructions guide you through the rest of
the screens.

The fast key sequences for the Model 275 use the following conventions
for their identification:

1 through 9-Refer to the keys located directly below the
dedicated keypad.

Left Arrow-Refers to the LEFT ARROW directional key.

HART fast key sequences are made up of the series of numbers
corresponding to the individual options in each step of the menu
structure. For example, from the ONLINE MENU you can change the
date. Following the menu structure, press 1 to reach Deuice Setup, press
3 for Basic Setup, press 4 for Deuice Info, press L for Date. T}i.e
corresponding HART fast key sequence is 1, 3, 4, 1.

HART fast keys are operational only frorn the ONLINE MENU. If you
use them consistently, you will need to return to the ONLINE MENU
by pressing HOME (F3) when it is available. If you do not start at the
ONLINE MENU, the HART fast key sequences will not function
properly.

Use Table A-1, an alphabetical listing of every on-line function, to frnd
the corresponding HART fast key sequences. These codes are applicable
only to Model S0Sl transmitters and the HART Communicator.

The HART Communicator is a menu driven system. Each screen
provides a menu ofoptions that can be selected as outlined above, or
provides direction for input of data, warnings, messages, or other
instructions.

When the HART Communicator is turned on, one of two menus will
appear. If the HART Communicator is connected to an operating loop,
the communicator will find the device and display the ONLINE MENU
(see below). If it is not connected to a loop, the communicator will
indicate that no device was found. When you press OK (F4), it will
display the MAIN menu.

The MAIN menu provides the following options:

. Offline-The Offline option provides access to offline confïguration
data and simulation functions.

o Online-The Online option checks for a device and if it finds one,
brings up the ONLINE MENU.

o Tlansfer-The Transfer option provides access to options for
transferring data either from the HART Communicator
(memory) to the transmitter (device) or vice versa. Transfer is
used to move off-line data from the HART Communicator to the
transmitter, or to retrieve data from a transmitter for
off-line revision.
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HART Communicator

Online Menu

Diagnostic Messages

NOTE
Online communication with the transmitter automatically loads the
current transmitter data to the HART Communicator. Changes in on-
line data are made active by pressing SEND (F2). The transfer function
is used only for off-line data retrieval and sending.

c Frequency Deuice-The Frequency Device option displays the
frequency output and corresponding pressure output ofcurrent-
to-pressure transmitters.

o Utitity-The Utitity option provides access to the contrast control
for the HART Communicator LCD screen and to the autopoll
setting used in multidrop applications.

Once selecting a MAIN menu option, the HART Communicator provides
the information you need to complete the operation. If further details
are required, consult the HART Communicator manual.

The ONLINE MENU can be selected from the MAIN menu as outlined
above, or it may appear automatically if the HART Communicator is
connected to an active loop and can detect an operating transmitter.

NOTE
The MAIN menu can be accessed from the ONLINE MENU. Press the left
arrow action key to deactivate the on-line communication with the
transmitter and to activate the MAIN menu options.

When configuration variables are reset in the on-line mode, the new
settings are not activated until the data is sent to the transmitter. Press
SEND (F2) when it is activated to update the process variables of the
transmitter.

On-line mode is used for direct evaluation of a particular meter, re-
confrguration, changing parameters, maintenance, and other functions.

The following pâges contain a list of messages used by the HART
Communicator (HC) and their corresponding descriptions.

Variable parameters within the text of a message are indicated with
<uariøble parømeter>.

Reference to the name of another message is identifïed by
[ønother messøge].

4k micro EEPROM
error-user-no out ON

Use the hart commun¡cator to reset the message field.

4k micro EEPROM
error-factory ON

Replace lhe electronics board

1 k snsr EEPFOM
error-user ON

Perform a full trim to recalibrate lhe transm¡tter.

1k snsr EEPROM
error-user-no out ON

Use the HART communicator 1o reset the following parameters:

remote seal isolator, remote seal fill fluid, flange material, o-ring

material, lransmitter type, remote seal type, flange lype, meter type,

number of remote seals.

error-factory ON
I k snsr EEPROM Replace the sensor module

Message Description
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Rosemount Model 3051 Smart Pressure Transmitters

The day portion of the date is invalidlllegaldate

An invalid character for the variable type was entered.lllegal character

Select YES to ignore the next 50 occurrences of device
status, or select no to display every occurrence.

lgnore next 50
occurrences of
status?

lndicates that the precision for the current arithmetic
variable exceeds the device-specified description edit
format.

Exceed precision

lndicates that the field width for the current arithmetic
variable exceeds the device-specified description edit
format.

Exceed field width

Press the SEND softkey to transfer information from the
communicator memory to the device.

Download data
from configuration
memory to device

Asks whether the value of the variable should be
displayed adjacent to its label on the hotkey menu if the
item being added to the hotkey menu is a variable.

Display value of
variable on hotkey
menu?

Device is in write-protect mode. Press YES to turn the
HART communicator off and lose the unsent data.

Device write
protected. Do you
still want to
shut off?

Device is in write-protect mode. Data can not be written.Device write
protected

The device failed to respond to a command. Check all
connections between the communicator and the device
and resend the command.

Device
Disconnected

The connected device is busy performing another task.Device Busy

Message sent to electronics board from HART signal
failed. Replace the electronics board.

CPU EEPROM write
failure ON

The electronics board is not initialized
Replace the electronics board.

CPU board not
initialized ON

The configuration stored in memory is incompatible with
the device to which a transfer has been requested.

Configuration
memory not
compatible with
connected device

The communicator and the device are not communicating
correctly. Check all connections between the
communicator and the device and resend the information

Communication
Error

The connected device does not support this function.Command Not
lmplemented

Asks the user whether the hot key item being added
should be added for all device types or only for the type of
device that is connected.

Add item for ALL
device types or
only for this ONE
device type.

Use the HART communicator to reset the temperature
units and the calibration type.

4k snsr EEPROM
error-user ON

Replace the sensor module.4k snsr EEPROM
error-factory ON

Use the HART communicator to reset the following
parameters: units, range values, damping, analog output,
lransfer function, tag, scaled meter values. Perform a d/a
trim to ensure that the error is corrected.

4k micro EEPROM
error-user ON

DescriptionMessage
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HART Communicator

There is unsent data for a previously connected device
Press RETRY to send data, or press OK to disconnect
and lose unsent data.

Online device
disconnected with
unsent data. RETRY
or OK to lose data.

Appears when the user attempts to turn the HC off before
sending modified data or before completing a method.

OFF KEY
DISABLED

The selected menu or edit display contains no valid itemsNo Valid ltems

There is no menu named "upload_variables" defined in
the device description for this device. This menu is
required for offline configuration.

No
UPLOAD-VARIABL
ES in ddl for this
device

No temperature updates being received from the sensor
module. Verify that the sensor module ribbon cable is
attached correctly. Or replace the sensor module.

No temperature
updates ON

There are no device descriptions available to simulate a
device.

No simulation
devices available.

There are no device descriptions available to be used to
configure a device offline.

No offline devices
available.

No pressure updates being received from the sensor
module. Verify that the sensor module ribbon cable is
attached correctly. Or replace the sensor module.

No pressure
updates ON

There is no menu named "hotkey" defined in the device
description for this device.

No hotkey menu
available for this
device.

Poll of address zero fails to find a device, or poll of all
addresses fails to find a device if auto-poll is enabled.

No Device Found

There is no configuration saved in memory available to re-
configure off-line or transfer to a device.

No device
configuration in
configuration
memory

Message sent to the module from the HART signal failed.
Replace the sensor module.

ModuIe EEPROM
write failure ON

Asks whether the user should be allowed to edit the
variable from the hotkey menu if the item being added to
the hotkey menu is a variable.

Mark as read only
variable on hotkey
menu?

lllegal pressure applied during zero or span operation.
Repeat the process after verifying the correct pressures.

Local buttons
operator error ON

Polling for multidropped devices at addresses 1-15.Looking for a
device

The value entered is not complete for the variable typelncomplete field

The exponent of a scientific notation floating point
variable
is incomplete.

lncomplete
exponent

Upgrade the electronics board or the sensor module to
the
current revision.

Incompatible GPU
board and module
ON

The year portion of the date is invalidlllegal year

The month portion of the date is invalid.lllegalmonth

DescriptionMessage
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There is unsent data for a previously connected device
which must be sent or thrown away before connecting to
another device.

Unsent data to
online device.
SEND or LOSE data

The engineering units for this variable have been edited
Send engineering units to the device before editing this
variable.

Units for <variable
label> has changed.
Unit must be sent
before editing, or
invalid data will be
sent.

Device returns a command response indicating a fault
with the connected device.

Transmitter Fault

Command returns fewer data bytes than expected as
determined by the device description.

Too few data bytes
received

There is unsent
data. Send it before
shutting off?

Press YES to send unsent data and turn the HC off. Press
NO to turn the HC off and lose the unsent data.

There are write-only variables which have not been set by
the user. These variables should be set or invalid values
may be sent to the device.

There are write only
variables which
have not been
edited. Please edit
them.

The sensor module electronics board is not initialized.
Replace the sensor module.

Sensor board not
initialized ON

Data is being transferred from configuration memory to a
device.

Sending data to
device.

Data is being transferred from a device to configuration
memofy.

Saving data to
configuration
memory.

Prompts user to press SAVE softkey to initiate a device-
to-memory transfer.

Save data from
device to
configuration
memory

Checksum of transmitter software has detected a fault.
Replace the electronics board.

ROM checksum
error ON

The edited value that was sent to a device was not
properly implemented. Restoring the device value returns
the variable to its original value.

Restore device
value?

Press the OK softkey. This message usually appears after
an error message from the application or as a result of
HART communications.

Press OK...

Requests permission to overwrite existing configuration
either by a device-to-memory transfer or by an offline
configuration. User answers using the softkeys.

Overwrite existing
configuration
memory

There is no more memory available to store additional
hotkey items. Unnecessary items should be deleted to
make space available.

Out of memory for
hotkey
configuration.
Delete unnecessary
items.

DescriptionMessage
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A variable related to this variable has been edited. Send
related variable to the device before editing this variable.

<variable label> has
an unknown value.
Unit must be sent
before editing, or
invalid data will be
sent.

Either a read/write command indicates too few data bytes
received, transmitter fault, invalid response code, invalid
response command, invalid reply data field, or failed pre-
or post-read method; or a response code of any class
other than SUCCESS is returned reading a particular
variable.

<message>
occurred reading/
writing <variable
label>

The user-entered value is either not within the range for
the given type and size of variable or not within the min/
max specified by the device.

Value out of range

Gives direction to change the contrast of the HC display.Use up/down
arrows to change
contrast. Press
DONE when done.

The communicator does not contain the most recent
Model 3051 Device Descriptors (DDs). Select YES to
communicate using the existing DDs. Select NO to abort
communication.

Upgrade 275
software to access
XMTR function.
Continue with old
description?

DescriptionMessage
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A n

INTRODUCTION

SAFETY MESSAGES

Warnings (4)

Model 268 Gommunicator

This appendix provides basic communicator information on the
Rosemount Model268 SMART FAMILY Interface when used with a
Model 3051 Smart Pressure Transmitter.

NOTE
All additional features of the Model 3051 are only accessible by using a
IIART Communicator Model 275.The Model268 SMART FAMILY
Interface will only provide features accessible with the existing Model
3051Device Descriptors (DD) present in the Model268. For full
functionality, use a Model 275 Communicator. Contact your nearest
Rosemount Service Center or Sales Representative for details.

Procedures and instructions in this section may require special
precautions to ensure the safety of the personnel performing the
operations. Information that raises potential safety issues is indicated
by a warning symbol (A). Refer to the following safety messages before
performing an operation preceded by this symbol.

Explosions can result in death or serious injury.
. Do not remove the transmitter covers in explosive environments when the

circuit is alive.

. Both transmitter covers must be fully engaged to meet explosionproof
requirements.

. Before connecting a communicator in an explosive atmosphere, make sure the
¡nstruments in the loop are installed according to intrinsically safe or
nonincendive field wiring practices.

AWARNING

B-1



Rosemount Model 3051 Smart Pressure Transmitters

Figure B-1. Model 268 Menu Tree.
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Model268 Communicator

TABLE B-1. Model 268 Fast
Key Equivalents.

ZeroTrim F4, F4, F3, F2, F2

Upper Sensor Trim F4,F4,F3,F2, F1, F3

Process Variable Key, F2Upper Range Value

Units (Process Variable) F3, F2

Trim Analog Output F4, F4, F3, F1

Transmitter Security (Write Protect) Not Applicable

F3, F2, F1, F1Transfer Function (Setting Output Type)

Tag F3, F3

Status Not Applicable

F3, F2, F1Sensor Trim Points

Sensor Temperature Process Variable Key, F3

Sensor lnfo F3, F3

F2, F2Self Test (Transmitter)

Scaled D/A Trim (4-2O mA Output) F4, F4, F3, F1, F2

Rerange F4,F4, F3, F1, F1

Range Values F3, F2, F1

Pressure Process Variable Key

F1, F4, F4, F2, F3Poll Address

Percent Range Not Applicable

Number Of Requested Preambles Not Applicable

F3, F3, (F1 xa)Meter Type

Message F3, F3, F1, F1

Lower Sensor Trim F4, F4, F3, F2, F1, F2

Lower Range Value Process Variable Key, F2

Loop Test F2, F3

F3, F2, F1Keypad lnput (Trim Points)

Full Trim F4, F4, F3, F2, F1

Field Device lnfo F3, F3

F4, F4, F2Disable Local Span/Zero Adjustment

F4, F4, F3Digital To Analog Trim
(4-20 mA Output)

Descriptor F3, F3, F1

Date F3, F3, (F1 x 3)

F3,F2, (F1 x 3)Damping

Clone Data F4, F4, F1

Not ApplicableCalibration

Burst Operation Not Applicable

Burst Mode Control F4, F4, F1

Analog Output Alarm Not Applicable

Analog Output F3, F2

Function Model 268 Fast Key Sequence
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Rosemount Model 3051 Smart Pressure Transmitters

CONNECTIONS AND
HARDWARE

Figure B-2. Bench Hook-up
(4-20 mA Transmitters).

Figure B-3. Bench Hook-up
(Low Power Transmitters).

The Model 268 can communicate with a transmitter from the control
room, the transmitter site, or any other wiring termination point in the
loop. To communicate. it must be connected in parallel with the
transmitter; the connections are non-polarized.
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Model 268 Communicator

Figure B-4. Field Hook-up
(4-20 m A Transm itters).

Figure B-5. Field Hook-up
(Low Power Transmitters).

COMMUNICATOR KEYS

Dedicated Keys

CAUTION: Do not use ¡nductive-based
transient protectors.

RL>250c¿ _ Power
Supply
+

Current
Meter

S¡gnal po¡nt may be grounded at
any point or left ungrounded.

Power

The keys of the Model268 include the alphanumeric, dedicated, and
function keys that vary depending on the task being performed. The
dedicated key functions are always the same.

On/Off

Use this key to turn the unit on and off. When the Model268 is turned
ON, it searches for a transmitter in t}l.e 4-20 mA loop. If no transmitter
is found, the Model268 offers the opportunity to try again, select MULTI
DROP or OFF-LINE.

Process Variable

Use the PROCESS VARIABLE key to display up-to-date process
variable readings from the transmitter in engineering units, milliamps,
pulse rate, and shedding rate. It also displays totalized flow

Review

The REVIEW key allows you to step through all the information
currently held in the four memory locations of the transmitter and
Model 268-SAFE MEM, OFLN MEM, WORK REG, and XMTR MEM.
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Rosemount Model 3051 Smart Pressure Transmitters

Figure 8-6. Model 268 Communicator

Alphanumer¡c and
Sh¡ft Keys

Figure B-7. Model 268 Communicator
Alphanumeric and Shift Keys.

Software-Defined Keys
(Green)

Dedicated Keys (Peach)

Alphanumeric

Shift Keys (White)

Help

Use the Help key to explain the software-defrned key functions (F1-F4)
in detail.

Restart

Use the Restart key to initiate communication with a transmitter while
the Model 268 is still turned on. Upon connection to a new transmitter,
pressing this key loads information from the new transmitter into the
Model 268 working register.

Previous Function

The Previous Function key returns you to the previous decision level
and allows you to select a different software-defïned key function.

Some menus require data entry. Use the alphanumeric and shift keys to
enter all alphanumeric information into the Model 268.
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Model 268 Communicator

If you press an alphanumeric key alone from within an edit menu, the
bold character in the center ofthe key appears. These characters
include the numbers zeto through nine, the decimal point (.), and the
dash symbol (-).

To enter an alphabetic character, first press the shift key that
corresponds to the position of the letter you want on the alphanurrieric
key. Then press the alphanumeric key. For example, to enter the letter
"R," frrst press the right shift key, then the "6" key (see Figure B-8). Do
not press these keys simultaneously, but one after the other.

Figure B-8. Data Entry
Key Sequence.

Function Keys

Fast Key Sequences

Fast Key Sequence Conventions

Figure B-9. Model 268 Home Screen

trEI
/

N

F<YOn*
NO
c!o

Use the four software-defrned function keys, located below the LCD, to
perform software functions. On any given menu, the label appearing
above a function key indicates the function of that key for the current
menu. As you move among menus, different function key labels appear
over the four keys.

The Model 268 fast key sequences provide quick on-line access to
transmitter variables and functions. Instead of stepping your way
through the menu structure, you can press a fast key sequence to move
from the Home Menu to the desired variable or function. On-screen
instructions guide you through the rest ofthe screens.

The fast key sequences for the Model 268 use the following conventions
for their identifìcation:

F1,F2, F3, F4-Refer to each function key located directly below the
LCD on the Model268.

(F2 x 7)-Means to push the F2key seven consecutive times.

Process Variable-Refers to the dedicated key located below the
function keys on the Model 268.

To return to the HOME MENU, use the function keys to exit the
current task and press the PREVIOUS FUNCTION key as many times
as necessary.

The fast key sequences are applicable only from the HOME MENU. The
HOME MENU lists the model and tag, and labels the four function keys
OFFLINE, TEST, CONFIGURE and FORMAT (see Figure B-9). After
completing a task, return to the Home Menu if you intend to use the
fast key sequences. Fast key sequences will not work from any other
Model 268 screen.

PQR
6

Model: Vortex Flow
Tag: XXXXXXXX

frest iII;xoff-
line
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Rosemount Model 3051 Smart Pressure Transmitters

Fast Key Sequence Example

Diagnostic Messages

To return to the HOME MENU, use the function keys to exit the current
task and press the PREVIOUS FUNCTION key as many times as
necessary. When the HOME MENU appears, you can use another fast
key sequence to reach a desired task.

NOTE
In order to complete certain tasks, you must first set the loop to manual
control. Fast key sequence steps often include the warning to return the
loop to manual. If the loop is not in manual control, be sure to watch for
this screen. If it comes up during the fast key sequence, set the loop to
manual before continuing with the task.

Date

To change the Date following the menu structure, you would start at
the HOME MENU and press F3 for Configure,FS for Xmtr Info, andEl
three times in a row to reach tl:re Date function. The fast key sequence is
F3, F3, (F1x 3).

The following table provides a guide to Model 268 diagnostic messages.

There are no data in the Off-line Memorv to review.No data saved in
OFLN Mem

Data with no changes is being sent. Press F4 to continueNo data modified to
send

Data is being sent to flowmeter and flowmeter is
accepting the data.

Making changes
permanent-
PLEASE WAIT

Flowmeter did not accept data because it contairred
nonpermissible values. Data errors must be corrected
and the data sent again.

Errors Detected-
XMTR Mem not
changed

The flowmeter does not understand the Model 268
command. Press F4, RESTART or press F3, REVIEW to
review the software revision level of the flowmeter. Check
compatibility.

ERR-Xmtr will not
support command

Flowmeter does not understand the command sent by the
Model 268. Press F4, RESTART to restart the flowmeter,
or press F3 to suppress the error message ad REVIEW
the software revision level. You may need to contact the
Rosemount Service Center.

ERR-Not xmtr
command

The low pass filter auto-adjust sequence error occurs
under the following conditions:
. no flow in pipe
. filter tracking disabled
Remedy conditions and repeat function.

ERR-FIlter Auto Adj

Flowmeter did not accept data sent because the data is
meant for a different type of transmitter.

Different XMTR type
connected-XMTR
Mem not changed

Off-line configuration data are saved in the Off-line
Memory and can be downloaded or sent to the flowmeter
at an appropriate time.

Data saved in OFLN
Mem for
downloading

OFLN Memory is cleared for new informationCAUTION-
Progressing will
clear Ofln Mem

Message Description
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Model268 Communicator

Data in the Working Register will be replaced with data
from a another location.

WARNING-Thiswill
erase work reg

Another transmitter is already using the entered multi-
drop address. Enter a new address.

WARNING-This
address already
being used

Flowmeter did not receive all configuration changes. Note
differences in configuration data and reconfigure the
flowmeter accordingly.

WARNING-Someof
the changes were
not saved in the
xmtr mem

lndicates that the self-test has been aborted by pressing
any key.

WARNINc-Process
has been aborted

The key you have pressed is not applicable for off-line
configuration tasks.

WARNING-NoI on
line

Check to be sure that the entered flowmeter serial
number is the same as that on the flowmeter nameplate

WARNING-Match
xmtr S/N to
nameplate S/N

WARNING-Loop
may be returned to
auto

After completing a communication that required the loop
to be set in manual, you may return the loop to automatic
control.

WARNING-Data
transmission error

Previous communication between Model 268 and the
flowmeter was not successful. lf this message appears
repeatedly, check the loop for a source of noise that could
corrupt the signal.

Before sending the data that could affect the 4-20 mA
output signal, set the loop to manual control. After it is set,
press F4.

WARNING-Control
loop should be in
manual

WARN-Value out of
limits, altered by
268, re-check data

The Model 268 could not store the entered value so it
changed to the maximum allowable value. Check the new
value.

The Model 268 will not accept the entered value. Enter an
acceptable value (see relevant section in manual).

WARN-Value
entered is illegal,
re-enter

WARN-Used
nearest legal table
value

The value entered has too many decimal places. The
Model 8800 defaults to the closest value available.

SAFE Mem not
compatible with
WORK REGS-Data
not transferred

The unique identifier in the Safe Memory and the
transmitter are different. Press F4, REVIEW F1 to see the
data in the Safe Memory. Connect the Model 268 to the
matching transmitter and press RESTART.

SAFE Mem from diff
Xmtr than WORK
REGS-Data not
transferred

Data in the Safe Memory and Working Register are from
different transmitters. Press F4, REVIEW F1 and find the
flowmeter serial number. Connect the Model 268 to the
flowmeter with that serial number and press RESTART.

The data stored in Off-line Memory and WOrking Register
are from different kinds of transmitters, or the Off-line
Memory is empty. Press F4, REVIEW F2 to see the data
in Off-line Memory and connect the Model 268 to similar
transmitter.

Ofln Mem not
compatible with
WORK REGS-Data
not transferred

No data saved in
SAFE Mem

There are no data in the Safe Memory to review

Message Description
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Rosemount Model 3051 Smart Pressure Transmitters

Flowmeter is running a computational or diagnostic
routine and cannot respond to the Model 268 instructions
Press the PREVIOUS FUNCTION key to cancel.

Xmtr still busy

Data in the Working Register and in the flowmeter have
different unique identifiers. The Model 268 was probably
connected to different flowmeter without RESTART or
power-off/power-on sequence. Press RESTART to erase
the Working Register or save the Working Register to the
Off-line Memory and download to the proper flowmeter at
a later time.

XMTR Mem diff
than WORK Regs-
XMTR not changed

Model 268 recognizes a Rosemount transmitter in the
loop but cannot communicate with it. The message
usually indicates a software revision level incompatibility
between the Model 268 and the transmitter.

WARN¡NG-268
does not know this
Xmtr

Model 268 did not get answer from flowmeter:
. Check connections
. Check that power is reaching flowmeter
. Check for minimum 250 ohms resistance in loop

WARNING-Xmtr is
not commun¡cating

During start-up and restart, the transmitter milliamp
output does not reflect the process variable. Press F4

WARNING-XmIr in
output mode

Model 268 did not get answer from flowmeter:
. Check connections
. Check that power is reaching flowmeter
. Check for minimum 250 ohms resistance in loop

WARNING-Xmtr/
268 not in
communication

DescriptionMessage

B-10



n

OVERVIEW

Approval Drawings

Index of intrinsically safe Factory Mutual barrier systems and entity
parameters for Models \ÙíLCL|PIWT and 3001C/S (Drawing Number
03031-1019, Rev AA), pages C-2 through C-10.

Index of intrinsically safe C.S.A. barrier systems for Models
3057C/L{P/WT and 3001C/S (Drawing Number 03031-1024, Rev AA),
pages C-11 through C-14.

Index of SAA Entity Concept approvals, which are intrinsically safe
when used in the circuit with SAA approved barriers that meet the
listed entity parameters for Models 3051C/LlP/Hn and 3001C/S
(Drawing Number 03031-1026, Rev AA), pâges C-15 and C-16.

Index of intrinsically safe barrier systems and entity parameters for the
Model268 SMART FAMILY Interface (Drawing Number 00268-0031,
Rev M), pages C-17 through C-23.
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Rosemount Model 3051 Smart Pressure Transmitters

AA ADD F I ELDBUS

ENTITY APPROVALS FOR

3Ø51C 3ØØrC
3Ø5 1 L 3ØØICL
3Ø5 1 P 3ØØtCH
3Ø51H 3ØØrS

3Ø5 1 CA 3ØØtSL3Ø5tr 3ØØrs\
OUTPUT CODE A (4-2Ø MA HART) SEE SHEETS

OUTPUT CODE M ( LO|'J POWER ) SEE SHEETS 5
OUTPUT CODE F (FIELDBUS) SEE SHEETS 7

RTCIØØ4Ø88 ltr.M.

2-4
6
9

UI{-ESs OII.CRWISE SPECIFEO
D|I¡ENSIONS lN lt¡CHES [mm¡.

REI¡OVE ALL 8URR5 AI,o
SHARP EOGES. M¡CHINE

SIJRFÅCE FINg{ 125

THE ROSEMOUNT TRANSMITTERS LISTED ABOVE ARE F.M. APPROVED AS
INTRINS]CALLY SAFBdHEN USED IN CIRCUIT UIÏH F.M. APPROVED BARRIERS
\{HICH MEET THE ENTITYPARAMETERS LISTED IN THE CLASS I, I[, AND III,
DIVISION 1 GROUPS INDICAÏEEMP CODE T4. ADDITIONALLY, THE ROSEMOUNT
75I FIELD SIGNAL INDICATOR FSM. APPROVED AS INTRINSICALLY SAFE I{HEN
CONNECTED IN CIRCU]T h']TI.ROSEMOUNT TRANSMITTERS (FROM ABOVE ) AND F.M.
APPROVED BARRIERS IiH]CH MEEÏ ÏHE ENTITPARAMETERS LISTED FOR
CLASS I. II, AND III, DIVISION 1, GROUPS INDTCATED, TEMP CODE T4.

TO ASSURE AN INÏRINSICALLY SAFE SYSTEM, THE TRANSMITTER AND BARRIER
MUST BE UIRED IN ACCORDANCE bJITH THE BARRIER MANUFACTURER'S F]ELD }/IRING
INSTRUCTIONS AND THE APPLICABLE CIRCUIT DIAGRAM.

CAD Mointoined, (MICROSf ATION).

CONÏRAET NO
ROSETOUIIT' T EASU REITEIIT
F

DR TITL E

- TOLERAfICE- CHK'D INDEX OF I.S" F"M. FOR
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REVISIONSCONFIÐENÏIAL AND PROPRIETARY
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Approval Drawings

WTscALE N/AISSUED SHEE T 2or 9
IVTIKE DOBEDR

FSCM NOSrzE

A Ø3Ø31-1Ø1,9DWG NO

ROSTllOUNT INC.
I2øøI TECHNOLOOY DRIVE
EDEN PRAIRTL, t.jN 55344 USA

AA RTCtØØ4Ø88

REV DATEAPP'DCHO. NO.DESCRIPT f ON

BARRIER PARAMETERS (APPLICABLE IO OUTPUT CODES A & M)

PMAX 1V./ATT

Ø,24
Ø"22

Ø,2Ø

Ø" 1,8

aØ"1,6
0_

ãØ" t4
- Ø" 12
OAØ.1Ø

Ø. Ø8

Ø"Ø6

Ø"Ø4
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Ø"ØØ

4ØV

Ø 5 1,Ø 15 2Ø 25 3Ø 35 4Ø

VOC ( VOLTS )

CAD Mointoined, (MICROSÏATl0N)
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GROUPS A, B, C " D, E, F, G

Ø"1.6ØA (T1 OPTI0N)
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Rosemount Model 3051 Smart Pressure Transmitters

sHEEr 3 or 9wT.SCALE N/AfSSUED

ITIKE DOBE
DR. Ø3Ø31-1Ø1,9

DWG NOFSCM NOSIZE

A

ROSEII,IOUNT INC.
I2øøI IECHNOLOOY DR]VE
EDEN PRAIRÌ8, túN 55344 USA

RTClØØ4Ø88AA
OATEAPP'DCHG. NO.DESCRIPTIONREV

REVISIONS

POWER
SUPPLY

BARRIER OR
CONVERTER

CIRCUIT DIAGRAM 1

ONE BARRIER OR CONVERTER
SINGLE OR DUAL CHANNEL

HAZARDOUS AREA NON-HAZARDOUS AREA

UP TO FOUR MODEL 751 INDICATORS MAY BE WIRED
IN SERIIS WITH THE TRANSMITTERS SHOWN ABOVE
AND MAY BE LOCATED IN EITHER THE HAZARDOUS
OR NON-HAZARDOUS AREA.

OUTPUT CODE A
MODELS INCLUDED

3051C, L, P, H, T, CA
JOO1C, CL, CH, S, SL, SH

CIRCUIT DIAGRAM 2
SUPPLY AND RETURN BARRIERS(ONLY FOR USE WITH BARRIERS APPROVED IN THIS CONFIGURATION)

NON-HAZARDOUS AREA

HAZARDOUS AREA

OUTPUT CODE A
MODELS INCLUDED

3051C, L, P, H, T, CA
3OO1C, CL, CH, S, SL, SH

UP TO FOUR MODEL 751 INDICATORS MAY BE WIRED
IN SERITS WITH THE TRANSMITTERS SHOWN ABOVE
AND MAY BE LOCATED IN EITHER THE HAZARDOUS
OR NON-HAZARDOUS AREA.

RE TURN
BARRIER

POWER
SUPPLY

SUPPLY
BARRIER

CAD Mointoined, (MICROSIAIION)
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o
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Approval Drawings

scALE N/AISSUED t/T sHEET 4 or 9
}TIKE DOBE

DR
FSCM NOSIZE

A Ø3Ø31-1Ø1,9DWG NO.

ROSEl'lOUNÏ INC.
I2øøI TECHNOLOOY DRIVE
EDEN PRAIRIE. MN 55344 USA

AA RTCIØØ4ØBB

REV DESCRIPÏION DATEAPP'DCHG. NO.

ENTITY CONCEPT APPROVALS
THE ENT I TY CONCEPT ALLOI,JS I NIERCONNECT I ON OF I NTR I NS I CALLY SAFE APPARATUS

TO ASSOCIATED APPARATUS NOT SPECIFICALLY EXAMINED ]N COMBINAT]ON AS A SYSTEM.
THE APPROVED VALUES OF MAX. OPEN CIRCUIT VOLTAGE (VOC OR VT) AND MAX. SHORT

CIRCU]T CURRENT (ISC OR IT) AND MAX.POh'ER (VOC X I5C/4) OR (VT X IT/41, FOR THE

ASSOCIATED APPARATUS MUST BE LESS THAN OR EOUAL TO THE MAXIMUM SAFE INPUT
VOLTAGE (VMAX), MAXIMUM SAFE INPUT CURRENT (IMAX), AND MAXIMUM SAFE INPUT POI'IER
(PMAX) OF THE INTRINSICALLY SAFE APPARATUS. IN ADDITION, THE APPROVED MAX. ALLOVJ-

ABLE CONNECTED CAPAC]TANCE (CA) OF THE ASSOCIATED APPARATUS MUST BE GREATER
THAN THE SUM OF THE INTERCONNECTING CABLE CAPACITANCE AND THE UNPROTECIED
INTERNAL CAPACITANCE (CI ) OF THE INTR]NSICALLY SAFE APPARATUS, AND THE

APPROVED MAX. ALLO'.'IABLE CONNECTED INDUCTANCE (LA) OF THE ASSOCIATED APPARATUS
MUST BE GREAIER THAN THE SUM OF THE INTERCONNECTING CABLE INDUCTANCE AND THE

UNPROTECTED INTERNAL INDUCTANCE (LI ) OF THE INTRINSICALLY SAFE APPARATUS.

FoR 6UTPUT CODE A NOTE¡ _qNIITY PARAMETERS LISTED APPLY ONLY TO ASSOCIATED
APPARATUS WITH LINEAR OUTPUT.

CLASS I, DIV. I, OROUPS A AND B

Le IS GREATER THAN lØp.HLr 'LØp"H

Ca IS GREATER THAN .Ø1&FCr ' .ØlpF
1vrï L ) OR (V!s+íL:c) IS LESS THAN 0R E0UAL T0 I WATTPuax = I WATT

Ir 0R Isc IS LESS THAN OR EOUAL TO 165M4Ir¡ox I 65MA
Vr 0R Vnc IS LESS THAN OR EOUAL ÏO 4ØVVvav ' 4ØV

x FOR Il OPTION¡

L¡ IS GREATER THAN 1.Ø5MHLr '1. ØsMH

Ir 0R Isc IS LESS THAN OR EOUAL TO 16ØMAI MAX I 6ØMA

CLASS I, DIV. 1, GROUPS C AND D

X FOR TI OPTION:
Ln 1S GREATER THAN lØp.HL¡ 'lØp.H
Ca IS GREATER THAN .ØlþFCr ' .Ø1,p.F

lvrï h) ORIYaÇj--J.!Lc¡ IS LESS THAN OR EOUAL TO I VATTP"o, 1V/ATT
Ir OR lqr IS LESS THAN 0R EOUêL TO 225M4lr.{ax ' 22514â
Vr 0R Voc IS LESS THAN 0R EOUAL 10 4ØVVunx ' 4ØV

La IS GREAIER THAN l.Ø5MHLr . l. Ø5MH

HAZARDOUS AREA I NON-HAZARDOUS AREA

( SEE SHEET 3 )
OUTPUÏ CODE A

MODELS INCLUDED

5051C, L, P, H, T, CA
3OO1C, CL, CH, S, SL, SH

CAD Mointoined, (MICROSTATION)

ASSOCIATED
APPARATUS

REVISf ONS

+
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Rosemount Model 3051 Smart Pressure Transmitters

SHEET 5or 9WTscALE N/AISSUED

MIKE DOBE
DR. Ø3Ø31-1Ør9DWG NO.FSCM NO

A
SIZE

ROSTI.IOUNI INC.
I2øOI TECHNOLOOY DRIVE
EDEN PRAIRIE, li,lN 55344 USA

RTCtØØ4Ø88AA
DATEAPP'DCHG. NO.DESCRIPTIONREV

REVISIONS

FOR OUTPUT CODE M

CLASS I, DIV. 1, GROUPS A AND B

x
FOR TI OPTION,

L6 I5 GREATER THâN Ø.75MHL¡ -Ø.75MH

CLASS I, D]V. I, GROUPS C AND D

La IS GREAïER THAN lØþHLr 'lØuH
Ca IS GREATER THAN .Ø42pFCr Ø42p.F

(vt ä Ì ) ¡P 1 UI.{--TTU ) IS LESS THAN OR EOUAL TO I IIATTBnor I WATT
Ir OR Isc IS LESS IHAN OR EOUAL TO 225MAI¡,rax = 225MA
v1 0R voc IS LESS THAN 0R EoUAL TO 3ØVVNax ' 3ØV

x FOR ïl OPTION¡
L6 IS GREAïER THAN Ø.75MHL¡ =Ø.75MH

HAZARDOUS AREA I NON-HAZARDOUS AREA

OUTPUT CODE M

AVAILABLE FOR THE MODELS LISTED

3051C
30511
3051P

3051H
3051CA
30517

L6 IS GREATER THAN |ØII.HL r ' lØp-H
Ca IS GREATER THAN "Ø42ñC r ' .Ø42uF

É{--t I on ( v-ac#ÆC ) IS LESS THAN 0R EoUAL T0 I }IATTPvax = I hIATT
Ir 0R Isc IS LESS THAN 0R E0UAL T0 165MAI unx I 65MA
v1 0R voc ts LESS THAN 0R EoUAL T0 3ØVV uax " 3ØV

ASSOCIATED
APPARAÏUS

CAD Mointoined, (MICROSTATION)
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Approval Drawings

SHEE T 6oe 9t{ÏscALE N/AISSUED
SANDI }TI{.NSON

DR. Ø3Ø31-1Ør9DWG NOFSCM NOSIZE

A

ROSEI'IOUNT INC.
I2øøI ITCHNOLOOY DRIVE
EDEN PRAIRIE, l4N 55344 USA

RTCtØØ4Ø84AA
DATEAPP'DcHc. No.DESCRIPTIONREV

REVISfONS

CIRCUIT DIAGRAM 3
ONE DUAL CHANNEL BARRIER

HAZARDOUS AREA NON-HAZARDOUS AREA

OUTPUT CODE M

AVAILABLE FOR TH M LS LISTED

3051C 3051H
30511 3051CA
3051P 50517

CIRCUIT DIAGRAM 4
TWO SINGLE CHANNEL BARRIERS

(ONLY FOR USE WITH BARRIERS APPROVED
IN THIS CONFIGURATION)

HAZARDOUS AREA NON-HAZARDOUS AREA

OUTPUT CODE M

AVAILABLE FOR THE M LISTED

3051C 505rH
30511 3051CA
3051P 30517

CAD Mointoined, (MICROSTATION)

A/D
CONV

POWER
SUPPLY

A/D
CONV

POWER
SUPPLY
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Rosemount Model 3051 Smart Pressure Transmitters

ISSUED sHEET 7 or IwÏscALE N/A
Mylcr Lcc MillcrDR

FSCM NOSIZE

A Ø3Ø31- 1Ø1,9
DWG NO.

ROSTI1OUNI INC.
I2øøI TECHNOLOOY DR]VE
EDEN PRAIRIE, MN 55344 USA

AA RTCIØØ4ØBB

REV DATEAPP'DCHG. NT.DESCRIPÏION

3Ø51 WITH FOUNDATION FIELDBUS"
( OUTPUT CODE F )

BARR I ER PARAME T E RS ( APPL I CABLE TO OU TPUT CODE F )

PMAX 1"3 WATT

Ø.33
Ø"3Ø

Ø"27

Ø.24

îø"ztz
:Ø"ß
r_: Ø " 1"5(n
- Ø" L2

Ø"Ø9

Ø"Ø8

Ø. Ø3

Ø, ØØ

3ØV

Ø 5 TØ 15 2Ø 25 3Ø VMAX

VOC ( VOLIS )

GROUPS A, B , C, D, E, F, G
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CAD Mointoined, (MICROSTATI0N)
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Approval Drawings

SHEE T Bor 9V'TSCALE N/AfSSUED

Myla Læ MillcrDR
ow. No 

Ø3Ø31 - 1 Øi,g
FSCM NO

A
SIZE

ROSEl.lOUNT INC.
I2øøI TECHNOLOOY DR]VE
EDEN PRAIRIE, ltjN 55344 USA

RTClØØ4ØBAAA

REV DATEAPP'DCHG. NO.DESCRIPÏtON

REVISf BNS

CIRCUIT DIAGRAM 1

ONE BARRIER OR CONVERTER:
SINGLE OR DUAL CHANNEL

HAZARDOUS AREA NON-HAZARDOUS AREA

OUTPUT CODE F

MODELS INCLUDED

3051C, L, P, H, T, CA
3001c, cL, cH

CIRCUIT DIAGRAM 2
SUPPLY AND RETURN BARRIERS

(ONLY FOR USE WITH BARRIERS APPROVED IN THIS CONFIGURATION)

NON-HAZARDOUS AREA

HAZARDOUS AREA

OUTPUT CODE F

MODELS INCLUDED

3051C, L, P, H, T, CA
3001c, cL, cH

POWER
SUPPLY

BARRIER OR
CONVERTER

REÏURN
BARRIER

POWER
SUPPLY

SUPPLY
BARRIER

CAD Mointoined, (MICROSTATION)
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Rosemount Model 3051 Smart Pressure Transmitters

sHEET 9 or g\,, T.scALE N/AISSUED

Iúylo Lcc llillcrDR Ø3Ø31-1Ør9DWG NOFSCM NOSrZE

A

ROSEII{OUNT INC.
I2øøI TECHNOLOOY DR]VE
EDEN PRAIRIE, ljN 55344 USA

RTCIØØ4Ø88AA
DATEAPP'DcH6. NO.DESCRIPTfONREV

REVISIONS

ENTITY CONCEPT APPROVALS

THE ENÏITY CONCEPÏ ALLOWS INÏERCONNECT]ON OF INTRINSICALLY SAFE APPARATUS
TO ASSOCIATED APPARATUS NOT SPECIFICALLY EXAMINED ]N COMBiNATION AS A SYSTEM.
THE APPROVED VALUES OF MAX. OPEN CIRCUIT VOLTAGE (VOC OR VT) AND MAX. SHORT
CTRCUIT CURRENT (ISC OR IT) AND MAX.PO|/ER (VOC X ISC/4) OR (VT X IT/41, FOR THE
ASSOCIATED APPARATUS MUST BE LESS THAN OR EOUAL TO THE MAXIMUM SAFE INPUT
VOLTAGE (VMAX), MAXIMUM SAFE INPUT CURRENT (IMAX), AND MAXIMUM SAFE INPUT POl,lER
(PMAX) OF ÏHE INÏRINSICALLY SAFE APPARATUS. IN ADDITION, ÏHE APPROVED MAX. ALLOh'-
ABLE CONNECTED CAPAC]TANCE (CA) OF THE ASSOCIAIED APPARATUS MUST BE GREATER
THAN THE SUM OF THE INTERCONNECÏING CABLE CAPACIÏANCE AND THE UNPROTECÏED
INTERNAL CAPACITANCE (C] ) OF IHE INTRINSICALLY SAFE APPARATUS, AND THE
APPROVED MAX. ALLOWABLE CONNECTED INDUCTANCE (LA) OF ÏHE ASSOCIATED APPARATUS
MUST BE GREATER THAN THE SUM OF THE INTERCONNECTINCI CABLE INDUCTANCE AND THE
UNPROTECTED INTERNAL ]NDUCTANCE (LI ) OF THE INTRINSICALLY SAFE APPARATUS.

FoR OUTPUT çODE ç NOTE: ENTITY PARAMEÏERS LISTED APPLY ONLY TO ASSOCIATED' APPARATUS W]TH LINEAR OUTPUT.
CLASS I, DIV. 1, GROUPS A, B, C AND D

LA IS OREATER THAN Ø&HLr ' ØpH

C6 IS GREATER THAN Ø&FC1 ØpF

(vr4 r') oR 1 v-uu-f---t-:iu) Is LEss THAN 0R EoUAL T0 1.3 wATTP,no, 1"3 WATT

11 0R Isc IS LESS THAN 0R EOUAL TO 3ØØt4AI¡rax = 3ØØl4A

Vr 0R Vor' IS LESS THAN 0R EOUAL T0 3ØVVr¡av ' 3ØV

HAZARDOUS AREA NON-HAZARDOUS AREA

(SEE SHEET 3)
OUTPUÏ CODE F

MODELS INCLUDED

3051C, L, P, H, T, CA
300'tc, cL, cH

CAD Mointoined, (MICROSTATI0N)

ASSOCIATED
APPARATUS

oo
o¡
o

c-10



Approval Drawings

CSA INTRINSIC SAFETY APPROVALS
CIRCUIT CONNECTION WITH BARRIER OR CONVERTER

Ex io
INTRINSICALLY SAFE/SECURITE INTRINSEQUE

4-2O mA, ("A" OUTPUT CODE)

HAZARDOUS AREA

AA ADD F I ELDBUS RlCtØØ4232 ltr.M.

NON-HAZARDOUS AREA

+

ROSEMOUNï '*MODELS INCLUDED
TWITH OR WITHOUÏ Ï1

(TRANSIENT PROTECTION} OPTION]
3051C, L,

3001c, cL,
H,
S,

P,
CH

T,C
SL,

A
SH

Utl-ESS olltRlvlSE SPECIFE0
D|I¡ENSIoNS lN I¡{CHES [mm¡

REMOVE ALL qJRRS AIú
SHARP EDGES. MÁCHINE

SIJRF¡CE FINSI{ 125

ROSEMOUNT
MODEL 268 or 275 SMART

FAMILY INTERFACE

WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS
MAY IMPAIR SUITABILITY FOR CLASS I, DIVISION 2.

AVERTISSEMENT . RISQUE D'EXPLOSION - LA SUBSTITUTION DE COMPOSANTS
PEUT RENDRE CE MATERIEL INACCEPTABLE POUR LES EMPLACEMENTS
DE CLASSE I, DIVISION 2.

x x FOR THE LOW POWER OPTION, SEE PAGE 3 FOR THE CIRCUIT
CONNECIION WITH BARRIER OR CONVERTER. FOR FIELDBUS (''F'' OUTPUT CODE),
SEE PAGE 4 FOR PARAMETERS AND CIRCIUT CONNECTION TO BARRIER.

CAD Mointoined, (MICROSTATION)

CONTRACT NO.
RO SETO U]IT' TEASU REftI E]II
Fffi

ROSEHOUNÏ INC.
t200t TEcriloLooY oRlvE
EOEN PRAIRIE, lIN 55311 USâ

-TOLERAÍ{CE-

.x , .t t2.5t
.xx . .ø2 tø,51
.xxx..øtøtø,251

FRACÏIOI.IS ANGLES
. l/32 . 2'

DO NOT SCALE PRINT

DR. ø8/27

cr-rK'D

APP'D. GLEN MONZO 8/31/9ø

APP'D. GOVT

FSCM NO

SCALE N/A h/T

Ø3Ø3r-1Ø24
sHEET 1 or 4

TIÏLE

INDEX OF Ï"S. CSA FOR
3Ø51,C /l/? /â/T & 3ØØ1,C/ S

srzE

A
DWG NO

E
ffi
@

BARRIER OR
CONVERTER

DATEAPP'DCHG. NO.DESCRIPTIONREV

REVISIONSCONFIDENTIAL AND PROPRIETARY
INFORMATION IS CONTAINED

HEREIN AND MUST BE
HANDLED ACCORDINGLY

c-11



Rosemount Model 3051 Smart Pressure Transmitters

X MAY BE USED WIÏH ROSEMOUNT MODEL 268 oT 275
SMART FAMILY INTERFACE.

]SSUED

GROUPS C, D

GROUPS A, B, C, D

DEVICE

WTN/A

FSCM NO

MiLc DoLc

SCALE

CAD Mointoined, (MICROSTATION)

15Ø \
47\

SUPPLY < 3Ø\È
RETURN < 1ØV>

CSA APPROVED
SAFETY BARRIER

3ØØ \
47\

SUPPLY< 28Vè
RETURN < 1ØV>

APPROVED FOR
CLASS I, DIV.I

LOV'/ PO\^/ER, ( " M' OUTPUT CODE )

PARAMEÏERS

ROSE|[,|OUNÏ INC.
I2øøI TECHN(]LOOY DRIVE
EDEN PRAÍRTL, MN 55344 USA

5HEET 2 or 4

SIZE

A
DwG No Ø3Ø31- 1 Ø24

REV]SIONS

REV DESCRIPT]ON cH6. N0. APP'D DATE

AA RTClØØ4232

DEVICE

4-2Ø MA, (UA'' OUTPUT CODE)

PARAMETERS
APPROVED FOR
CLASS I, DIV.l

30 V OR LESSx 3Jo oHMS oR MoRt
x 28 V OR LESS

3OO OHMS OR MORE

25 V OR LESS
2OO OHMS OR MORE

22 V OR LESS
I8O OHMS OR MORE

CSA APPROVED
SAFEÏY BARRIER GROUPS A, B, C, D

x

FOXBORO CONVERÏER
2 A1-12V - CGB, 2 Ar - 15V - CGB,
2AS-151-CGB, 3A2 - 12D-CGB,
3A2 - 15D-CGB, 3AD - 131-CGB,
3A4 -12D - CGB, 2AS-121-CGB,
3F 4-12DA

GROUPS B, C, D

CSA APPROVED
SAFETY BARRIER

SOVORL
I5O OHMS OR

ESS GROUPS C, DMOR E

No
*
No

c-12



Approval Drawings

scALE N/AISSUED sneer ] oF 4h/ T.

SANDI MANSONDR
FSCM NOSrZE

A Ø3Ø3r-lØ24DWG NO

ROSEI,IOUNT INC.
I2øøI TECHNOLOOY DRIVE

EDEN PRAIRTE, MN 55344 USA

AA RlCtØØ4232

REV DATEAPP'DCHG. NO.DESCRIPÏION

CSA INTRINSIC SAFTTY APPROVALS
5051C LOW POWER CIRCUIT CONNECTION WITH INTRINSIC SAFETY BARRIERS

Ex io
INTRINSICALLY SAFE/SECURITE INTRINSEQUE

LOWPOWER, (''M'' OUTPUT CODE)

HAZARDOUS AREA NON-HAZARDOUS AREA

TWO SINGLE CHANNEL BARRIERS
ROSEMOUNT MODEL 268 or 275

HAZARDOUS AREA NON-HAZARDOUS AREA

ONE DUAL CHANNEL BARRIER

ROSEMOUNT MODEL 268 or 275

APPROVED FOR CLASS 1, DIVISION 1, GROUPS A,B,C,D WHEN USED IN CIRCUIT WITH TWO CSA
APPROVED SINGLE CHANNEL SAFETY BARRIERS, ONE WITH APPROVED SAFETY PARAMETERS
OF 28 VOLTS OR LESS AND 3OO OHMS OR MORE IN -PWR LINE, AND ONE WITH APPROVED
SAFETY PARAMETERS OF 10 VOLTS OR LESS AND 47 OHMS OR MORE IN VOut LINE,
OR ONE CSA APPROVED DUAL CHANNEL SAFETY BARRIER WITH IDENTICAL APPROVED
SAFETY PARAMEIERS CONNECTED IN LIKE MANNER, AS ABOVE.

APPROVED FOR CLASS 1, DIVISION 1, GROUPS C,D WHEN USED IN CIRCUIT WITH TWO CSA
APPROVED SINGLT CHANNEL SAFETY BARRIERS, ONE WITH APPROVED SAFETY PARAMETERS
OF JO VOLTS OR LESS AND 'I5O OHMS OR MORE IN -PWR LINE AND ONE WITH APPROVED
SAFITY PARAMETERS OF 10 VOLTS OR LESS AND 47 OHMS OR MORE IN VOut LINE.

CAD Mointoined, (MICROSTATI0N).

BARRIER

A/D
CONV

POWER
SUPPLY

BARRIER

BARRIER
A/D

CONV
POWER
SUPPLY

REVISf ONS

(f)o
*
No

c-13



Rosemount Model 3051 Smart Pressure Transmitters

çHtrF r /l ¡c A-TWTSCALE NI/All/ I I
ISSUED

Mylar Læ lfillarDR Ø3Ø3r-1Ø24DWG NOFSCM NOSIZE

A

ROSE]'IOUNÏ INC.
I2øøI TECHNOLOTY DRIVE
EDEN PRAIRIE, MN 55344 USA

RTCtØØ4232AA
DATEAPP'DcHG. Ntj.OESCRIPTIONREV

REVISIONS

DEVICE

FIELDBUS, (UF'' OUTPUT CODE)

PARAMETERS
APPROVED FOR
CLASS I, DIV.1

CSA APPROVED
SAFETY BARRIER

30 V OR LESS
3OO OHMS OR MORE

28 V OR LESS
235 OHMS OR MORE

25 V OR LESS
160 OHMS OR MORE

22 V OR LESS
lOO OHMS OR MORE

GROUPS A, B, C, D

CSA INTRINSIC SAFTTY APPROVALS
CIRCUIT CONNECTION WITH BARRIER OR CONVERTER

Ex io
INÏRINSICALLY SAFE/SECURITE INTRINSEQUE

FIELDBUS, (''F'' OUTPUT CODE)

HAZARDOUS ARTA
NON-HAZARDOUS AREA

+

ROSEMOUNï r x
MODELS INCLUDED

TWITH OR WITHOUT T1
(TRANSIENT PROTECTION) OPTION]

3051C, L, P, H, T, CA
3OO1C, CL, CH, S, SL, SH

WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS
MAY IMPAIR SUITABILITY FOR CLASS I, DIVISION 2.

AVERTISSEMENT - RISQUE D'EXPLOSION - LA SUBSTITUTION DE COMPOSANTS
PEUT RENDRE CE MATERIEL INACCEPTABLE POUR LES EMPLACEMENTS
DE CLASSE I, DIVISION 2.

BARRIER OR
CONVERTER

CAD Mointoined, (MICROSTATION).

o
\f
ç-\t

c-14



Approval Drawings

\
,

AA UPDATE ENTITY PARAMETER RrctØØ291Ø J.DJ.

SAA ENT I TY CONCEPT APPROVALS
THE ROSEMOUNT PRESSURE TRANSM]TTERS LISTED BELOH ARE INTRINSICALLY SAFE WHEN USED IN
THE CIRCUIT }'lITII SAA APPROVED BARRIERS I{HICH MEET THE LISTED ENTITY PARAMETERS.

APPROVED TRANSM I TT S¡
3Ø5rC 3Ø5lH 3ØØrC 3ØØtS
3Ø5lL 3Ø51 ï 3ØØICL3ØØ|SL
3Ø5lP 3Ø51CA 3ØØICH3ØØ|SH

' SEE SHEET 2 FOR LOhI POI./ER CONFIGURATION.
ENTIÏY PARAMETER FOR EX IA IIC T6 CLASS I, ZONE Ø PROTECTION¡

VMAX . 3ØU
IMAX . zØØMA
PMAX . Ø.9W

FOR TI OPIION ONLY
IMAX = 16øMA
LI . 1.Ø5MH

S LESS THAN OR EOUAL TO 3ØV
S LESS THAN OR EOUAL TO 2ØØMàIff r-Ess rHAN oR ECIuAL To Ø.9r,/

IS GREATER THAN Ø.Ø1 MICROFARADS
IS GREATER THAN 1Ø I4ICROHENRIES

ISC IS LESS THAN OR EOUAL TO I6ØMA
LA IS GREATER THAN 1,Ø5 I'lILLIHENRIES

V
I
V

0c
SC
0c

CA
LA

I
I
¡

--
Ø.Ølp" F
lØp"H

I
I

C
L

APPARATUS PARAMETER BARRIER PARAMETER

ÏHE ENTITY CONCEPT ALLOWS INTERCONNECT]ON OF INTRINSICALLY SAFE APPARATUS NOT
SPECIFICALLY EXAMINED IN COMBINAIION A5 A SYSTEM.

ÏO ASSURE AN INTRINSICALLY SAFE SYSTEM THE TRANSMITTER AND BARRIER MUST BE I,,IRED
IN ACCORDANCE 'llITH THE BARRIER MANUFACTURERS FIELD I{IRING INSTRUCTIONS AND THE
CIRCUIT DIAGRAM SHOI.JN BELOh/.

HAZARDOUS AREA NON-HAZARDOUS AREA

ASSOCIATED APPARATUS

CAD Mointoined, (MICROSTAIION).

Ul.l-ESS OTI+RWISE SPE CONTRACT NO.
RQSEfiQU]|T' fiEASUREfr|EIII RosEr,rouNr n{c.

OIMENSIONS IN
REMOVE ALL

ll.¡CHE 5 t F I SHER ROSEMOUNT

FSCM NO

SCALE N/A t/T

l?00t ïECH{0100Y oRtvE
EOEN PRA¡RfE, I{N 55311 USA

SHÂRP
SURF

EOOE5. MACHINE
ÄcE F|NSH 125 DR.

BURRS Al€

-TOLERAÀICE-

.x . .t t2.51
.xx . .ø2 tø,5¡
.xxx, .ø10 tø.251

FRACïtOr.ts AN0LES
. L/32 . 2'

DO NOT SCALE PRINT

Miko DoLo

CHK'D

APP'D. C¡LEN MONZO 5/8/C2

APP'D. GOVT

DWG NO
Ø3Ø3r - I Ø26

SHEET 1 or 2

TITLE

SAA I.S. INDEX FOR
3Ø51 & 3ØØr

SrzE

A

AA APPROVED
BARR I ER

DATEAPP'DCHG. NO.DESCRIPTIONREV

REvtsf oNsCONFIDENÏIAL AND PROPRIETARY
INFORMATION IS CONTAINED

HEREIN AND MUST BE
HANDLED ACCORDINGLY

o
(o
ô¡o
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Rosemount Model 3051 Smart Pressure Transmitters

l.t Ïe¡^r r f\l /^JL^LL tt,/ t-1
ISSUED <UTtrT

lI¡L¿ Dolc
DR. Ø3Ø31 - r Ø26DWG NOFSCM NOSIZE

A

ROSTIIIOUNT INC.
I2øøI TECHNOLOOY DRIVE
ËDEN PRAIRIE, l.lN 55344 USA

AA RrctØø291Ø

CHG. NO.DESCRIPT f ONREV DôÏEAPP'D

REVISIONS

SAA ENTITY CONCEPI APPROVALS

THE ROSEMOUNT LOI,I POI{ER CONFIGURED PRESSUR
APPROVED AS INTR]NSICALLY SAFE WHEN USED I
\./HICH MEET THE L]STED ENTITY PARAMETERS.

ET
NT

RANSMITTERS LISTED BELOI./ ARE SAA
HE CIRCUIT \l,ITH SAA APPROVED BARRIERS

APPROVED TRANSMITTERS WITH LOU/ POh'ER CONFICURATION
3Ø5lC 3Ø517
3Ø5lL 3Ø5lCA
3Ø5lP
3Ø5lH

ENTITY PARAMETER FOR EX IA IIC T6 CLASS I, ZONE Ø PROTECTION¡

VMAX . 3ØV
IMAX - 2ØØMA
PMAX - Ø.9\¡t

VOC ]S LESS THAN OR EOUAL TO 3ØV
ISC ]S LESS THAN OR EOUAL TO 2ØØMA

){QÇ:Iqo Is LEss THAN oR EouAL To Ø.gbJ

c
L

FOR

L

r = Ø.EA2 F
I ' lØp"H

T1 OPTION ONLY

I = Ø.75t4H

CA
LA

IS OREATER THAN Ø.Ø42 MICROFARADS
IS GREATER THAN 1Ø I4ICROHENRIES

LA IS GREATER THAN Ø.75 I4ILLIHENRIES

APPARATUS PARAMETER BARRIER PARAMEÏER

THE ENTITY CONCEPT ALLOWS INTERCONNECTION OF INTRINSICALLY SAFE APPARATUS NOT
SPECIFICALLY EXAMINED IN COMBINATION AS A SYSÏEM.

TO ASSURE AN INTRINSICALLY SAFE SYSTEM THE TRANSMITTER AND BARRIER MUST BE WIRED
IN ACCORDANCE \,IITH THE BARRIER MANUFACTURERS FIELD I,IIRING INSTRUCTIONS AND ÏHE
CIRCUIT DIAGRAM SHOWN BELOVJ.

HAZARDOUS AREA NON-HAZARDOUS AREA

llbur

ASSOC]ATED APPARATUS

AA APPROVED
BARR I ER

CAD Mointoined, (MICROSTATION)

Âto
@ql
a

c-16



Approval Drawings

BARR I ER
MANUFACT URER

G

H

K ADn 3Ø44C

ADD SHT 4&5, DELETE CLASS 1I &i
ADD
ADD SHT" 6, FIX TBL" 1

i " 636328 B.S.J. Ø8/ØL

/CH 6369Ø4 K.D.V

APPROVED FOR
CLASS I

D]VISION 1, GROUPS

1 C

634723 B.S.J. øt

64171,Ø w
&

M ADD 3Ø95 653 1 45 K.D-V. 4/8/93

THE ROSEI'4OUNT MODEL 268 SMART FAI'4I LY INTERFACE I S APPROVED BY FACTORY
N4UTUAL AS INTRINSICALLY SAFE FOR THE CLASS I, DIVISION 1 GROUPS INDICATED WHEN
USED ]N C]RCUIT WITH THE BARR]ERS AND CONVERTERS LISIED BELOW AND THE ROSE-
N4OUNT SMART FAI'4ILY TRANS14iTTERS DfP]CTED IN THE ACCOI'4PANY]NG C]RCUIT DIAGRAI'4S"

J

MODEL

FOXBORO

HONEY \/ELL

I.4TL

2AI-I2V-FGB
2AI-I3V-FGB
2AS. I3] -FGB
342-I2D.CS.=/FCB-A
3A2-I3D-CS-E,/FGB-A
38545 - ØØØ - ØI 1Ø - L i 3 - F5B5
38545 ØØØ-ØI 1Ø - L II/ I1 2 - F585

115
r22
322
715

a9Ø1, /3r - 199/ 1ØØ/7
a9Ø1, /3Ø- 199/1ØØ/7
a9Ør /31. -24Ø/1,65/7
a9ØI /3Ø - 2aØ/ 1,65 /7
B9Ø3/51-2ØØ/Ø5Ø/1
89ØI /3t - Ø86/ 1.5Ø /1
B9ØI /31 - 28Ø/ 165 /l
B9ØI /3r - Ø46/ 15Ø/l
9ØØ5/Ør-245/Ø6Ø
9ØØ5/ØL - 2=2/ 1ØØ

aa5ØFtar2ØØ
5A5IFLAI2ØØ
I T3ØFF 2IØØØ
I I3ØFF 22ØØØ
I I35FF 2tØØØ
I I3aFF 22ØØØ

A'B'C,D
I

I

I

I
C,D

A,B,C,D

722

R" STAHL

C
C

D

t
t

oD

A'B'C'D
A,B,C"D

C,D
C,D

A,B,C,D
A'B,C'D

TAY LOR C,D

I

UNLESS O'THERWISE SPECIFIED
DIMENSIONS lN INCHES tmml.

REMOVE ALL BURRS AND
SHARP EDGE5, ÑIACHINE

SURFACE FINISH I25

CONTRACT NO

DR.

CHK'D

APP'D K.C.ARLSON

APP'D, GOVT

ROSETOU]IT " TEASU REIITEIII
F ISHTROSEI'4OLIN
TITLT

SIZE

A
SCALE

CAD lVolntoined, (MICROSTATION)

BOSEMOUNT INC,
I2ØøI TECHNOLOOY t]RIVT
EDEN PRA]RIE, ¡4N 55344 USA

2/7 /9Ø INDEX OF I"S" BARRIER
SYSTEMS FOR MOD " 268

SMART FAMILY ÏNTERFACE
FSC[/ NO DWG No 

ØØ26 B - ØØ31

-TOLERANCE

.x , .l t2"51
. xx , , Ø2 tØ,5t
.xxx'.Ø1ØtØ,25)

FRACÏIONS ANGLES

" l/32 "2
DO NOT SCALE PRINÏ sHEET I or 7

DATEAPP'DCHO. NO.DESCR]P I IONREV

REVlSIDNSCONFIDENTIAL AND PROPRIETARY
INFORMATION IS CONTAINTD

HEREIN AND I/UST BE
HANDLED ACCORDINGLY

O

f)oo
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Rosemount Model 3051 Smart Pressure Transmitters

WT

FSCM NO

scnrr \/fft SSUE D

CAD Moìntoined, (MICROSTATION)

D.PEARSONDR

sr-rrrr f oF 7

SIZE

A

RÛSEMOUNT INC.
I2ØØI TECHNOLOGY DRlVE
EDEN PRAIRIE, MN 55344 USA

DWG No 
ØØ26B - ØØ3r

LA 46 MH

C4 = 1-Ø,ØØØ-UF

ISC = 27 VtA

VOC 1 .5 VD" C.

OUTPUT PARAMETERS

It)T5r4ATEMP CODE

Voc x Isc of barrrer must
4 value.

be ( specrfredØ "6WØ" 8W1.1WPMAX:

L4 ol barrrer must be 2 1"1 mHLI 1"1 MH

C4 of barrrer must be 2 Ø.Ø1 pFCI Ø"ET UF

I¡or Isc ol borrrer must be ( 186 mAiMAX = 186 MA

V1 or Voc of barrrer must be ( 32 VdcVMAX = 32 VDC

INPUT PARAMETERS (CLASS I, DIV. 1., GROUPS A, B, C, D)

THE ENTITY CONCEPT ALLOWS INTERCONNECTION OF INIRINSICALLY SAFE APPARATUS
TO ASSOCIATED APPARATUS NOT SPECIFICALLY EXAI'4]NED IN COMBINATION AS A SYSTEM.
THE APPROVED VALUES OF MAXIMUM OPEN CIRCUIT VOLTAGE (VT OR Vnc ) AND N4AXIMUM
SHORT CIRCUIT CURRENT ( h 0R Isc ) AND MAXIMUM OUTPUT POWER l- vn(. à rsc a¡ vr ä r¡"
FOR THE ASSOCIATTD APPARATUS MUST BE LESS THAN OR EGUAL TO THE MAXIMUM
SAFE INPUT VOLTAGE (Vy6x ), MAXIMUM SAFE INPUT CURRENT ( I¡rnx ) AND MAXIMUM
SAFE INPUT POì¡/ER ( Pya¡ ) 0F THE INTRINSICALLY SAFE APPARATUS, IN ADDITI0N,
THE APPROVED MAXIMUM ALLOWABLE CONNECTED CAPACITANCE (CA ) êND INDUCTANCE (La)
OF THE ASSOCIATED APPARATUS I'4UST BE GREATER THAN THE MAXII'4UM UNPROTECTED
INTERNAL CAPACITANCE (CI ) AND INDUCTANCEI (L ) OF THE INTRINSICALLY SAFE
APPARATUS. THE APPROVED ENTITY CONCEPT PARAI'4ETERS ARE AS TOLLOWSc
ARE AS FOLLO\/S;

NOTE' ENTITY PARAMETERS LISTED APPLY ONLY TO ASSOCIAIED
APPARATUS \,\lITH LINEAR OUTPUT"

ENT ] TY CONCEPT APPROVALS

REV DATEAPP'DDESCRIPÏION

REV]SIONS

M 653 1 45
CHG, NO.

c!o
ooo
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Approval Drawings

OFsnerr ] 7Wïscrr \/flI SSUED

D.PEARSON
DR ØØ268 - ØØ31,

DWG NO.FSCM NOSIZE

A

ROSTMOUNT INC.
I2ØØI TECHNOLOOY DRIVE
TDEN PRAIRIE, MN 55344 USA

653 1 45l'4

DATEAPP'DCHG" NO.DESCR]P T I ONREV

RE V ]SIONS

HAZARDOUS AREA NON _ HAZARDOUS AREA

ROSEMOUNT SMART
TRANSM ] TTER

N4ODEL 268

ROSEI.4OUNT SIVART
TRANSM I TTERS

MODEL
MODEL
t'40D E L
I'4ODEL
MODEL
MODEL
MODEL
N4ODE L
MODEL

1 151 SN4

3Ø51
3Ø51C 

"
3Ø44
3Ø44C
3ØØ1C,
aa11JJLI

3ØØ1,5,
3Ø95

ART

3Ø51P" 3Ø51,a, 3Ø51.H" 3Ø5lCA

3ØØ rca,

3ØØLSL,

3ØØ I CN

3ØØ1.5H

UP TO FOUR MODEL 751 INDICATORS MAY BE \,/IRED
I N SER I ES \,/ ] TH THE TRANSM ITTERS SHOWN ABOVE
AND MAY BE LOCATED IN E]THER THE HAZARDOUS
OR NON-HAZARDOUS AREA

CAD Mointoined, (lt/ICROSTATION)

PO\,IE R

SUPPLY

BARR ] ER
OR

CONVERT ER

Ílo
F)oo

c-19



Rosemount Model 3051 Smart Pressure Transmitters

scnrr N/AISSUED sHEEr 4 or 7

DR' s.B,+RDUsoN 3ØJULeø

FSCM NOSIZE

A ØØ268 - ØØ3r
DWG NO

ROSE14OUNT INC.
12ØØI TECHNOLOGY DR]VE

IDIN PRAIRTE, MN 55344 USA

65314 5l'4

REV APP'T¡r-HL. Nl_r.DESTHlP I IUN [rìT F

THE MAXIUI'4 ALLO\,VABLE C0NNECTED INDUCTANCE (Lo) 0F
THE ASSOCIATED APPARATUS IS DETERI'4]NED BY ADD]NG 27
mA T0 THE Isc 0F THE BARRIER (lm=lsc + 27mà' AND
ENTERING TABLE i (SHT 5) AT THE RESULTING VALUE, IM, OR
THE NEXT H]GHER VALUE OF IM, TO DETERM]NE THE LO, (THE
LO N4UST ]NCLUDE THE LI OF THE MODEL 268, WH]CH IS 1.1MH).

EXAN4PLE #1: Isc 0F- BARRIER = IØØmA"

Im = IØØmA + 27 mA = 127 mA

ENTER TABLE AT Im = 13ØmA; Lo = /"Øml)
_*WARNING*_ BEFORE CONNECTING THE MODEL 268 ]NTO THE

LOOP, DËTERMINE THE CONNECTED ]NDUCTANCE ÛF ÏHE SYSTEM
BY ADDiNG THE LI OF THE TRANSIV]TTER, CABLE, AND I'4ODEL
268" THE SUM [4UST BE LESS THAN THE LO DETERN4]NED FROM
THE TABLE ]N ORDER FÜR THE I\4ODEL 268 TO BE CONNTCTED
INTO THE LOOP" IF THE CONNECTED INDUCTANCE IS GREATER
THAN THE VALUE DETERMINED FROM THf TABLE, A BARR]ER
WITH A LOWER Isc [4UST BE CHOSEN"

EXAMPLE #2: BARRIER ISC - 4I"BmA; BARRITR LA

IM =  I.BmA + 27mA = 6B.BmA;

ENTER TABLE AT 7ØmA AND READ Lo = / "5mH

2Ø "Ønl)

ADD CONNECTED INDUCTANCE OF

MODEL 268
MODEL 3Ø5T TRANSM]TTER
INDUCTANCI OF LOOP W]RlNG

S YSTEM:
ILI
ILI

1" 1mH
Ø "4Bnl'
I"Øml'

TOTAL CONNECTED INDUCTANCE - 2"5BmH

TOTAL CONNECTED TNDUCTANCE IS LESS THAN LO = 7"5
mH AS DETERM]NED ABOVE AND IS ALSO LESS THAN
THE BARR]ER LO. THE MODEL 268 MAY SAFELY BE
CONNECTED INTO THE LOOP" IF THE 14ODEL 751 ]NDICAÏORS
ARE USED, THEIR TOTAL INDUCTANCE (LABEL VALUT " NUMtsIR
OF INDICATORS) [4UST ALSO BE ]NCLUDED.

CAD lt/ointoined, (MICROSTATI0N)
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Glossary

Analog Output Trim

Cloning

Commissioning

Configuration

Damping

Descriptor

Digital Trim

Failure Mode Alarm

Factory Gharacterization

Full Trim

HART (Highway
Addressable Remote
Transducer) Protocol

Digital Trim operation that allows adjustment of the output electronics
to conform to the plant standard. Three types ofanalog output trim are
available: 4-20 mA Trim, 4-20 mA Other Scale, and Low Power. See
"Analog Output Trim" on page 2-27.

Off-Iine operation that uses the Model 268 to copy configuration data
from one transmitter to one or more other transmitters that require the
same data. See "Saving, Recalling and Cloning Configuration Data" on
page 2-29.

Functions performed with a HART-based communicator and the
transmitter which test the transmitter, test the loop, and verify
transmitter configuration data. See "Commissioning the Model 3051 on
the bench with a HART-Based Communicator" on page 2-9.

Process of setting parameters that determine how the transmitter
operates. See page 2-1.

Output function that increases the response time of the transmitter to
smooth the output when there are rapid input variations. See
"Damping" on page 2-17.

Sixteen-character freld for additional identification of the transmitter,
its use, or location. The descriptor is stored in the transmitter and can
be changed using the IIARTtbased communicator.

Format function that allows you to adjust the transmitter
characterízation for purposes ofdigital calibration to plant standards.
Digital Trim includes two separate operations: Sensor Trim and Analog
Output Trim. See pages 2-24 and2-27.

Transmitter function that drives the analog output to a jumper-
selectable high or low value in the event of an electronics failure. See
"Failure Mode Alarm" onpage 2-2.

Factory process during which each sensor module is subjected to
pressures and temperatures covering the full operating range. The
sensor module memory stores data generated from this process for use
by the microprocessor in correcting the transmitter output during
operation.

Sensor Trim function in which two accurate, end-point pressures are
applied, and all output is linearized between them. The selected end
points should always be equal to or outside the LRV and URV. See "Full
Trim" onpage2-25.

Communications standard that provides simultaneous analog and
digital signal transmission between control rooms and field devices
such as transmitters. All Rosemount SMART FAMILY products
communicate using the HART protocol.
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Rosemount Model 3051 Smart Pressure Transmitters

Lower Range Limit (LRL)

Lower Range Value (LRV)

Multidropping

Reranging

Send Data

Sensor Trim

Smart

Lowest value of the measured variable that the transmitter can be

confrgured to measure.

Lowest value of the measured variabie that the analog output of the
transmitter is currently configured Lo rneasure.

The corrrrection of several transmitters to a single communications
transmission line. Communication between the host and the
transmitters takes place digitally with the analog output of the
transmitters deactivated. See "Multidrop Communication" on
page 2-31.

Confrguration function that changes the transmitter 4 and 20 mA
settings. See "Rerange" on page 2-i4.

HART-based communicator command that transfers confrguration data
from the hand-held communicator's memory to the transmitter
memory.

Digital Trim function that allows you to adjust the digital process
variable reading to a precise pressure input. Zero Trim and Full Trim
are the two Sensor Trim functions. See page 2-24.

Term used to describe instruments that are microprocessor-based and
feature advanced communications capabilities. See Section 1:

lntroduction.

SMART FAMILY Rosemount pressure, temperature, level, and flow instruments with
microprocessor-based digital electronics.

Algebraic difference between the upper and lower range values.

Eight-character field for identifying the transmitter. The tag is stored
in the transmitter and can be changed using the Model 268 and the
Transmitter Information function.

Unique number (1-15) used to identify a multidropped transmitter,
Transmitters that are not multidropped have 0 as an address. See

page 2-31.

Jumper-selectable feature that prevents accidental or deliberate
changes to configuration data. See "Transmitter Security" on page 2-4

Highest value of the measured variable that the transmitter can be
configured to measure.

Highest value of the measured variable that the analog output of the
transmitter is currently configured to measure.

A zero-based, one-point adjustment used in differential pressure
applications to compensate for mounting position effects or zero shifts
caused by static pressure. See "Zero Trim" onpage 2-25.

Span

Tag

Transmitter Address

Transmitter Secur¡ty

Upper Range Limit (URL)

Upper Range Value (URV)

Zero Trim
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Level verification 2-3
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Alarm and security jumper
Configuration procedure 2-5
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Installation 3-18
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67CF Series Filter Regulators

lntroduction

Afi+
Seriesi

Figure l.TypicalType 67CF Fittet Regulator with @üonal Gatga'

lrilq
frv--t¡tgrol

Personal iniury property damage" equip
ment damaie, or leakage due to escaping
qas or bursiing of pressure-containing
õarts mav resutt if this regulator is over'

þte""ut"d or ls installed where service
tonditions could exceed the limits given

in the specifications, or where condition¡
exceedäny ratings ol the adiacent piping

or piping Connections.To avold such
iniury ordamage, Provide Pressure'
reiieúing or pressure'limiting devices (aq

requireã Oyitre appropriate codet regulan

üoñ, or standard) to prevent servlce 
-

conditions from exceeding those limits'

lnstruction Manual
Form 5469

Scope of Manual

This manual provides instructions and parts lists for

67CF Seriesiilter regulators. lnstructions and parts

lìsts for other equipment mentioned in this instruction

manual, as welias for other 67 Series regulators' are

found in separate manuals-

Product DescriPtion

The 67CF Series direcÞoperated regulators aré

åôr¡ppão with a filter for removing particles lrom the

.r'oólv oas. They are typically used to provide con-

;tfi'tí õontrolleã, reduceu pressures to.pneumatic

and eiectropneumatic controllers and other instru-

rn"ntt-ff,"ie are suitable for most air or gas applica-

iiont. Otn"t applications include providing reduced

pressures to air chucks, air iets' and spray guns'

TheType 67CFR regulator has an integrallow-capacity

internäl relief valve. Á downstream pressure increase

above the outlet pressure setting moves the diaphragm

assembly off the soft seat, venting the excess pressure

through á fron or vent in the spring case'

Specifications

Some general6TCF Series ratings and other

specit¡õat¡ons are given on page 2' A label on the

rär¡ng case gives the contro¡ spring range for a given

regulator as it comes from the factory'

lnstallation
Note

lf the regulator is shipped mounted on

anotheiunit, install that unit according

. to the appropriate instruction manual'

ffraI

¡

A wnnNtNG

FISIIER
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67CF Series

Body Size,lnlet and Outlets Gonnection Style
1/4-inch NPT screwed

Maximum lnlet Pressure (Body Rat¡ng}tl
250 psig l17,2barl

Outlet Pressure Ranges

0.135 (3,4f!)

0.156 (3,96)
0.170 (4,32)
0.207 (5.26)

gre€n sbipe
silwr

blue stripe
r€d striDe

T14130T0012
T't40þ9TOO12
T14058T@12
T14060T0012

O lo 20 (0 lo 1,4)
O to 35 (0 to 2,4)
Oto60 (Oto4,l)

0lo 125 (O lo 8.6)

Mre Diameter,
lnch (mml@lorPart Number

OUTLETPBESSURE
RANGES, PSIG (bâr)

CONTROL SPRING DATA

Maximum Emergency Outlet Pressure(tl
50 psi (3,4 bar) over outlet pressure sett¡ng

Wide-Open Flow Goefficients
Main Valver, Co: 11.7; C,; 0.36; C,: 32.2
lnternal Reliel Valve z C 

o: 
1 .45i G,.. 0.O45; C,: 32.8

Pressure Reglstration
lnternal

Accuracy
lnlet Sensitivity: Less than 0.2 psig (0,014 bar)
change in outlet pressure for every 25 psig
(1,72barl change in inlet Pressure
Bepeatabitity: 0.1 psig (0,0069 bar)rzt

Air Consumption: test¡ng repeatedly shows
no discernible leakage

Fegulator Temperature Gapabilities
With Nitrlle (NBR): -40" to 180"F þ40'to 82'C)
llllith Fluoroelastomer (FKM):
0" to 300oF (-18" to 149"C)
With Silicone (VMO)ßI: -60" to 180"F (-51'to 82'C)

DralnValve and Spring CaseVent Location
Aligned with inlet, other positions optional

Specifications

Type 67CFR lnternal Felief Performance
Low capacity for minor seat leakage only;other
overpressure protection must be provided if inlet
pressure can exceed the maximum pressure rating

of downstream equipment or exceeds maximum
outlet pressure rating ol theType 67CFR

Filter Gapaui¡¡t¡es
Free Area: 12 times PiPe area
Micron Rallng:
Cellulose Element: 4O microns
Glass Fiber Elemenf:10 microns
Sfainless Steel Element: 4Q microns

Approxlmate Unit Welght
1 pound (o,5 kg)

Options
. Handwheel adiusting screw
. NACE (MR0175) compliant constructlon
. Ammonia service construct¡on
. Panel mount (includes spring casewith l/4{nch

vent, handwheel, and panel mounting nut)
. Closing cap (available on spring case with

l/4-inch NPT vent)
. Aluminum or stainless steel drain valve
. Fluoroelastomer (FKM) elastomers for high

temperatures and/or conosive chemicals
. Silicone (VMO) elastomerc lor cold ternperalures
. Triple scale oultet pressure gauge

(brass or stainless steel)
. Stainless steelstem on the valve plug
. Fixed bleed restriction mounted in the slde outlet
. Tire valve in second outlel

' Pipe plug in second outlet

appl¡cablo standard or code l¡matation should not bô exceeded.
reiurn to selpoinl consistently whên lravel¡ng from sleady 6talê lo lransionl to slêady slate.

I

.ça

J

|. Ths pressure/temperature llmlts ¡n th¡s bullelin and any
2. Rêpeatabll¡ty ls the measufe ol lh6 regulato/s abil¡ly lo
3. Silicone is not compalible w¡lh hydrocarbon gas'

A WARNING

The lnternal rellel valve of theType 67CFR
regulator does not provide full overpres'
sure protection. The internal rellet valve is
designed lor minor seat leakage only. lf
maximum inlet pressure to theTYPe
67CFR exceeds maximum Prcssunê
ratings of the downstream equipment or
exceeds maximum allowable outlet
ñ?aêarrn ¿rllh¡Tvn¡ Ê7eFR additionalr. r.f rtF-

overpressure protection is required.

1. Regulator operatlon within ratings does not
preclude the possibility of damage trom debris in the
lines or from external sources. Regulators should be
inspected for damage periodically and after any
overpressure condition.

2. Only personnelqualified through trainlng and
experience should install, operate, and maintain a
regulator. Make sure that there is no damage to or
foreign material in the regulalor. Also ensure that all
tubing and piping is free of debris,

2



', 3. lnstall the regulator so that flow is from the lN to
the OUT connection as marked on the regulator body.

4. For best drainage, orient the drain valve (key 2) to
the lowest possible point on the dripwell (key 5).This
orientation may be improved by rotating the dripwell
with respect to the bodY (keY 1).

A regulator maY vent some gas to the
atmosphere. ln hazardous or flammable
gas service, vented gas may accumulate
and cause personal iniury, death, or
property damage dueto fire or explosion.
Vent a regulator in hazardous gas service
to a remote, safe location away from air
intakes or any hazardous area.The vent
line or stack opening must be protected
against condensation or clogging-

67CF

lnstalling a 67CF Series Regulator in an:

Existing lnstallation

When installing a 67CF Series regulator in an existing-

installation, it may be necessary to use spacers
(key 34, figure 6) to adapt the installation. lf the

mounting bolts are too long, place a spaceron the bo¡t

(see figure 6). To be sure the regulalor is secure, the

bolts should have at least two fullthreads of

engagement.

5. A clogged spring case vent hole may cause the
regulatorto function improperly.To keep this vent hole

from being plugged (and to keep the spring case from

collecting rnoisture, corrosive chemicals' or other
foreign material) orient the vent to the lowest possible
point on the spring case or othenuise protect it-

lnspect the vent hole regularly to make sure it is not
plugged. Spring case vent hole orientation may be

changed by rotating the spring case with respect to
the body. A l/4-inch NPT spring case vent may be
remotely vented by installing obstruction-free tubing or
piping into the vent. Protect the remote vent by

instalting a screened vent cap on the remote end of

the vent piPe.

6. For use in regulator shutdown, install upstream
block and vent vatves and downstream block and vent

valves (if required), or provide some other suitable
means of properly venting the regulator inlet and
outtet pressures. lnstall a pressure gauge to monitor

instruments on startuP.

7. Apply a good grade of pipe compound to the male
pipe threads before making connections, making sure

not to get the pipe compound inside the regulator.

8. lnstalltubing fitting or piping into the 1/4-inch NPT

inlet connection on the body (key 1) and into the

1/4-inch NPT body outlet connection.

9. The second 1/4-inch NPT outlet can be used for a
gauge or other use. lf not used, ¡t must be plugged.

Startup and Ad¡ustment

Key numbers are referenced in figure 2-

1. W¡th proper installation completed and down-

stream equipment properly adiusted, slowly open the

upstream and downstream shutoti valve (when usedl
while using pressure gauges to monitor pressure.

To avoid personal iniuryProperty
damage, or equiPment damage caused
by bursting of pressure containing part$
or explosion of accumulated gas' never"
adiust the control spring to produce an
outlet pressure higher than the upper
limit of the outlet pressure range for that
particular spring. lf the desired outlet
pressure is not within the range of the
control spring, install a spring of the
proper range accordingto the dia'
phragm parts maintenance procedure.

2. lf outlet pressure adjustment is necessary'
monitor outlet pressure with a gauge during the
adjustment procedure.The regulator is adjusted by

loosening the tocknut (key 19), if used, and turning the
adjusting screw or handwheel (key 18) clockwise to

¡nirease or counterclockwise to decrease the outlet
pressure setting. Retighten the locknut to maintain,the

adjustment Position.

Shutdown
First, close the nearest upstream block valve and then
close the nearest downstream block valve (when

used). Next, open the downstream vent valve. S¡nce

the regulator remains open in response to the

Q,

A wARNTNG

A wARNING



67CF Series

decreasing downstream pressure, pressure between
the closed block valves will be released through the
open vent valve.

Maintenance

Regulator parts are subject to normalwearand must
be inspected and replaced as necessary.The
frequency of inspection and replacement of parts

depends on the severity of service conditions and
upon applicable codes and government regulations.
Open the drain valve (key 2) regularly to empty
accumulated liquid from the dripwell(key 5).

Note

lf sufficient clearance exisls, the body
(key 1) may remain rnounted on other
equipment or in a line or panel during
maintenance unless the entire regulator
will be replaced.

To avoid personal iniury PropertY
damage, or equipment damage caused
by sudden release of pressure or explo'
sion of accumulated gas, do not attempt
any maintenance or dlsassembly with-
out first isolating the regulator from
system pressure and relieving all
internal pressure from the regulator.

Filter Element and Trim Maintenance

Key numbers are referenced in figures 2 and 3.

1. Remove four dripwell screws (key 3) from the
dripwell (key 5) and separate the dripwell and O-ring
(key 4) from the body (key 1). The filter retainer (key

9), filter elemenl (key 6), and gasket (key 26) may
come off with dripwell. lf not, rernove these parts.

2. lnspect the removed parts for damage and debris.
Replace any damaged parts. lf a replacement is not
available, the filter element may be cleaned.

3. To remove the valve cartridge assembly, grasp the
end of cartridge and pull it straight out of body (key 1).

Replace with new cartridge assembly. The cartridge

assembly may be disassembled and parts may be
cleaned or replaced. lf the soft seat (key 15) was
removed, make sure it is properly snapped into place
before instalting the valve cartridge assembly.

4. Apply lubricant tothe O-ring (key 14), then aþn
cartridge key to keyway in body and insert. Reinstall
the gasket (key 26), filter (key 6), and filter retainer
(key 9). Reinstallthe O-ring (key 4), secure the
dripwell with screws (key 3), and torque to 24 to
36 inch-pounds (2,7 to 4,1 N'm).

Diaphragm Maintenance

Key numbers are referenced in figure 2.

1 . Back out the adiusting screw or handwheel (key 18)

until compression is removed frorn the spring (key 17).

2. Remove the six spring case screws (key 3) to
separate the spring case (key 7) from the body (key 1).
Remove the upper spring seat (key 20) and spring
(key 17).

3. Removethe diaphragm assembly (key 16), inspect
the diaphragm, and replace the assembly, if necessary

4. Place the diaphragm assembly (key 16) on the
body (key 1) as shown in figure 4. Push down on the
diaphragm assembly to make sure the valve plug
(key 11) strokes srnoothly and approximately
1/16-inch (2 mm).

Note

ln step 5, if lnstalling a control spring of
a different range, be sure to delete the
spring range originally appearing on the
label and indlcate the new spring range.

5. Stack the control spring (key 17) and upperspring,
seat (key 20) onto the diaphragm assembly (key 16).

6. tnstall the spring case (key 7) on the body (key 1),

with the vent oriented to prevent clogging orentrance
of moisture.lnstallthe six spring case screws (key 3)
using a crisscross pattern and torque to 24 to 36 inch-
pounds (3 to 4 N.rn).

7. When all maintenance is complete, refertothe
Startup and Adjustment section to put the regulator
back into operation and adiust the pressure settlng.
Tighten the locknut (key 19) if used, and install the
closing cap if used.

4
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CF Se

Parts Ordering

When corresponding with the Fisher Sales Office or
Sales Representative about this regulator, include the
type number and all other pertinent information printed

on the label. Specify the eleven'character part number
when ordering new parts from the following parts list-

Parts List

Key Descr¡ption

Valve Spring
Sta¡nless steef
lnconel (NACE)

Valve Retainer
O-Ring
N¡trile (NBR)
Fluoroelastomêr (FKM)
Silicone (VMQ)

Soft Seat
Nitríle (NBR)
Fluoroelastomer (FKM)

t8 Adjust¡ng Screw
For standard spring case

Square head (standard)
Handwheel
Wire seal (not shou,n)

For spring case w¡lh 'll4'¡nch NPT venl
Squere heâd tor closing cap
Handwheel

Locknul
Upper Sprlng Seat

Pressute Gauge
Brass
0 to 30 psig/O to 2 bar/O lo 0'2 MPa
0 to 6O psig/o to 4 bar/o to 0'4 MPa

0 lo 160 ps¡g/0 lo 11 bar/0 to 1'1 MPa

Stainless Steel
O to 30 psig/o to 2 bar/o to 0'2 MPâ
O to 60 ps¡g/O to 4 bar/o to 0'4 MPa
O to 160 psig/o lo 11 bar/o to 1,1 MPa

l/&lnch PiPe Plug
Socket head, steel
Hex head, sta¡nlêss sleel

T¡re Valve

Filler Gasket
Nitrile (NBR)
Fluoroelastomer (FKM)

Panel Mounting Nut

Wire Seal (not ahoam)

Closing Gap

Spacer
Mounting adaptor Plate lor Fisher
2500 S€ries Controler

19

20

22

12(r.¡t

| 3t.2t
14(r.2'

1srt.a

l6(rl

17

Part Numb¡6

T14105T0012
T14116T0012

Tr4071T0012,

Tr40€3T0012
T14063T0022
Tr4063T0032

T14055T0012
T14055T@2e

T14061T0012
Tt41o2TO0t2
T14104T0q1?

T14101T001?
T14103T0014
rA946324r??
t8798595064

t-\
il

Key Descrlption

Parts Kit
lndudes valw carfidgê assembly (conta¡ns
kefæ tO, 11, 12, 13, 14, and tS), diaphlagrn
asserÈly (key 16), l¡lter element (kay 6)' liltet
gasl(ot (l(ey 26), and lour screws (key 3)

T!4o 67CF (withotn r€l¡e0
Bras¡ stem with nltrile Phrg
Alumhum stem wilh nitrile plug (NACÐ

T¡pe 67CFR (with telief)
Brass stem with nitrile Plug
Aluminum stem wilh nllrile plug (NACE)

Valve Cartridge AssemblY OnlY
Brass stem
W¡th n¡trile plug
W¡th lluoroelastomer Plug

Aluminum stem
w¡th nitr¡le plug
with nitrils plug (NACE)

I Body. Aluminum

2 Drain Valve
Brass
Alum¡num
Stainless steel

3 Flange Screw
Standard spring case and sprlng case
wilh |/4-inch NPT vent (10 requhed)

For wire seal
Flange Screw (9 required)
Flange Screw (1 required)

4rrt O-Ring
N¡tr¡le (NBR)
Fluoroelastomer (FKM)
Silicone (VMQ)

5 Dripwell

60l Filter Element
Cellulose (40 m¡crons) (standard)
Gtass f¡ber (10 microns)
Stainless sleel (40 microns)

7 Spring Case, Aluminum
Dr¡¡led hole wnt (standard)
f/4-inch NPT wnt

9 Filler Relainer
fo(t.a Vahre Cartridge

llil.a vafue Plug
Brâss stem, nitr¡le (NBR) Plug
Aluminum stem, lluoroelastomer (FKM) plug

Aluminum stem, n¡tr¡le (NBR) Plug

Diaphragm Assembly
67CF (wilhout teliel)
Nitdri (NBR) Tl411eTOO22

FtuoroËtastomer (FKM) T14tl9T@4¿'
Type 67CFR (with reliel)

ñitr¡¡E (Henj Tl4lreToola
Huoroòlastomer (FKM) T14119T0032'

S¡¡¡cone (VMOI 114119Ï0052

Spring
Types 67CF and O7CFR, Platsd stæ¡ (standerd)

ôrc ZO psig (o to 1,4 bar), Green slr¡pe T14130T0012

o to 3s þsii io to z,¡ bar), Sitwr T14!59T0012
0 to 60 þsig (O to 4,1 bar). Bluc strþe T14058T0012

0 to 125 pJig (o to 8,6 bar), Red stripe T14o60T0of 2

Type 67CFR (NACE). lnconel (NACEI - - -.
ô to gs ps¡g (o lo 2,4 bar), S¡lwr slrip€ T141 tgToolz
o to 60 þsi! (o to 4.1 bar), Blue T14114T0o12

0 ro l2i pjg 1o ro 8.6 bar). Red Tl4llsToola

Pert Number

R67CFX00012
R67CFX00N12

R67CFBX0012
R67CFRX0N12

Tf4121T0012
T14121T0022

Tt4121TOO42
Tr4121T0052

T80432T0012

1K418918992
1K418900082
AH3946X00f2

Tr3s26T0012

T13526T0012
1483987XOr2

Tf4057T0012
T1405TÍOO22
T14057T0032

T21040T0012

1F257706992
17A1457X012
15A5967X012

Tf4070T0012
T14070T0022

Tf ¡t052T0012
T80434T0012

Tf4053T0012
T14053T0022
T140s3T0032

11
ll
11

11

1l

I 1B963SXOí2
89639XOæ
8e63911032

23

24

26trr

31

32

33
34

35

I C333528992
1A76753507¿

1H447æ9022

Tr408tT00t?
T14081T00e2
r082657X012
tu758r00042
?3B9lszXO12
Tr4123T0013

T21043T001?

0

l. Rrcomm.odad splr¡ P.tt
¿ V.¡vc cert,ldg. .3¡èmbly includ.s k.y3 tO. tl' 12' t3, f¡l..nd 15.



67CF Series
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67CF Se

SOFT SEAT
(KEY rs)

VALVE PLUG
(KEY rl)

(}R¡NG
(KEY t4)

VALVE RETAINER
(KEY t3)
t¡s

(KEY r0)

VALVE SPRING
(K€Y 12¡

!iüN

NTTAINING RING

DIAPHRAGiI

lrx

FIJSHER POSI,
FORTVPE 67CF
(u,rrHour RELTEF|

LOìTEF SPRINO
SEAI

OUIPHRAGil
PLAlE

PUSHIF POST .

FOFÎYPE 67CFN
(url,TBEuEÐ

Figure 3. Valve Cartridge Assembly Figure 4. Diaphragm Assembly (Key 16)

SPACER

Figure 5. Optional Closing Cap (Onty Avaitable with the 1/4'ìnch Spring CaseVent)

0.25
(63¡i)

,Tfå 
oo ,t?.i'"

SPACEROUÎEF
OlAilEÌER

SPACER WDTII AI{O
I¡INER DIAIIETER

?

/a\

aät
Figure 6. Spacer Diameter and Assembly

(For lnstailing 67CF Series Bãgutator in an Existing tnstaltation if the Mountìng Eolts are t¡o Longù



67CF Series
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lnstalhüon Sheet
Form 5483

67CF Series

.ï¡

67CF Series lnstallation Sheet

lntroduction
This installation sheet covers the ¡nstallation and startup
of the 67CF Series filter regulators. lf maintenance is
required, refer to the 67CF Series lnstruct¡on Manual,
form 5469. Contact your Fisher Sales Representative or
Sales Otfice to receive a copy of the instruction manual.

Specifications
. Maxlmum lnlet Pressure:

250 psig (17,2 bar)
. Maximum Outlet Pressure:

50 psi (3,4 bar) over outlet pressure sett¡ng
. Outlet Pressure Ranges:

0 to 35 Psig (0 to 1,4 bar)
0 to 60 psig (0 to 2,4 ber)
0 to 125 Psig (0 to 8,6 bar)

. Temperature Gapablllties wlth Nltrile (l{BR):
40" to 180'F (.40'C to 82'C)

lnstallation

Perconal lniury prcperty damage, equipment
damage, or leakage due to cscaping gas or
bursting of prcssure-contalnlng Parts msy
result lf thls rcgulatoris overpessurcd or ls
lnstalled where seryica condltlons could
exceed the lim¡ts glven ln the spcclficatlons,or
where conditions arcecd any ratlngs of lhe
adjacent plplng or plplng conneclions.To ¡vold
such iniury or damage, provide pressure-
relieving or pressure-limlting devlces (as
requlred bythe apprcprlate code, regulation, or
standaË) to prevent servlce conditlons from
ercecding lhose llmlts.

The lntemal relief valve lnthcTypc 67GFF
regulator does not providc lull ovcrpressure
protection. Thc lntcrnal relþf valvc ls deslgned
for minor seat leakage only, lf marlmum inlet
pressur€ to thcTypà67CFR excccds the marl-
mum prcssure ratlngs ol thc downstrcam
equipmsnt or exceedg the marlmum allowablc
outlet prcssuru of theTypc 67CFR, ¡ddltlonal
overpnssuru protcct¡on ls nqulrcd.

1. Ragulator operation wilhin ratings does not preclude
the possibility ol physical damage lrom external sources

or debris in the lines. Regulators should be inspec{ed for
damage periodicalty and afier an o\€rpressure condition.

" 2. Only personnelqualilied through haining lnd experi'
ence should install. operate. and maintain a regulator.
Make sure there ¡s no damage to or lore¡gn melerial in

the regulator ancl alltubing/piping is free of debris.

3. lnstall the regulator so that llow is îrom tho ¡N to the
OUT connection as marked on the regulator bocly-

4. For best drainage. ori€nt the drain valve (key 2) to
Îhe towest possible point on the ctripwell(key 5).Thie
orientation may be improved by rotafng the ÜÞwellwithi
respect to lhe body (key 1).

A rcgulator mty vcnt ¡omc gnr to thc ünÞ
spharc.ln haz¡rdou¡ orflemm¡blc aal ûvlcc,
ventcd gss mry accunruletc and cauæ par'
sonal lnfury dêltù or propcrty damagc drr to
li¡c orcxploslo¡r.Vcnt a rcgulator ln hazerdous
gas rcrvlccto I tumolc, eeb loceüon trvly
fiorn alr lntakes or sny h¡zardous ¡nrTh¡
vent line or sttd( openlng must bo protcctrd
againet condcn¡ation or dogglng.

5. A clogged spring case vent hole maycause the
regulator to func{ion improperly. To keep this vent hole
lrom baing plugged (and to keep the spring case lrom
collecting moisture, cono$ve chemicals, or other braign
material) orient thê vent to the lowest possible point on
the spr¡ng case or otherwise protect it. lnspect the vent
hole regularly to make sure it is not plugçd. Spring
case vent hole or¡entation may be changed S rotating
the spring case with respect to the body. A l/4.inch NPT
spring case vent may be remotely vented Þy ¡nstall¡nç
tubing or piping into the vent..

6. For regulator shuldown, lnstall upstoam block a¡rd,

vent valves and downsream block and vent valves (if
required), or provide some other suitable means ol
properly v€nting the regulator inlet and outlet pressurcs.

7. Apgly a good grade ol pipe compound to the male
pipe threads before making connections, r¡aking surc
not to get the pipe compound inside the reEuletor.

8. lnstatltubing fitting or piping ¡nto the l/4-inch NPT
inlet connection on the body (key 1l and inþ the l/4{rch
NPT body outlet connect¡on.
9. The second l/4-inch NPl oullet can be used ûora

gauge or olher use. lt not usêd, it must be plugçd.

Zñ wARNING
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67CF Series

10. When installing a 67CF Señes regulator in an
existing installalion, it may be necessary to use spacers
to adapt the installation. lf thc mounting bolts are too
long, place e specer on thê bolt. To be sure the regulator
is secure, the bolts should have at lêast two full threads
ofengagement

Startup and Adjustment
1. W¡ü proper installation completed and downstream

equipment properly adjusted. slowly open lhe upstream
end downstrcam shutoft valve (when used) while using
pressure gauges to mon¡lor p¡essure.

To aold pcnond lnlury pop.ilydlmrgG,or
cqulpmant demrç crurd by bunüng ol
pr!!¡ur! oontrlnlng p.rtf or qplo¡lon of
accunu¡lstld grs, ncytr rdfurt thc conûrol
rprlng to producc rn o¡¡ürt prrlsutr hlgher
than thc uppcr llmlt of thc orilrt prìtssurl ilnge
for thrt prillculrr rprlng,lt ür dcsl]ld or¡üct
prls3urr ls not vuthln tln rangc of thc conùol
sprlng,lnetrll a spdng of thc propcr rìange.

2. lf outlet pressure adlustment is necessary monitor
outlet pressura with a gauga duñng the edjustmant
procedure. The regulator is adjusted by loosening the
locknut (key 19), il used, and tumlng the adjusting scrow
or handwheel (key 18) dockdse to increase or counter-
clockwise lo deoease the outlet pressur.o sotting.
Tighten the lod<nut to maintain the adjustment positþn.

Parts List
Xry Dlrcilpllon

Figure t. SpaGêì o|anatelandlast¡lt¡þn
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Type 98L and 98H

?(v- \3D

Fisher Controls

FISIIER'

lnstruction Manual

Type 98L and Type 98H Back
Pressure and Relief Valves

August 1993 Form 1570

ÃlwanNtNc

Fisher relief valves must be installed, oper-
ated and maintained in accordance with fed-
eral, state, and local codes, rules and regula-
tions, and Fisher instructions.

lf the spring case develops a leak or if the
outlet continually vents gas, service to the
unit may be required. Failure to correct
trouble could result in a hazardous condi-
tion. Only a qualified person must install or
service the unit.

lntroduction
Type 98L and Type 98H (see figure 1) are self-operated,
spring-loaded back pressure or relief valves. Typical ap-
plications include use in wash tanks, smallheaters, fueland
oil lines, air supply systems, test fixtures, and sterilizers.
Relief pressure ranges are 2lo 38 psig (0.1 4 to 2.6 bar), in
four ranges, for the Type 98L and 15 to 200 psig (1 .03 to
13.8 bar), in eight ranges, for the Type 98H. Type 98L body
sizes are 114, 112,314 and 1 -inch. Type 98H body sizes are
1 14, 1 12, 314, 1 , 1-1 12 and 2-inch.

Specifications
Specifications forthe Type 98L and 98H backpressure and
relief valves are given in table 1 .

gþJ
-lE!.l_-' jd

w6155

TYPE 98H

Figure 1. Type 9BL & 9BH Back Pressure and Relief Valves x

ô

oFisher Controls lnternational. lnc. 1965, 1993; All R¡ghts Reserued
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Types 98L and 98H FlsllER..

Table 1. Specifications

Available Constructions
Type 98L: Self-operated with standard adjusting
screw Relief pressure ranges are 2 to 38 psig (0.14
to 2.6 bar).

Type 98H: Self-operated with standard adjusting
screw. Relief pressure ranges are 15 to 200 psig
(1.03 to 13.8 bar).

End Connection Stvle
NPT screwed, socket weld, or ANSI flanged-14
inches face to face (DlN flanged-356mm face to
face)

Body Sizes
I llq,l llz,a 314,1 1,I 1-112,a 2

Maximum lnlet Pressures, Psig(1's) lset Pressure
Plus Buildup)

CAST IRON BODY

ryPE
NUMBER

Metal Trims (a)

To 406'F
(208"C)

60 (1 6)

250 (121)

Relief Pressure Ranqes
See table 2

allowable buildup

Allowable Temperature Ranqes(s)

Nitrile Parts: -20 to 200"F (-29 to 93"C)
Neoprene Parts: -40 to 150"F (-40 to 66"C)
Fluoroelastomer Parts: 0 to 300"F (-18 to 149"C)
Metal Diaphragm and Seat
Cast lron Body and Spring Case:
-40 to 406"F (-40 to 208'C)
Steel Body and Spring Case:
-20 to 450"F (-29 to 232"C)
Sfarnless SteelBody and Spring Case:
-40 to 450'F (-40 to 232"C)

Approximate Weight, lb (kg)

Type 98H
1/4-inch Body:7 (3.18)
1/2-inch Body:7 (3.18)
3/4-inch Body: 16 (7.26)
I -inch Body: 16 (7.26)
1 -1 /2-inch Body: 55 (25)
2-inch Body: 55 (25)
Type 98L
l/4-inch Body:6 (2.80\
1/2-inch Body. 13 (5.90)
S/4-inch Bod¡ 30 (13.6)
1-inch Body: 30 (13.6)

4. lnterpolate for ¡ntermedìate pressure ral¡ngs.
5. The pressure/teñìperature lìmits ¡n this bulletin and any applicable standard

limitation should not be exceeded.

98L

98H

1.
or metal tr¡ms

over setting.
to 450'F (232'2.

3. Or lluoroelastomer trims to 300"F
c)

300 (1 49)300 (1 4s)300 (149)

60 (1 6)60 (16)125 (52ì.

(66'C)
To 315'F

All Trims to
1so"F(3) (66"c)

STEEL WCB)
OR STAINLESS
STEEL BODY/
ALL ÎRIMS TO
lso"F(2) (66"c)

Table 2. Relief Pressure Ranges

1. All springs may be backed off
afe

2

18792327092
1Ê795327082
18795427082
1P78AA27082

Dark Gray
L¡ght Blue
Light Gray
Black

0.3 to 2.4
1.4 to 4.5
3.4 to 6.9
5.6 to 11.7

5to35
20 to 65
50to 100
80to170

"t-112 &2

1E398927022
18399027142
1 D3991 271 62
1L380127232

Yellow
Green
Red
Blue

1 .Q to 2.4
1.7 lo 5.2
4.8 to 9.7
9.0 to 13.8

15 to 35
25 lo 75
70 to 140

1 30 to 200

0.1 10 1.2
0.4 to 1.0
0.8 to 1.7
1 .4 to 2.6

2to17
6to14

12 lo 25
29 to 38

3/4&1

18395627022
1D745527142
1D395727192
1L38c027142

Yellow
Green
Red
Blue

1 .O lo 2.4
1.7 to 5.2
4.8 to 9.7
9.0 to .13.8

15 to 35
25 lo 75
701o140

130 to 200

0.1 to 1.2
0.4 to 1.0
0.8 to 1.7
1 .410 2.6

2to17
610 14

12 10 25
29 to 38

112

1E392527022
1E352627012
1F392727142
11346127142

Yellow
Green
Red
Blue

1 .O lo 2.4
1 .7 lo 5.2
4.8 to 9.7
9.0 to 13.8

15 to 35
25 lo 75
70 lo 140

1 30 to 200

0.1 to 1.2
0.41o 1.0
0.8 to 1.7
1 .4 to 2.6

21017
6 to 14

12to25
29 to 38

114

BarPsiBarPs¡
PART

NUMBER
coLoRl
CODE

98H RANGE98L RANGEBODY SIZE,
INCHES

rather than

to 0 psig (ba0. However, highest capacities and best
using these springs ¡n the¡r recommended ranges. Psi
used for ditferential rel¡ef constructions.



Types 98L and 98H

lnstallation
Unbox and inspect the valve. Remove pipe scale and other
foreign materialfrom the connecting pipeline. Apply a suit-
able pipe compound to the male threads. The relief valve
can be installed in any position as long as the flow is in the
direction indicated by the arrow cast on the body.

Maximum operating temperatures for the Type 98L and 98H
relief valves are as follows:

Elastomer diaphragm or seat: 150"F (66'C)

Metal diaphragm and seat: 406'F (208"C) with cast iron
body and spring case or 450'F (232 C) with steel or stain-
less steel body and spring case

Vents

lf the process fluid is hazardous, install re-
mote vent lines to carry fluid to a safe area.

I lf remote venting is necessary, an optional tapped vent in
the spring case is available. lnstall remote vent lines in the
spring case and outlet openings. The vent lines must have
the largest practical diameter and be as short as possible
with a minimum number of bends or elbows.

Overpressure

Overpressuring any portion of this equip-
ment may result in equipment damage,
leaks in the relief valve, or personal injury
due to bursting of pressure-containing
parts. The system should be inspected after
any overpressure condition.

Relief or back pressure ranges are from 2lo 200 psig (0.1 4
to 13.8 bar). The individual spring range of your relief valve
is stamped on the nameplate.

Maximum inlet pressures depend upon body materials and
temperatures. See table 1 for the maximum inlet pressure
of the valve. The valve should be inspected for damage af-
ter any overpressure condition.

SPNING

DIAP¡IRAGM

REGISTRATION

PLUG

Æ

cu3æ-a
a1 756 I

Figure 2. Type 98L Relief Valve Operational Schematic

Adjustment
Each unit is factory setforthe pressure specified on youror-
der. The allowable spring range is stamped on the name-
plate. lf a pressure setting beyond the indicated range is re-
quired, substitute the appropriate spring. Be sure to label
the valve to indicate the new pressure range.

Always use a pressure gauge to monitor pressure when
making adjustments.

Loosen the locknut (key 17). To increase the setting, turn
the adjusting screw (key 15) clockwise. Turn the adjusting
screw counterclockwise to decrease the setting. ïghten
the locknut.

Principle Of Operation
Relief or back pressure valves respond to changes in up-
stream pressure. Pressure changes register under the dia-
phragm (see figure 2) through a registration hole in the
valve body. When the pressure increases beyond the spring
setting, the diaphragm pressure overcomesthe spring com-
pression. This causes the valve plug to move away from the
orifice. The flow line through the valve is open and excess
pressure is vented. When upstream pressure drops backto
normal, the valve resumes its closed position.

HOLE

J

A wnnru¡ruc

Ãlwanrulruc



Types 98L and 98H FISIIER

A wanrulruc

Maintenance

To avoid personal injury and equipment
damage, isolatethe valve from all pressure.
Cautiously release pressure from the valve
before attempting disassembly.

Due to normal wear and damage that may occur from exter-
nal sources, relief valve parts such as the O-rings, gaskets,
diaphragm, orifice, and valve plug should be inspected peri-
odically and replaced as necessary. The frequency of in-
spection and replacement depends upon the severity of
service conditions or the requirements of state and federal
laws.

lnstructions are given below for disassembly of the Type
98L and 98H back pressure relief valves. These valves do
not have to be removed from the pipeline to inspect internal
parts. Suitable lubricants are indicated on the assembly
drawings. Apply the lubricants as the relief valve is being
reassembled. Referto figures 3 and 4 while servicing the re-
lief valve.

1. Relieve the spring tension by loosening the locknut (key
17) and turning the adjusting screw (key 15) counterclock-
wise. Remove the cap screws (key 16). Lift off the spring
case (key 2) , spring (key 1 1 ), and upper spring seat (key 9) .

2. Lift out the diaphragm unit which includes the pusher post
(key 6), lower spring seat (key 8), diaphragm head (key 25,
Type 98L), diaphragm (key 12), washer (key 7), and valve
plug (key a). (There will be two diaphragms if the diaphragm
material is metal or fluoroelastomer.)

3. Check the orifice (key 3). lf it needs replacing or repairing,
unscrew the valve plug guide (key 5) and then the orifice.
The valve plug can be removed by sliding it off of the pusher
post.

Note

lf damage to elastomer or melal seating surfaces is
severe, replace the orifice and valve plug O-ring with new
parts. However, by follow¡ng the lapp¡ng procedure
below, ¡t is possible to repair metal seating surfaces ¡f
they are only slightly worn or scratched.

4. Lapping procedure:

a. Place a small amount of 500 grit silicon carbidc or
aluminum oxide lapping compound on aflatsurface such as
a piece of heavy plate glass.

Table 3. Torque Specifications

b. Take the valve plug or orifice and move it in a figure
I motion on the lapping compound. Do not allowthe partto
tip or rock since this would round the corners.

c. Repeat step b for each paft, using an 800-grit or
1000-grit silicon carbide or aluminum oxide lapping com-
pound.

d. Wash away all traces of the lapping eompound. To
help prevent scratching the seating surfaces, a light coat of
oil may be applied before returning the valve plug and orifice
to the body. See table 3 for torque specifications.

5. Return the orifice and valve plug guide to the body

6. To replace the valve plug O-ring (key 22), remove the
screw (key 24) and O-ring retainer (key 21)from the plug.
Remove and replace the O-ring.

7. Separate the remainder of the diaphragm unit parts. Take
the locknut (key 26) off of the pusher post. Slide off the
washer (key 23), lower spring seat, diaphragm head ffype
98L), diaphragm, washer (key 7), and gasket (key 10).

8. Slip the plug onto the pusher post

Note

lf a metal d¡aphragm ¡s to be replaced by a elastomer dia-
phragm or a elastomer d¡aphragm by a metal diaphragm,
a new pusher post ¡s requ¡red. Each diaphragm material
requ¡res a different length pusher post.

9. Replace the diaphragm gasket (key 19) if necessary.

10. Slip gasket, washer, diaphragm, diaphragm head, lower
spring seat, and washer back onto the pusher post. Screw
on the locknut and return the unit to the body.

11 . Set the spring in the lower spring seat and place the up-
per spring seat on the spring.

12. Put the spring case over the spring and onto the body
ïghten the cap screws finger tight only.

4

8 -'12
29-35
33-42

140 - 170

4.5 - 5.0
10-13
24-30
40-50

114

112

sl4 -

-112

'I

1

Or¡fice
Ft-Lbs

Spring Case
Ft-Lbs

Body Size,
lnches



Types 98L and 98H

13. To ensure proper slack in the diaphragm, apply some
spring compression by turning the adjusting screw clock-
wise. Finish tightening the cap screws.

Parts Ordering
When corresponding with your Fisher sales office or sales
representative about this eguipment, be sure to include the
type number and other information stamped on the name-
plate.

When ordering replacement parts, reference the key num-
ber of each needed part and specify the eleven-character
part number as found in the following parts list.

5 Valve Plug Guide
416 stainless steel

1/4-inch body
1/2-inch bodies
3/4 and 1-inch bodies
1-112 and 2-inch bodies

316 stainless steel
114-inch body (NACE)
112-inch body (NACE)
3/4 and 1-inch bodies (NACE)
1-112 and 2-inch bodies (NACE)
Type 98H only

6 Pusher Post
7 Washer (elastomer diaphragm only)

416 sta¡nless steel trim
1/4-inch body
1/2-¡nch body
3/4 and 1-inch bodies

316 stainless steel trim
1/4-inch body, std
(NAcE)

1lz-inch body, std
(NAcE)

3/4 and 1-inch bodies, std
(NACE)

I Lower Spring Seat
1/4-inch body, aluminum
1 l2-inch body, aluminum
3/4 and 1-inch bodies, aluminum
1-112 and 2-inch bodies
Type 98H only, steel zinc plated

Key Descr¡ption

2 Spring Case (Continued)
Type 98L

Cast iron
1/4-inch body
1/2-¡nch body
3/4 and f -inch bodies

Sleel
1/4-inch body
1/2-inch body
3/4 and 1-inch bodies

3* Orifice
4* Valve Plug

'10*

Part Number

2E3913 19012
3J4963 19012
4E3979 19012

2J1279 22012
3L416'l 22012
485929 22012

See following table
See following table

1 L3458 351 32
1 L341 6 351 32
1 L3429 351 32
1 P7885 35 t 32

1L3458 35072
1 L34't 6 35072
1L3429 35072

1 P7885 35072
See following table

1L3447 36012
1 L3398 3601 2
1 L3428 3601 2

1L3447 36142
1L3447 XOO12
1 L3398 35072
1 L3398 40032
1L3428 36142
1L3428XOO22

1L3446 09012
1L3397 08012
1L3427 08012

1P7877 24152

't 87985 25062
1D6671 25072
1839A7 25072

1P7A76 24092

1L344A 04022
1L3411 04022
1L3434 04022

1P7AAO 04022
See following table
See following table

11A5494 X0A2

1C7822 06992
1K7561 06382
1K7561 35072

Parts List
Key Descr¡ption

Elastomer Trim
1/4-inch body
1 /2-inch body
3/4 and 1-inch body
1-112 and 2-inch body
Type 98H only

Metal Trim
1/4-inch body
1/2-inch body
3/4 and 1-inch body
1-112 and 2-inch body
Type 98H only

Body
Spring Case
Type 98H

Cast iron
1/4-inch body
1/2-inch-body
3/4 and 1[¡nch bodies
1-112 and 2-inch bodies

Steel
1/4-inch body
1/2-inch body
3/4 and 1-inch bodies
1-112 and 2-inch bodies

Part Number

R98H X000012
R98H X000022
R98H X000032

R98H X000072

R98H X000042
R98H X000052
R98H X000062

R98H X000082

See following table

283912 19012
2J4962 19012
3E3978 19012
4P7840 19012

2J1275 22012
2L4163 22012
384087 22012
3P7904 22012

Upper Spring Seat, steel pl
1/4-inch body
1/2-inch body
3/4 and f-inch bodies
1-112 and 2-inch bodies
Type 98H only

Gasket, composition
(2 req d for metal diaphragm)

1/4-inch body
1/2-inch body
3/4 and 1 -inch bod¡es
1-112 and 2-inch bodies (metal
diaphragm only) (2 req d)
Type 98H only

Relief Valve Spring
Diaphragm
Nameplate, aluminum

(not shown)
O-Ring, ïype 98H only

1-112 and 2-inch bodies,
elastomer seat only

Nitrile
Fluoroelastomer
Fluoroelastomer (NACE)

Note

ln th¡s parts list, parts marked NACE are ¡ntended for
corrosion-resistant serv¡ce as deta¡led in the Nat¡onal
Associalion of Corrosion Eng¡neers (NACE) .çtandard
MR0175-92.

Parts kit (included are keys 3, 4, 10, 12,
19,21,22 and 24). Also included for 98H
only is key 14.

I

1

2

11

12*
.13

5*Recommended spare part.

14*
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15

Descr¡pt¡on

Adiusting Screw, steel pl
1/4-inch body
Siandard

1/2-inch body
Standard
For handwheel

3/4 and 1 -inch bodies
Standard

1-112and 2-inch bodies
Standard, Type 98H only

Cap Screw steel pl

Type 981
1/4-inch body (10 reqd)
'1l2-inch body (10 req d)
3/4 and f -inch bodies (1 2 req d)

Type 98H
1/4-inch body (6 req d)
'1l2-inch body (8 req d)
3/4 and f -inch bodies (8 req d)
1-112 and 2-inch bodies (8 req d)

16

LOCTIIE a
NOTE:
PARTS NOl SHOWN 13, 18, & 20
p xeven.seez MAFK owNED By coitpouñn conp.
þ locrrre GRAoE ,,A" MARK owNED Ev LocflTE conp.

fi47024

N.s.o

N.s.o

Descr¡pt¡on

17 Jam Nut, steel zinc plated
1/4-inch body
1/2-inch body
3/4 and 1-inch bodies
'l-112 and 2-inch bodies
Type 98H only

18 Drive Screw (not shown)
Stainless steel (2 req d)

'19* Diaphragm Gasket, elastomer
Use ø302 stainless steel diaphragm
Type 98H

1/4-inch body
1/2-inch body
3/4 and f-inch bodies
'l-112 and 2-inch bodies

ïype 98L
1/4-inch body
1/2-inch body
3/4 and 1-inch bodies

FISIIER

Key

Figure 3. Type 98L Relief Valve Assembly Drawing

Part Number Key

--

Part Number

1A.352224122
143537 24122
143192 24122

143681 24112

143682 28982

1E3931 04022
1E3961 04022
1 E3993 04022
1P7879 04022

1 E3940 04022
1Ê3970 04022
183904 04022

1 E6399 28992

1 D9954 48702
1J4964 28982

143308 28982

146801 28992

144078 24052
143816 24052
143369 24052

143917 24052
1A.3526 24052
143418 24052
1 K5684 28982

6 *Recoilunended spare part.
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o
N's.G 2

5

-=

N.s.O

-@)

<ãLocrrrE.€

1 L3460 351 32
1 L3460 35072

1L3415 35232
1L341s 3s072

1L3430 35132
1 L3430 35072

1P7875 35132
1P7A75 35072

1 C8538 06992
1 c8538 x0052

1 D2888 06992
1N5301 06382

1C7A21 06992
1 N1 632 06382

.o LOCTITE

Pârt Number

1P7A74 03202
1P7874 063A2

1C2256 28982
1H6243 28992
144878 28992

1 13462 38992
113444 38992
1 13435 38992

1 P7886 38992

Key

21

22*

114, 112,3/4. AND 1-|NCH SIZES

t{oÎÉ
PARÍS NOT SHOWN 13, 18, & 20

DnEven-seez MARK owrEo By NEvER-sEEz coRp.
Ð uocr¡re cRAoE'a- äanK owNED By LocrlTE coRp.

Descript¡on

O-Ring Retainer (elastomer seat only)
1/4-inch body
416 stainless steel
316 stainless steel (NACE)

1/2-inch body
416 stainless sieel
316 stainless steel (NACE)

3/4 and 1-inch bod¡es
416 stainless steel
316 stainless steel (NACE)

1-112 and 2-inch bodies, Type 98H only
416 stainless steel
316 stainless steel (NACE)

O-Bing (elastomer seat only)
1/4-inch body
Nitrile
Fluoroelastomer

1/2-inch body
Nitrile
Fluoroelastomer

3/4 and 1-inch bodies
Nitrile
Fluoroelastomer

Figure 4. Type 98H Relief Valve Assembly Draw¡ng

Part Number Key

1-112 Al{0 2-tt{CH S|ZES

Descr¡ption

22 L-Ring, ïype 98H only
Elastomer seat only

1-112 and 2-inch bodies
Nitrile
Fluoroelastomer

23 Lockwasher, steel
1/4 and 1/2-inch bodies
3/4 and 1-inch bodies
1-112 and 2-inch bodies, Type 98H only

24 Machine Screw, stainless steel
E¡astomer seat only

1/4-inch body (NACE)
112-inch body (NACE)
3/4 and 1-inch bodies (NACE)
1-112and 2-inch bodies (NACE)
Type 98H only

7

r:l
i -_J

a
í._)
a--..

i1)

*Recommended spare part.
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Key

25

26

Description

Diaphragm Head
Type 9BL, steel zinc plåted

1/4-inch body
1/2-inch body
3/4 and 1 -inch bodies

Type 98H, stee¡
1-112 and 2-inch bodies (2 req d)
Standard
(NAcE)

Locknut, steel zinc plated
1/4 and 1/2-inch bodies
3/4 and f-inch bodies
1-112 and 2-inch bodies, Type 98H only

Part Number Key

1L3455 25072
1 L3396 25072
1L3421 25072

1P7882 25012
1P7AA2 35072

1L8723 24122
1L8722 24122
1P7887 24122

Description

28 llandwhccl, zinc
1/2-inch body only

29 Machine Screw, steel pl

1/2-inch body
With handwheel only

30 Lockwasher, steel
1/2-inch body
With handwheel only

5l NACE Tag, not shown
52 Tag Wire, not shown (NACE)

Part Number

1J4961 44012

148517 28982

143523 32992
1946034 X012
1U7581 XOO22

Key 1 Regulator Body, NPT

Key 1 Regulator Body, ANSI Class 150 & 300 Flanges

Key 1 Regulator Body, Socket Weld

30401 91 X01 22

2L31 83330922L3183220122L3420190122131 83X00422L1 373533092
3P786833092
3P786733092

2L373522012
3P7a6822012
3P786722012

2L342619012
3P78681 901 2
3P786719012

213735X0032
3P7868X0022
3P7867X0O42

1

1-112
2

1L372333092
2L3689s3092
2L31 8233092

1L372322012
21368922012
2L318222012

1 L346s1 901 2
2L339219012
2L341919012

'lL3723XOO22

213689X0032
2L3182XOO22

1 13721 33092
21368733092
2L373433092

1L372122012
2L36A722012
2L373422012

1 L34641 901 2
2L33951 901 2
2L342519012

1L3721X0O52
2L3687X0O22
2L3734XOO62

114
112

314

316 SSTSteelCast hon
NACE

316 SSTSteelCast lron
NACE

BODY SIZE,
INCHES

For Olher Than Sour Gas
Corrosion Resistance Applicat¡ons

For Other Than Sour Gas
Corrosion Res¡stance Applications

98LTYPE 98H

1V4541X002210Al0192XO221 044986X01 21 0401 92X01 22

1V4541XOO2221 80804X0022.1V4541X00 
t 221 80804X01 21-112

2V3641X00122U8047XOO122V3641X0022?UAO4AXOO222V3805XO0822U8048X00122V380sX001 2'I

2V4264XOO223/4

IVü7AXOOzz1 v51 78X001 2'l l,
300150300150150 300 150 300

BODY
SIZE,

INCHES
ANSI Class

Stainless SteelSteelStainless SteelSteel

TYPE 98L
BODY MATERIAL

TYPE 98H
BODY MATERIAL

30401 91 X032

3V4542XO0223V4542XOO121-112

2N4452XOO122N4452220122N41 44X001 22N414422012'I

2N4463X0012314

2L9673X001 22L9673X0O22112

Stainless SteelSteelStainless SteelSteel
BODY SIZE,

INCHES
TYPE 98L BODY MATERIALTYPE 98H BODY MATERIAL



Types 98L and 98H

Key 3 Orifice

Key 4* Valve Plug

Key 6 Pusher Post

1P7871350721P7871351321P7871350722P7870350722P787046172Type 98H only
1-1/2,2

1 L345935072
1L341735072
1L343135072

1 L345935 1 32
1L341735132
1 L3431 35 1 32

1 L345935072
1L341735072
1L343135072

.1 E391635072
't 839s035072
1 Ë398035072

1 E391 6461 72
1 E3950461 72
1 E3980461 72

114
1/2

z/a, 1

316 SST416 SST
NACE

3't6 ssT416 SST

BODY SIZE,
INCHES

For Other Than Sour Gas
Corrosion Res¡stance Applicat¡ons

METAL TO METAL SEAT

ELASTOMER SEAT

1P7A73350721P7873461721P7873350721P7872350721P787246172Type 98H only
1-112, 2

1L345135072
1L344335072
'1L343635072

'I L345135132
1 L3443351 32
1 L343635 1 32

1 13451 35072
1L344335072
1 1343635072

'1L345235072

1L344135162
1 Ls437351 62

1L345246172
'1L344146172

1L343746172

114
112

3/4, 1

316 SST416 SST
NACE

316 SST416 SST

BODY S|ZE,
INCHES

For Othêr Than Sour Gas
Corrosion Res¡stance Applications

METAL TO METAL SEAT

ELASTOMER SEAT

1P7844350721P7AA4351321P788435072'tP78A3350721 P7883351 32
Type 98H only

1-1/2,2

1 L345635072
1L344235072
1 L343835072

1 L3456351 32
1L344235132
1 L3438351 32

1 1345635072
1L344235072
1 1343835072

1L345735072
1L344535072
1 L343935072

1 L3457351 32
1 E3445351 32
1 L34393s1 32

1/4
112

314, 1

316 SST416 SST
NACE

316 SST416 SST

BODY S|ZE,
INCHES

For Other Than Sour Gas
Corrosion Resistance Applicat¡ons

METAL TO METAL SEAT

ELASTOMER SEAT

I*Recommended spare part.
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1Ê792327092
18795327082
1E795427082
1P788A270A2

Dark Gray
Light Blue
Light Gray
Black

0.3 to 2.4
1.4 to 4.5
3.41o 6.9
5.6 to 11 .7

5to35
20 to 65
50to 100
801o170

1-112 &2

18398927022
1Ê399027142
1D399127162
1L380127232

Yellow
Green
Red
Blue

1 .o to 2.4
1.7 lo 5.2
4.8 to 9.7
9.0 io 13-8

15 lo 35
25 to 75
70to140

130 to 200

0.1 to 1.2
0.4 to 1.0
0.8 to 1.7
1.4 to 2.6

210 17
6to 14

'12 to 25
20 to 38

3/4 &1

1Ê395627022
1D745527142
'1D395727192

1L380027142

Yellow
Green
Red
Blue

1 .O to 2.4
1.7 10 5.2
4.8 to 9.7
9.0 lo 13.8

15 to 35
25 to 75
70to140

1 30 to 200

0.1 10 1.2
0.4 to I.0
0.8 to I.7
1.4 to 2.6

2to17
6to14

12 lo 25
20 10 38

112

18392527022
't8392627012
18392727142
1L346127142

Yellow
Green
Red
Blue

1.0 to 2.4
1.7 1o 5.2
4.8 to 9.7
9.0 to 13.8

15 to 35
25 lo 75
70to140

1 30 to 200

0. I tÕ 1.2
0.4 to 1.0
0.8 to 1.7
1.4 to 2.6

21o17
610 14

12 10 25
20 to 38

114

PART
NUMBER

COLOR
CODEBarPsiBarPsi

BODY SIZE,
INCHES

98H RANGE98L RANGE

Key 11 Relief Valve Spring

Key 12* Diaphragm

While lh¡s information ¡s presented in good faith and believed to be accurate,
Fisher Controls does not guarantee salisfactory results from reliance upon such
informalion. Nothing contained herein is to be construed as a warranty or guar-

^. iñõI;^a f^^-fa:^^ tL^ ^^¿^-^^^^^u' tLçç, w^pt ç¿¿ t' tç pct 
'vt 

t t tat tçç, t 
' 
tct ut tat nauilly, 

'tu 'úÐÞ

*Fecommended spare part.

or any other matter with respect to the products, nor as a recommendat¡on to
use any product or process in conflict with any patent. F¡sher Controls reserves
lhe right, without nol¡ce, lo aller or improve the designs or specificat¡ons of the
pr uuuurò uËsut tuËu I t9t 9Í t.

1 L34503601 2
1 L33993601 2
1L343236012
1 P787836012

1L344902402
1L341202402
1 L3433X0032
11 41347X012

1L344902112
1L341202112
1L343302112
1P788102192

114
112

314,1
1-112, 2

98H

1 L34543601 2
1 L341 43601 2
1L342236012

1 L345302402
1L341302402
1L342302402

1L345302112
11341302112
1L342302112

114
1lt

314,1

98L

302 SST (2 req d)Fluoroelastomer (2 req d)Neoprene
BODY SIZE,

INCHES
TYPE

NUMBER

DIAPHRAGM MATERIAL

FISIIER
For information, contact Fisher Controls:
Marshalltown, lowa 50158 USA
Cernay 68700 France

Sao Paulo 05424 Brazil
Singapore 051 2

Printed

Fisher Controls
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NOTES: 1] NACE COMPLIANT

P,O, NUMBER:

MODEL NUMBER: 6900G2E12

MFR: ccs

152NACE- SOUR VAPOURSEAL POT - PSDHATM1006921 -43RISINGoPSH-130

ASSEMBLY

& UNIT #NOTESSERVICEPRESS

kPao

TEMP
c

SIGNAL

kPão

PROCESS

kPâ

COMPOUND

ADJ. RANGE

kPao

CONTACTS

OPEN ON

PROC- COND.

REVTAG NO.

OPERATIONSET POINT

SWITCH

8, ÌYPE MERCURY

OIHER

SINGLE

SPST

OTHER

SNAP X

9, QUANTITY:

10. FORM:

X DUAL

SPDT X DPDT

l'1. RATING: 5 AMPS 30 VDC

DC OTHER l1A@250VAC60Hz

12. LOAD: INDUCTIVE

13. ENCLOSURE:

NON-INDUCTIVE

C,S,AAPPROVED - CLASS ,1 ÞIV.1 GRP C&D

NON-EXP EXPLOSION PROOF

14. CONDUIT CONNECTION: MFR STD

OTHER

3/4'NPTM

GENERAL

1, TYPE:

2, SETTING:

PRESS

COMP.

SET IN FIELD

X VACUUM

DIFF. PRESS.

FACTORY SET X

INTERNAL X

3. DEAD BAND: FIXED 0.75psi

EXTÊRNAL

ADJ.

DAILY

MIN.

ELEMENT

SS BOURDON4. TYPE: DIAPHRAGM

OTHER

5. MATERIAL: BRONZE

OTHER

BELLOWS

ss x ALLoY sT. _

6. CONNECTION: MFR STD OIHER SIZE

BACK

FLUSH

BOTTOM 1/4"FNPT

7. MOUNTING: LOCAL X SURFACE

CUSTOMÉR

PLANT

SERVICE

APACHE CANADA LIMITEÞ

1478HP HAMBURG COMPRESSOR PACKAGE

PRESSURE SWITCHES APPRCHK'DBY

REQ.

DATÉFOR PURCHASE01t27tooTK0

JOB # 99420RFVISIÔNDATFBYNa)

FtLE 14.11.PSPEC NO

PRESSURE SWTCHESPROPAK SYSTEMS LTD

POSTAI RAG#' AIRDRIF AIBFRTA CANADA T¿R2C3

SHEET 1 OF 1

ISA FORM 20.42A MPS.XLT
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INSTALLATION .A*TÐ TPERATION MAI\UAL
þr

CUSTOM CONTROL ^SEN^SOÀ^S INC.
DUAL-SNAP PR^E,S,SURE SWITCH

SERIES ó900GZE{€-7042
Pressu¡e: I to 2500 psi

Sold and Seryiced by TELEMATIC CONTROLS INC.

OPERATING A;TD ORDERING DATA:
FREELEADS

pRESSIIRE S\ryITCIIES l/2'STAINLESS STEEL PRESSURE
PORT & DIAPHRAGM

CUSTOMER SPECIFICS
PROPAK SYSTEMS LIMITED.
Purchase Order No.: 57965-285
Telematic Work Order No.: 920787
Model Tag No. Calibration

Standard F'eatures:
* U.L./CSA - SeeNote
* Explosion proof:

Div. 1,2
r NEMA: 4,7,9 &,13
* Weatherproof
Ambient Temp. Range
- 30.to 160. F
- 34.to 71" C

EXTERNALLY
ADJUSTABLE

IilIDE RANGE
DIAPHRAGM

Shþing Wt. Approx.
28 oz. (794 grams)

NOTE:
Div. I explosion proof and hermetically sealed electical assembly Part No. 461058, listed by both Underuniærs
Laborarories Inc., @le No. E32961) and CSA Testing Laboratories (File No. n92D for hazardous locations,
Class I, Groups A,B,C and D; Class II, groups E,F, and G

I

,,

U

(

180520 - 2320700 - 2500450030006900G2F,22-7042
75225 -92s300 - 1000300020006900G2820-7042
30t5 - 3454s - 375200015006900GZEI8-7042
l26- t18l8 - r50200f1t 5006900G7.F.16-7M2

ß,1- Áqo-757{O{o0ßq¡oGzF.1L10^) 3l65S
Viton

2t- l81-),O7to50069(tOG,7.F.l2:tO4),

\\¡etted
Perts

Approx.
Dead-
band nsi

Set-Point
hoof (fes$

Press- osi
lvfa:c Sys.
Press- nsi

Ivfodel
Number

oo

6900 GZE-?0{2
PRESSURESWTCI{

c¡

qdûffi&Er

530 DC0.5l25DC
Itl25AC-50l60IIz¿il250A:C-50l60llz

AMPERES
Res.

VOLTSAMPERES
Res.

VOLTS

ELE CTRICAL CIIARACTERISTICS :
of Switch Element
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3G

5.7

1.75 t{AX

.87 HEX

Red

Brown

Blue

Assembly Drawing

18" EREE LEADS

ELEC. CONN. I/¿.I4 NPT

HERMETICALLY SEALED ELEC.

IT AMP SPDT SWITCHING ELEMENT
STAINLESS STEEL

WEATI{DRPROOF EI.ICLOSI'RE
DISCSPRTNG 'DUALSNAP

Oa.Of Operrrion

ADruSTTBLE HELTCALSPRINC
locks in compressed or elongated position

(for seþoint adjustment)

NOTCHED WIIEEL for precise wide-
rangc adjustmont using rnall

scrçw drivcrblado

.2TO DTA MOI'NTTNG I¡OLES

DIAPHRAGM AND O.RING
preszure scal

STAINLESS STEEL
PRESSURE POR T/2.I4 NPT

P

N./C

N,/tl

c

Il,-
t+

Schematic & Code

CAUTIONS FOR INSTALLÄTIONA¡ID USE OF CCS DUAL-SNAP
PRESSURE, TEMPERÄTUREO AND FLO\il SENSORS:
SAFETY: The pressure, temperature and flow switches shown in the catalog are electromechanical devices and therefore
are not suitable for use as safety devices. Installations should conform to Canadian Electrical Codes (CEC).
MEDIA: System media must be compatible with the specified wetted materials. Oxygen media cannot be utilized without
special cleaning and packaging provided by tho factory.
OPERATING CONDITIONS: The elechical load, anrbient temperature ranges and proofpr€xrsure specified must not
be exceeded. Surge pressurization should not exceed 200,000 psi per second to diaphragn switch models and I
psi per second to piston switch models. In installations that will be subject to severe shocþ vibrafion or other host
environmental conditions, contact the factory to determine suitability.
ADJUSTMENT: Field adjustable units should be set no closerthan t/, turn from either end of theiradjustment nnge.
CSA/UL/BASEEFA: Field or modifications of " listed" units voidthe ofthe ormodifiedunit.



.t APPLICATIOI\T \ND TE CHNICAL INFORMATION

PRESSURE SWITCH

APPROXIIIATE PRESSURE SEI{SINO
PERFORIIAII CE CHARACTERI STICS

t0

0 r0 20 t0 {0 t0 !0 t0 t0 ¡0 t00
PRDSST'RE RANGE

0 - r00%

Surge and Ripples
The Disc spdng design us€d in DUALSNAP switches makes
themrelatively impervious to surges orpump ripples that may be
expect€d in conventional hydraulic systems.

This resistance to sharp pressure cbanges in the media ha^s been
the prime reason for many customers chenging to DUAL-SNAP
pres$¡rÊ switches after experiencing false shutdor¡m and faih¡re
with other competitive design principles such as flat metal
diaphragms, bourdon tubes and bellows t¡pe. This makes
DUALSNAP switches particularty suitable for nrgged a¡rplicæ
tions on offthe road machinery heavy presses and systems using
pulsating piston pumps.

Pressure Switch Application Conditions
.A,mbient Tem¡rcrature: the pressure s,vitch shouldbe insAlleC
whereverpossible inalocationthat has the most col¡stant ambient
temperatu¡e available.

Ste¡m Service: Forsteam orotherhightemperature applications
the pressure switch should be mounted with the pressure connec,
tion up and with three or fou circular loops, or pigtails, in the
pressure lines. The ve¡tical mounting allows condensate to
accumulate inthe dead endedpressureline andtobe cooled inthe
pigøil which acts as a temperature buffer between the sensing
element and the steam.

Corrosive Fluids
', Occasionally liquids or geses are encormtered that ate not com-

patible withthe "wettedparts" as shown inthe catalogue. When
this occurs it is common practice to use a chemical seal as an
interface between the corrosive fluid and the pressure switch.

Telematic Conhols can a¡range to drop ship switches to any
manufacturer ofchemical seals that the customer may E)€ci$, or
can supply them if asked (Note: The customer can thenplace a
purchase order with appropriaæ instructions directþ with his
sourc€ ofsupply so that the supplier can then coordinate the
customer's wishes with the chemical seal thæ will bc assembled,
filled, calibraled and tested to ñt the needs outlined.)

Typical and readily available CI{EMICAL SEALS

Ihreaded Type

Flange Type

Thread ed-Cleanout Type

Pressure Switch fnshllation
Ttepressure switches canbe mounted in anyposition. llthen the
elechical conduit is connected, it is recommended thât the
conduit line (ifit is over 6 feet in length) be clamped ñrmly close
to the switch to keep thermal expansion from causing it to place
¿ high slress load onto tbe housing of the pressure switch. If
moish¡re in thc conduit line is a potential problem, it is recom-
mended that apotting Y connection be placed between the switch
and the conduit. This will eliminate drainage from the elecrical
conduit into the pressure switch housing.

Line mounting is possible and recommended for any of our
nCompactn pressure switches. Installationmustnot impose loads
on connections.

Seismic Shock ¡nd Vibration
Due to thein¡nique designprinciple, DUALSNAP pressure and
tempomture swiæhes will meet all the conventional seis¡r¡ic
shock and vibration qpecifications now being applied to many
projects zuch as power plants for ecological protection. These
specifi cations bytheir severity elimin¿te the use ofmercury fi lled
switching elements and many vibration criti.¿¡ sç¡sing elements
found in most competitive desigos.
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TëIematic Gontrols,tr"'

GENERAL PRECAT'TIONS

I. ALWAYS TREAT THE PRESSIJRE SWITCH AS A SENSITIVE INSTRT'MENT.

2. DO NOT APPLY PRESSURE ABOVE PROOF PRESSI.JRE.

3. DO NOT INSERT A SCREWDRI\¡ER OR OTTTER PTIYSICAL OBJECT INTO THE PRESSURE PORT IN AT{
ATTEMPT TO ACTUATE THE S\ryITCH, DAMAGE TO THE DIAPHRAGMS MAY RESI,'LT.

INSTALLATION

l. Apply a light film of antiseize compound/thread sealant to pipe threads and inst¿ll the unit into its intended location

$ 2. Connect the unit electrically in accordance with wiring diagram/instn¡ctions. e,
3. After installation check the switch operation by raising and lowering the pressure. Ensure the prossure is increased or

decreased sufficientþ to overcome the switch deadband. Set the actr¡ation point, if not preset, in accordance with the
setting procedure.

PRESST'RE SETTING

l. Connect the unit to a variable pressure source.

2. Connect the Electrical Assembly to test lamps or other continuþ tester to observe switch action.

3. INCREASING PRESSURE ADJUSTMENT : Increase the pressure to the determined set point. The normally closed
(N/C) contacts should open (red.rbrown løds) and the normally open (N/O) contacts should close (blue/brown leads).
Tirn the ADruSTMENT WHEEL in acco¡dance with the cover instn¡ctions, forthe desired actuationpoint.
NOTE ** It is necessary to lower the pressure by the amount of the deadband to deactuate the switch once actuated. The
listed deadband is approximate only and may vary in excess of !50o/o.

4. DECREASING PRESSURE ADJUSTMENT: Similar to 3 above except the set point pressure is approached
decreæingly. N/C contacts are closed at or below seþoint and N/O contacts are open. As in 3 the pressure must be
increæed by the amount of the deadband to reset the pressure switch.



1 GLOSSARY OFTERMS
AND DEFINITIONS

ACCURACY(REPEATABILITY) - Accuracy is the moci-
mum operational set point deviation of a single sensor (a
pressure, temperah¡re, or flow switch) under one given set of
environmental and operational conditions.
ACUATION AND DEACUATION POINT - The acr¡atircn
point (sometimes called the set po¡nt) is the o<act point at which
tlre electrical circr¡it controlled by the switching elenrent is
opened (or closed) on increasing pressure ortemperature. The
deacû¡ation point ¡s tJre oppositg or the point at which the
electr¡cal c¡rcr¡it is closed (or opened) on decreasing pressure or
temperaü¡re.
ADTUSTABLE RANGE - The total range within whid¡ the
actuation point (set point) of a sensor may be adjusted.
AMBIENT TEMPERATURE RANGE - The maximum and
minimum teriperature úrat will surround the sensor during use
and/or test.
CANADIAN ELECTRICAL CODES (CEC) - a votuntary
code for adoption and enforcement b), regulatorT authorities.
CR¡TICAL SET POINT - The critical set point is the set po¡nt
of the unit which is held to the closest tolerance. lt can be eitj.¡er
the actuation (increasing) or deactuarion (decreasing) poinr
CSA (Canadlan Standards Assoclation) - A non-profit
voluntary association engaged in sandards development and
certifìcation act¡vites" A CSA certifìed electrical product con-

i forms to applicable reguirements of the Canadian Etectrical
Coda Representat¡ve protot)rpes are tested prior to certifica-
tbn and CSA mainains a production surveillance protrarn to
ensu rê continuing per{ormance.
D EAD BAND (D|FFERENTIAL, ACTUATTON VALUE)
- the difference between the actuation point and tlre deactuatl¡¡n
point of a sensor. For instance, if a pressure switch reaches its
actuet¡on point and closes the snep act¡on switch at 100 psi, it is
¡n an actuated condition. lf the pressure then drops and the
switch deactuates (returns ro its normal condition) at 90 psi, it
is said to have a dead band of l0 psi.
DOUBLE POLE DOUBLE THROW(DPDÐ SW¡TCH-
ING ELEMENT - A DPDT switching element has six elect¡"ical
terminals. ln simple terms, it is two SPD switches operat¡nt at the
same settints. This type of switch can handle two independent
circuits without using a relay.
FIELD ADJUSTMENT - A pressure switch desþ that pro-
vides for adjustment of set po¡nts in tlre fìeld.
FIRE RESISTANT - A pressure sensor that is desþed with
a high melting point barrier (steel) ttrat will prevenr full flow of
sensed lhmmable fluid from feeding an o<temally caused fìre.
HERI,IETIC SEAL - A metlrod of sealing the etectrical switch-
ing element in a sensor so tJrat it is unaffected by all ambient
o<ternal corrosive and o<plosive teses. Sealing must be âcGG,rt-
plished by solderlng brazing welding and ghss to metal fusir¡n.
LIMP DIAPHRAGM . An ehstomer or plastic diaphragm
which is used in a pressure sensor. This type of diaphragm
conforms to the shape of the sensing pressure'plat" *d'h"ti.ro
rigid structure itself. CCS uses poþimide or v¡tory'dacron limp
diaphragms.

NORIIALLY CLOSED SW¡TC|{ING ELEMENT - ls one
in which terminals arewired so that cr¡rrent can flowthrough the
switching element unt¡l dte plunger pin is actuated to open the
circr¡it
NORMALLY OPEN SIrYITCI{¡NG ELEMENT - ls one in
whidr the terminals are wired so that no cutrent can flow
through the switching element unt¡l the plunger pln is acarated to
close úre circr¡it
POLYII{IDE . A po}ymeric film possessing a unl¡ue combina-
tion of physical and medranical properties which include long life,
el<cellent deformetbn/set resisance, high resistance to ternpera-
ture ercremes, good tensile strength, and outsanding resistance
to organic compounds. Polyimide is not recommended for water
serryice above l40pF (6æC)
PRESSURE, ABSOLUTE - The difierence between zero
pressure (a perfectnaorum) and some k¡rcwn pressure. lt may
be arrived at by adding barometric pressure to gauge pressure-
PRESSURE, AMBIENT - The pressure (usualþ but nor
necessarily atmospheric) surrounding tlre pressure sensor.
PRESSURE, ATMOSPHERIC - The actual weight per unir
area of t{re earth's atmosphere at a given locale and altitude-
Atrnospheric pressure at sea levelis approximateþ 14.7 psior 30
inches of mercury or 408 inches of water.
PRESSURE, PROOF - Proof pressure (normally I l/2 times
system pressure) is the ma:<imum pressure which may be applied
to eny pressure sensor without causing permanent damage
PRESSURE, SYSTEI'I - The nominal pressure level that a
system will operate at including wor* load.
PRESSURE SENSING ELEMENT . That portion of the
pressure switclr thet is in contact witlr and moves as a result of
a change in pressure of the fluid. The most common t)'pe of
pressure sensing elements are diaphragms, accordion bellowq
bourdon tubes and pistons.
PRESSURE SW|TCH - A sensor that upon the increase or
decrease of a pressure oryacuum, opens or closes one or more
electrical switching elements at a prederermined set poin¿
RESPONSE TIME OR Tlì-lE CONSTANT - The amount of
time (in seconds) in which the sensor operares after being
subiected to e step tempera$re increase where the difference
between the intitial soak tempertaure and actuat¡on temperaatre
equals ó3% of the step temperature. The response time is
o<pressed for a desþated flow (feet per second), medh and
system pressure (PSIG).
SE lsl'l lC SHOCK AND VIBRATIO N - Low frequen% h6h
amplinrde waves produced as a resuh of earth movmen¿ CCS
pre¡sure sensors are generalþ unaffected by seivnic shock and
vibration.
STNGLE POLE DOUBLE TI{ROW(SPDÐ SWTTCH-
ING ELEMENT - A SPDT swhching elernent h¡¡s one normalþ
open, one normalþ closed and one cotnmon terminal. Three
terminals mean that the sritch ca¡r be wired with the circuit
eitlrer normally open (Nl/O) or normally closed (N/C).
WETTED PARTS - Materials in a sensor that are directly
o<posed to the media

Ç
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NOTÉS:

AREA. UNIT #

1. NACE MR-1075 LEVEL,l MATERIAL REQUIRED,

P. O. NUMBER

45

46

47

48

49

50
1-1t2 F 2-112 JOS 55 J't-1D F 2 JOS 45 .l2H3JOS35J ,/AMODEL NO,

CROSBYCROSBYCROSBYMANUFACTURER
FFHORIFICE DESIGNATIÔN

--21 98.064 mm2198.064 mm2506.45 --2SELECTED AREA
mm2142.s3 /À mm218e.88 lÀ --2485.ee l\ mm2CALCULATED AREA

29

30

3't

34

35

36

38

39

40

41

42

43

¿¿

F

L

U

I

D

D

T

.28t149'C.24n49"C-2An49"CDESIGN TEMPERATURE
e2.53 ¿\e2.s3 lÀs2.53 l\BAROMETER PRESSURE KPã

OPERATINGVISCOSIry lcPì
1.287 l¡\1.2a7 Á\1.287 l\RATIO OF SPECIFIC HEATS

LATENT HEAT OF VAPORIZATION

o.s2e Á\0.es7 l\0.s74 l\COMPRESSIBILITY FACTÔR
0.e7s l\0.e75 l\0.e7s ¿\OVERPRESSURE FACTOR
101010% ALLOWABLE OVERPRESSURE

kPâlôìkPrlôlkPaloìTOTAL
kP^ld\kPalolkPâlô)VARIABI tr
kPâlolkPâlÕlkPâlôìBACK PRESS.: CONSTANT

e6 A"ce6 Á\.cr00 /\.c107 .4\ " c107 ./J\ " cREL. TEMPOPFR TFMÞ
11377 kPâlôl83561À kPârôì8720 kPalol3412 kPâlôì2683 AkPãlo)SET PRESSOPER. PRESS.

17 sía l\17.9s8 Á\17.s5s Á\OPER. SP. GR.MOL WEIGHT
I1.80 MMSCFD á\II.8O MMSCFD Á\REQUIRED CAPACITY
VAPORVAPORVAPORFLUID SIATE
NATURAL GASNATURAL GASNATURAL GASFLUID

B

A

S

24

25

26

27

WETTED AREA ñ2
FULL FLOWFULL FLOWFULL FLOWBASIS

ASME SECTION VIIIASME SECTION VIIIASME SECTION VII¡CODE

ora
P19
fzo
121
Qzz
Nus

TEST GAG

LEVER:PLAIN/PACKFD
SCREWEDSCREWEDSCREWEDCAP: SCRÊWED/ BOLTED

M

T

E

R

I

L

11

't2

14

'15

tÞ

17

BELLOWS

ALLOY STEELALLOY STEELALLOY STEELSPRING

316 SS316 SS316 SSGUIDES AND RINGS

RESILIENT SEAT SEAL
316 SS316 .SS316 SSSEAT AND DISC

WCBWCBWCBBODY AND BONNET
RFRT.IRFRFRFRFTYPË OF FACING

U

o
N

I
9

10

300#900#150#600#150#300#FLANGE RATING OR SCREWED

48 mmbu mm4A89 mm60 mmOUTLETSIZE: INLET

BOLTEDBOLTEDBOLTEDBONNET TYPE

G

E

N

E

R

L

1

4

6

7
CONVENTIONALCONVENTIONAICONVENTIONALCONV. BELLOW. PILOT OP

SAFETYSAFETYSAFETYSAFETY OR RELIEF
FULLFULLFULLFULL NOZZLE/SEMI NOZZLE

K-203K-202K-2004LINE NO. / VESSËL NO.

3RD STAGE CYLINDER2ND STAGE CYLINDER1ST STAGE CYLINDERSERVICE
PSV-203PSV-202PSV-200TAG NO.

REVISE ÏO ACTUAL OPERATING INFO.1 0/3.1/00GWW3

CUSTOMER

PLANT

SERVICE

APACHE CANADA LIMITED
.1478HP HAMBURG COMPRESSOR PACKAGE

PRESSURE SAFETY VALVES APPR.CHKD5l23tO0PlÌ2

olto4tooDP1

12t21¡99PC0

99420DATFBYNO

PRESSURE RELIEF VALVES

NO 't.P

PROPAK SYSTEMS LTD

PÔSTAI RÂfì #2, AIRDRIE, ALBERTA, CANADA T4B 2C3

tsA FoRM SM20.53 MPSV.XLI
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Crosbyun Styles JOS, JBS and JLT Pressure Relief Valves
for Gas, Vapor and Liquid Senvice

Features and Benefits
Full Compliance with ASME Code Requirernents
Crosby Styles JOS, JBS and JLT valves are manufactured in accordance with ASME Boiler
and Pressure Vessel Code, Section Vlll.

National Board Certified Capacities
Relieving capacities are certified by the National Board of Boiler and Pressure Vessel
lnspectors. Certification includes air, steam and water.

Positive Operating Characteristics
Crosby Styles JOS, JBS and JLT pressure relief valves have been designed with single nozzle ring
control which allows the user to adjust the valve to the process system.

Excellent Seat Tightness
Precision lapped flat metal-to-metal or soft seats provide reliable seat tightness for a broad
variety of applications.

Easy lnterchangeability, Flexibility and Versatility
Fully interchangeable from conventionalto bellows to liquid trim constructions, from metal
to soft seats, and from closed to open bonnets with minimum parts changes.

Maximum Corrosion Resistance
Nozzle, disc insert and most internal parts are 316 stainless steel. All 316 stainless steel,
Monel*, Hastelloy ** and NACE optional constructions are available.

Reduced lnstallation Costs
Crosby Styles JLT-JOS and JLT-JBS provide high efficiency al l0% overpressure permitting
selection of smaller valves and associated piping.

Econornical to Maintain
Stable, chatter-free valve operation prolongs valve life and reduces frequency of
seat maintenance.

Reduced Down Time
Crosby pressure relief valves are fully backed by a worldwide rnanufacturing and sales
organization, including spare parts inventories and repaír services.

'Monol b a reg¡sterod tred6maù ol the lnlematlonal N¡ckel Compsny, lnc.
"Haslelloy ls a rsglstered trâdômark ol Haynss lntornal¡onal, lnc,

@

Features and Benefits
I ntrod uètion/Description
Style Variations Descriptions
Style Designation Chart
O-Ring Soft Seats
Valve Materials of eonstruetion
Caps and Lifting Levers
Specifications
Capacity Tables (U.S.c.S.)

Table of Contents2 ¿quivatents and Gonversion Factors
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Grosby* Styles JOS, JBS and JLT Fressure Relief Valves
cover process plant overpressure protection applications

and complernent our other extensive lines
to satisfy your diversified requirements

Style JOS and JBS
Style JLT-JOS and JLT-JBS

INTROÐI.JCTION
Crosby Styles JOS/JBS/JLT and JOS'H pressure relief valves
are backed by ovèr 120 years of pioneering research and

- development. Designed to provide high quality standardized
ß overpressure protection to the process and powerindustries,
fr '- the J'OS/JBSdLT unified line of pressure relief valves provides

overpressure protection for air, gas, steam, vapor and liquid
applications.

Standard sizes areluD 2'to 8"T210" with inlet flange
rat¡ngs of ANSI Cl 150, 300, 600, 900, 1500 and 2500.

Standard outlet flanges are ANSI Cl 150 or Cl 300 depending
on valve sizeand rating. Optionalmaterials of construction are
available forspecial applications such as cryogenic service or
conditions involving corrosive fluids. ln addition, mater¡als are
available conforming to NACE MRO175.

Cocles and Slandards
JOS/JBS/JLT and JOS-H full nozzle top guided pressure
relief valves are manufactured in accordance with requirements
of ASME Gode, Section Vl I I and capacities are certif ied by the
NationalBoard of Boiler and Pressure Vessel lnspectors.

Theyalso cornplywiththe recommended standards of the U.S.

Coast Guard (U.S.C.G.) and conform to API Standards 526
and 527.

Style JOS-H
(With Open Bonnet)

Sizing
For information pertaining to sizing and selection, refer to the
CROSBY-SIZE Computer Sizing Program and the Crosby
Pressure Relief Valve Engineering Handbook.

Seat Design
Styles JOS/JBS/JLT pressure relief valves are available with
flat metal-to-metal seats or sott seats for optirnum tightness and
rninimal maintenance. Details on O-ring materials and pressure/

ternperature limitations are on page 9. AllO-rings are standard
commercial sizes.

Caps/LiftinE Lever Top Constructions
Both Type J screwed cap and Type L bolted cap are otfered with

or without test rods. Also available are Type C regular lifting
lever,Type D packed lifting leverandType E packed lifting lever
with test rod. See pages 12 and 13.

Optional Stearn Jackets
For applications where the valve must remain hot to prevent

servicefluid from solidifying, optional steam jackets are available.
Contact the factory.
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lnlet 1500 2500cl ,30O,5O'

D (0.110 sq.in.) loT2 (27.872 sq.in.)*Orlfices:
D (71 sq.mrn) to 1 sq.mm)*

Sizes: 1u D 2u to 8" T2 10"*

*Larger are ava on application. for lower set pressures.

See Catalog No. 307 for details. Please referto warranty and warnings on page os. æ 3
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)

Spindle construction
on smaller valves

thru K orifice

All internal parts shown in color are
stainless steel as standard.

Balljoints above and below guide as-
sure a tight seal and proper alignment,
prevent valve seat damage dueto seat
rotation during setpressure adjustmenl

Balanced bellows protects Style
JBS valve and environment
against effects of corrosive and
toxic fluids; assures lop perfor-
mance under conditions of
superimposed and built-up vari-
able back pressure in the dis-
charge line.

4 Ñ Pþase refer to Warranty and Wamings on page 60.
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I-l
D-N Orifice
Gonstructlon

P-T Orlfice
Construction

6,-,

Standard Style JOS
Standard Trim with metaþto-metal seat

Rugged construction/high performance
Exceptionally rugged, standardized construction is provided
in a design that can be easily converted from conventional to
balanced bellows type.The disc holder is centered and aligned
in a hard, corrosion-resistant, stainless steel guide fordurability
and high performance. The two-piece disc holder/disc insert
construction provides thermal balancing assuring maximum
seat tightness. Stainless steel internal parts allow standard
Style JOS/JBSiJLT valves to be used "off-the-shelf" for rnost
process overpressure protection applications.

Single nozzle ring control perrnits shop or field adjustment to
ensure relieving at full capacity flow within allowable 107o

overpressure at all possible ring positions.

Corrosion res¡stant rnaterials
To accommodate severe conditions or corrosive f luid, Crosby
Styles JOS/JBS/JLT pressure relief valves are available in a
number of special material cornbinations such as Monel,
Hastelloy and stainless steel. For pressure relief valves
meetingthe material requirementsof NACE Standard MR01 75
for sour gas service, see pages 60 and 61.

Selection of corrosion resistant materials requires complete
knowledge of the process fluid. The special materials detailed
in this catalog cover the majority of requirements. Where
specific applications require materials of construction not
shown in this catalog, consult Crosby or your local Crosby
sales representative.

Optional Style JLT Liquid Trim wlth
metaþto-metal seat (Standard)

HiEh coefficient of discharEe
Crosby Style JLT pressure relief valves for liquid service offer
a significant increase in capacity at 10% overpressure. This
high capacity, in rnany cases, results in economic use of a
smaller valve with an associated reduction in piping costs.

Stable operation
Crosby's srnooth, stable operation over a wide range of
systern conditions significantly reduces noise and vibration.
This results in lower rnaintenance and repair costs.

Cornmercial metal-to-metal seat tightness
Styles JOS/JBS/JLT valves are engineered to provide the
tightest possible shutoff in a metal-to-metalseat. The finely
lapped and therrnally balanced two-piece disc assembly is
protected by balljoints above and below the guide and at the
spring washers. These balljoints prevent rotational damage
to the f ree floating d isc insert du ring set pressure adjustments,
and assure proper alignrnent, performance and easy-to'
maintain seat tightness. Refer to pages 4 and 62.

Exceptional soft seat t¡ghtness
For exceptionaltightness, Grosby otfers an O-ring sott seat
design capable of handling pressures to 1480 psig (102 barg).
Standard O-ring rnaterials include Viton*, Buna N, EPR, TFE,
silicone rubber and Kalrez**. Temperature and pressure
lirnits of each material are shown on page 9. Other soft seat
materials may be available on application. Consult Crosby.

Extreme temperature serv¡ce
Forapplications involving unusually high and lowtemperatures,
Crosby offers five different combinations of valve materials
which incorporate the recomrnendations of American
'Petroleum lnstitute Standard 526 or an upgrade thereof.
Materials of construction are available for temperatures
ranging from -450F to +1000F (-268C to +538C). See pages
10 and 1 1. For applications above +1 000F (+53eC) contact
Crosby.

* Reg. U.S.Pat.Office for Du Pont's fluoroelastomer.
** Reg.U.S.Pat.Office for Du Pont's perfluoroelaslomer parts.

Please referto warranty and warnings on page 63. l@ 5



Style Variatior"ss

Style JOS

Crosby Conventional Style JOS
Crosby Style JOS ¡s the basic conventional pressure
relief valve most frequently used in process
applications. This valve has a closed bonnet that
contains the process fluid within the valve preventing
any release to the atmosphere. Style JOS closed
bonnet valves may be specified with a screwed or
bolted cap, or with a regular or packed lifting lever.
The bonnetventisalways plugged. Forsteam seryice,
the JOS valve rnay also be supplied with an open
bonnet and a regular litting lever (Style JOS-H).

Conventional pressu re rel ief valves are installed when
the discharge is either lnto a short tailplpe that vents
directly to the atmosphere or when the discharge is
into a low pressure exhaust system designed to
contain the fluid.

Style JBS

Crosby Balanced Bellows Style JBS
Crosby StyleJBS incorporates a balanced bellows to
provide satisfactory valve performance when the
developed back pressure becomes excessive. The
balanced bellows design will assure that valve
characteristics such as lift and relieving capacity,
opening and closing pressure, and stability are not
unduly influenced by static pressure in the discharge
manifold.

Balanced pressure relief valves must be installed
when the built up backpressure intheexhaustsystem
is allowed to exceed 10% of the valve set pressure.
Style JBS valves must also be installed when the
back pressure is superimposed and variable. A more
detailed explanation on back pressure is available in
the Crosby Engineering Handbook.

The bonnet is vented to monitor bellows integrity.

Aside from balancing, the bellows in Style JBS may
be used to isolatc the spring and guiding surfaees in
the valve frorn corrosive and dirty fluids and shield the
spring from high temperature service.

,¡f::',.w
)

-

6 ÊlEzþ Please refer to Waranty and Warnings on page 63.
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Style JUI-JOS

Crosby Style JOS-H
Sgle JOS-H with open bonnet and Type C
regular lifting lever is available forASME Code
Section Vlll steam applications, Only the bon-
net need be changed to convert a Style JOS
Type C to Style JOS-H. With the open bonnet
feature, carbon steel spring material can be
used to +650F (+3a3C).

Crosby Liquid Service Valves
Styles JLT-JOS and JLT-JBS
Crosby Style JLT pressure relief valve for
liquid service has been designedwith a unique
patented internal trim that provides stable
non-chattering valve performance on incom-
pressible fluid applications. This superior
high performance valve for liquid seryice has
increased capacity aú A% ove rpressure that
often permits the use of a srnaller valve with
an associated reduction in piping costs. The
blowdown is adjustable and an O-ring soft
seat design is also available when excep-
tional seat tightness is required.

Crosby Style JLT valves have been capacity
certified on water at 10"/o overpressure and
meet all the requirements of ASME Code
Section Vlll.

Style JOS-H

Style JLT-JBS

:.

Please refer to Warranty and Warnings on page os. '1@ 7
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lnlet x

Orifice x Style

JOS, JBS anC .JLT Style ÐesËgnatiorus

1nD2'
thru

8- T2 10"
(5)

JOS-Conventional
JBS- With bellows
JLT-JOS-Conventional

with liquid trimtt)
JLT-JBS-Bellows with

l¡qu¡d trim(t)
JBS-BP-Bellows with

back pressure
balancing piston

JLT-JBS-BP - Bellows
with liquid trim and
back pressure
balancing Pisto¡(t)

JOS-H - Gonvenlional
JOS with open
bonnet for ASME
Code Section Vlll
stearn service to
+650F(+343Ç){z)

1 - Cl 150 Flange
2 - Cl30O Flange
3 - Cl30O Flange
4.- Cl60O Flange
5 - Cl 900 Flange
6 - Cl 1500 Flange
7 - Cl25O0 Flange

'Except uÏu and "T2"
orifice is Cl 300
flange

(3)

2 - -45OF to -76F
(-268C to -60C)

4 - -75F lo -21F
(-59C to -30C)

5.- -20F to +450F
(-29C to +232C)

6 - +451 F to +800F
(+233C to +427C)

7 - +801 F to +1000F
(+428C to +538C)

"Except for Style JoS-H
with open bonnet,
carbon steel spring may
be used to
+650F(+343C) Special lop constructions

are also available such as
TypeF-AirOperated

Ufting Device

When ordering soft seats,
specify material.

@
)

Notes:
(1 ) Style designations'JLT-JOS,"JLT-JBS,' or

ILT-JBS-BP" signify Styles JOS, JBS orJBS-BP
with liquid trim for liquid service.

(2) Upper ternperature limil is +650F (+343G) for
Slyle JOS-H open bonnet valve for ASME Code
Section Vlll steam service.

(3) See pages 14-43 for appropriate maximum set
pressures and temp€ratures.

(4) See pages 10-13 for cornplete listings of materials
of conslruction.

(5) Larger sizes are available. Ask forCatalog No. 307.
(6) ASME Code Section Vlll rules require lhat pressure

relief valves for water serv¡ce over +140F (+60G),
steam and air shall have a lifting device.

ê,
['

Material Variations
(4) (Tvpe)

None
S
s4-

M

Ml-

M4-

M5-

- Standard Matedals
Ail 316 St.St.
Ail 316 Sr.Sr.
except body, bonnet,
cap and spring
All Monel with Monel
or lnconel spring
Monel nozzle and
disc inserl
All Monel except
body, bonnet, cap,
spring and washers
All Monel except
spring and washers
All Hastelloy C

Hastelloy C nozzle
and disc insert
All Hastelloy C except
body, bonnet, cap,
spring and washers
All Hastelloy C except
spring and washers

H
H1

H4-

H5-

Type J -

Type K -

Type G-

Type D-

Type E-

Type L-
Type M-

(Standard)
screwed cap
Screwed cap
with test rod
Regular lifting
leved6)
Packed lifting
leve16)
Packed lifting
lever with
test rod(6)

Bolted cap
Bolted cap
wilh test rod

Opt¡onal Caps for
tlelght Resrlcted

Appllcatlons

Type A-
Type B-

Type G-
Type H-

Screwed cap
Screwed cap
with test rod
Bolted cap
Bolted cap
w¡th test rod

Available Options:
O-ring soft seats
Flange facings such as ring type joint
Sour gas service materials and cert¡f¡cations
Special Cl 300 outlets (where not standard)
Special Tellon (FEP) bellows coating
Special spring coatings or plating
Block bodies
Bonnet and cap inside Painting

or plastic coating
Bug screens
Special mateilals not cataloged

Flanges to international standards
Special flanges
Stellited nozzle and disc ¡nsert
Special casting or machined

surface tests
Special cleaning
Special painting or coatings
Special Testing
Stearn iacketed bodies
Supplementary loading

How to Order
Examples:
(1) To specify a G orifice (0,509 sq.¡n.) (325 sq.mm) Slyle JOS conventional valve

with standard materials for liquid service at 700 psig (48.2 barg) and at +700F
(+371C) with a packed lifting lever, the following designation applies:

1-112 G 2-112 JLT-JOS-46 - D

(2) To specify an M odfice (3.60 sq.in.X2323 sq.mm) Style JBS bellows valve with
back pressure balancing piston, Monel nozzle and disc inserl, and Kalrez O-ring

sofl seats for gas servicê at 2OO psig (13.7 barg) and +400F (+204C) with
screwed cap and test rod, the following designation applies:

4M6 JBS-BP-2S-MI - K with Kalrez

(3) To specify a K orifice (1.838 sq.in.X1186 sq.mm) Style JOS conventional valve
w¡lh 

^nân 
honneJ and standard materlals for ASME Code Section Vlll sleamr¡¡rr¡ vFe¡t

servlce at 600 psig (41.3 barg) and +600F (+316C) with a regular lifting lever,
the following designation applies:

3K4 JOS-H-As-C

I i.-.a9 Please refer to Warranty and Warnings on page 63.



O-R¡ng Soft Seat Materials and FressurelTernpenature Limits

ø-.

EPR = Ethylene Propylene Rubber
Note: Other soft seat materials are available on request,

For O-ring seats below -150F Gl 01 C) consult Crosby.
For steam serv¡ce, metal-to-metal seats are recommended; consult Crosby if soft seats are required.

JLT O-Ring
Soft Seat

102
102
102
102
102
102
102
68.9
75.8
68.9
68.9
41.3
20.6
20.6
20.6

1480
1480
1480
1480
1480
1480
1480
1000
1100
1000
1000
600
300
300
300

D
E
F
G
H
J
K
L
M
N
P
o
R
ï
f2

baroosro

ORIFICE
MAXIMUM SET

PRESSURE

MAXIMUMSET
PRESSURE LIMIÎS

JOS/JBS O-Ring
Soft Seat
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JOS/J BS/J l-T Valve Materi als

Materials - Body/BonneUSprin g Materials per API Standard 526tsr

(

I
I

Cap Gasket+25
Carbon St.Carbon St; ' .,,TVOerJ Ç¿p ':',., : 316 St.St.'i316'St.St.,r., Carbon St;

sr.st.

Seàl& Wire" r'.
'i ' ì':l ':

Seal Clio

' ! 22:',
, rf.. ,, r... ':,1
:---:--:-i:i...:

sr. st.st. st,st.sr.

,.¡.'¡,. ¡1.'Lead,$:,,:" . ,''. :'. :r 
'.St.St;," : '

sr.sr.

Guide Gasket+21

Pipe Pluq (Bonnet)17 SteelSleel 316 St.St.316 St.St.Steel
;r , .;t$:. .¡: .,. .¡,.;..r: $lggl .1,,;r,,r¡:.'..,rrt:,..,¡:,SfgglI:'. t,' :.,.., :. '.:..31ôSLSI,..:.

'" "' 
316'st'st''''r'

416St.St.Adjusting Bolt 416 St.St.416 Sr.Sr.416 Sr.St. 316 St.St.
,;.":' 14':-t, . , : ..i: . 

r,iì 
$t6g1..,:, ,;. .,:-' " iSleel.:' .:.' :304:Si.Sta; iilrli:.,,,: 304jSt'St,.';,::ì..,, . . $lggl .' ;,'

13 Allov st_(4)Bonnet Stud 304 St.St.Allov St. é)Allov St. (a) 304 sr.st.

SteelSteelSteel

Spindle Cotter Pins9A Stainless SteelStainless SteelStainless Steel Stainless SteelStainless Steel

:.o : ..416 Sl.St. lzr ". 416 St.St¡. {z) ,,.,'Spindle ; , 316 St;St. ': r
,' ' 416,St.St;.,,:ztlg:$1.$t. (z) ,..

GuideI st.st. o)st.st. rrlst.st. (t)st.st. (1) st.st. o)

+6C 316 St.St.316 St.St.O-Rinq Retainer 316 Sr.Sr.316 St.St.316 Sr.St.
Retainêr Screw(sl :+68 316 St.St, '::' r 316 St.St; ' '' ', ;316St.St. ": 316,St;St. ", 'r::gt6:St.Sl:.
Disc lnsert+6, +64 316 st.St.(6)316 St.St. (6) 316 Sr.Sr.316 St.St.316 St.St. (6)

+5
,.r,fE=
ilaSB:.,.ì:
+.'sct, :

3161Sr.Sr. 316L St.St.
-r,3GT S[SF:

q161Sr,S! ,

316L St.St. l :'

3161Sr.St.St6LDisc Holder
:,SetScrew ,i: " 'iì ',, :416St.St,,':,,:r:.: ,:.41,6 St St, :: :,,: 316 St.St.416 St.St.
Nozzle Bing 316 St.St.316 St.St,316 St,Sr. 316 St.St.316 Sr.Sr.
Nozzle ., ,31.5 5¡'5¡' ' ' : ' $i$,,$1,$f.'::

Body1 Chrome Moly Sleel
SA-217 Gr. WC6

Carbon Steel
SA-216 Gr. WCB

Carbon Sleel
SA-216 Gr. WCB

316 Sr. Sr.

sA-351 Gr. CFSM
316 Sr.Sr,

SA-351 Gr. CFSM

Parl NameRef.
No.

JOS/JBS ( )7
+801 F lo +1000F
(+428C to +538C)

JOS/JBS ( )6
+451F to +800F

(+233C to +427C)

JOS/JBS ( )s
-20Fto +450F

G29Cto+232G)

JOSIJBS ( )2
'450F to -76F

(-268C to -00c)

JOS/JBS ( )4
-75Fto -21F

C59C to -30C)

,.: ì,

l¡ot : lhl. vsnl
musl remaln
opon on JBS
construcl¡on

only)

Style JLT
O-Ring Soft Seat

Cotter p¡ns used in L
Style JOS orifice and above only

Style JBS
(w¡th bellows)

-/

10 .ry Pleasa referto Waffanty and Warnings on page 63.
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316Carbon
sr.st.st.st.st.sr.st.st. 23sr.st.st.st.sr.sr.

Monel 7

Monel416 Sr. St.316316 15Hast. CHast. C416 St.St.

31631 1

MonelMonelStainlessStainless 9A
Monel

HastelloyMonelMonel

Monel6 St.Sr.3f 6 Sr.St. Hast. CHast. C

MonelMonelMonel316 St.St. (61316 st.st.(6) Hast. CHast. CHast. CHast. CMonel

1 Monel

'316
,:2

Carbon Steel

sA-216
Gr. WCB

316 St.Sr.

sA-351

Gr.CFSM

Carbon Steel

sA-216
Gr. WCB

ì:.:, ..

a: i.'I 1:. l

:1,,.': .. ::

!::'i --_. : :.

.I2MW

Hast. C

sA-494
Gr.

Hast. C
sA-494

Gr. CW-l2MW

Carbon St.

sA-216
Gr. WCB

Carbon St.

sA-z16
Gr. WCB

Monel

ASTM A 494
Gr. M35-1(1r)Gr. M35-1(rl)

Monel
A 494

Carbon

SA¿16
GT.WCB

316

¡ Subassembly
+ Fìecommended spare parts

' Organic fiber non-asbestos
(1) Conosion resistant stainless steel ASTM A 297 Gr. HE
(2) 17-4PH Spindle Point on D and E orifice Style JBS ( )5, ô and 7 valves only.
(3) Conosion resistant coating.
(4) ASME SA 193 Gr. 87
(5) Crosby may upgrade to an alternat¡ve material.
(6) 17-4PH sta¡nless steel for steam service above 450 psig (31.03 barg).
(7) See page 9lor O-ring soft seat materials and pressure/temperature limits.
(8) Crosby may upgrade to lnconel X750.
(9) For temperatures above +450F (+232C), Crosby will supply either alloy steel nickel plated or lnconel X750 springs.

(10) Temperature limit for 316 stainless steelspring is +450F (+232C).
(11) Permitted by ASME Code Case 1750-10
(12) Top flange on D and E orifice bellows is 316 stainless steel.
Note: Cotter pins used to lock spindle into disc holder are in L orifice and above only.

Please referto warranty and Warnings on page æ. .@ 11



DOG SHAFT

PACKING GLAND

LEVER NUT

SLEEVE
LEVER NUÏ
LOCKWASHER

CAP
PACKING
NUT

LEVER
PACKING

PACKING GLANDCAP

SPINDLE

SEAL & WIRE

CAP GASKET CAP PLUG TEST FOD

Screwed Cap
TypeA I TypeJ

| (standard)

CAP Packed Lifting Lever
Type D

(Top View of Packing Gland
constructlon used for

special materials)

PLUG CAP OR
CAP TOP

SPINDLE

Cap and Test Rod
- Screwed Gap
- Packed Lifting Lever
- Bolted Cap
- Screwed Cap (Standard)
- Bolted Gap (Standard)

LEVER NUT LEVER
CAP Type B

Type E
Type H
Type K
Type M

LOCKWASHER
CAP DOG SHAFT

BEARING

GASKET

DOG
SHAFT

SPINDLE

CAP STUD

CAP STUD
NUT

SEAL &
WIRE

DOG

VALVE

Bolted Gap
TypeG I TypeL

| (standard)
Packed Lifting Lever

Type D
Top View

CAP
CAP TOP

SPINDLE NUT

PIN

FOFKED
LEVEF

COTTER
TOPPIN

SPINDLE
NUT

COTTER DOG

CAP STUD

DOG
SHAFT

CAP
STUD
NUT

ADJUSTING
BOLT

ADJ. BOLT
NUICAP SET SCREW

LEVER

CAP GASKET
&

Regular Lifiing Lever
'r.,6^ 

^.ylJEv Packed Lifting Lever
Type D

Caps and Lifting Levers

@
)

I

-l

12 SgEJl Please refer to Warranty and Warnings on page 63.
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Styles JOS/JBS/JLT pressure relief valves are regularly furnished
with closed bonnet and screwed cap over the adjusting bolt. The
following types of top construct¡on are available except where
otherwise indícated.

Screwed Gap (Type J Standard) - Where no lifting lever is
required.

Bolted Cap (Type L) - Where no lifting lever is required. Available
on special order.

LIFTING LEVERS:

Regular flype C) - for steam and air service where the valve cap
is not required to be tight on the discharge side and where
conditions are such that periodic testing is desirable. Regular litting
levers may be furnished with a supplementary gagging device on
specialorder.

Packed (Type D) - For services where tightness on the discharge
side is necêssary and where conditions are such lhat periodic
testing is desirable. Also recommended for hot water services.

TEST RODS:
Types K, E or M - Valves with screwed caps, packed lifting levers or
bolted capscan be fittedto accommodate testrods which will hold the
valve closed when the equipment on which they are installed is
hydrostatically tested.

Type J screwed cap changes to Type K w¡th test rod.

Type D packed lifting lever changes lo Type E with test rod.

Type L bolted cap changes to Type M with test rod.

HEIGHT RESTRICTED APPLICATIONS:
Forapplications where there are height restrictions, captypssA,B,G
and H are available.

(

Caps and Lift¡ng Leve¡' frflaterlals

Tspecial material valves ( X )M1 and ( X )H1 use caps and lifting gear of standard materials.
*Organic Fiber Non-Asbestos
Note 1: Packing gland construction is standard for special materialvalves.

GasketsÆæ
97,47

ÇaD Pluq (K.E,M)28 416 St.St.316 St.St.3't6 Sr.St.416 Sr.St.416 Sr.Sr. Hastellov C416 St.St.Monel
4ltt st.sÎ.I est Hod {K.E.Mì 416 tit.st.416 St.Sr. 4t6 sjÎ.St.416 Sr.Sr.416 St.St.

Packinq56 TeflonTeflonNote 1Note 1 TeflonTeflonTeflonTeflon

Note 1Note 1Packing
Gland Nut

59 MonelSteel316 St.St.316 Sr.Sr. MonelSteel

5ð 316 St.St.Note 1Note 1Packing
Gland Sleeve

416 ttt.!il.Monel416 St,St.316 Sr.St. Monel
Packino Gland57 316 Sr.St.316 Sr.St.316 St.St.Note 1Note 1 MonelMonelMonel

Dog Shaft
Bearino O-Rino

45 Note INote 1Note 1VitonViton Note 1Note 1Note 1

416 Sr.St.Dog Shaft
Bearino

46 Note 1Note 1Note 1416 St.St. Note INote 1Note 1

416 St,St.416 Sr.St.Doo Shaft MonelMonel316 St.St. Hastellov C
3E 316 St.St.steelsteelDoo Hastellov GMonel316 St.St.316 St.St. Monel

sp¡ndle Nut30 316 St.St.316 Sr.Sr.316 St.St.SteelSteel Hastelloy GMonelMonel

Lever Nut
Loclnrasher

50 steelst.st.st.st.SteelSteel st.st.Steelst.sr.

316 Sr.St.SteelSteelNut49 st.st.316 St.Sr.316 St.St. 316 Sr.St.316 St.Sr.
Steel Steelsr.st.sr.sr-Steel st.sr.Steel.qt,st-

SteelPin(Lever,
Forked Leverì

33 316 St.St.Steelsr.sr.sr.sr.Steel sr.st.Steel

32,
35

316 Sr.St.Malleable lronMalleable lronLever(C),
Forkerl Lever lCì

316 St.St.Malleable lron316 Sr.Sr. 316 St.St.Malleable lron
4R

304 St.St.
31Â Sr Sr

304 Sr.St.
31A sr SrStaalSteel

Gap Stucl Nut
I avcr lD & Eì 3't A sr srSteel

l'lastellov Ç
316 Sr Sr.Steal

Steel
304 Sr.St.Allov SteelCap Stud Alloy Steel304 St.St.:Allov Steel llastellov I

31 st.st.st.st.sr.st.sl.sr.]ao Set Screw(C Hastellov Cst.st.st-st.sr.sr.
:l'tfi siÎ sÎ-sleelCED TOOID.EI SteelMonelstêel HESTEIIOV G

Çap (u) MalleaÞle lron3't6 Sr.Sr.316 St.St.Malleable lronMalleable lron L{as¡ellov uMalleabþ lronMonel

Carbon
Steel

Cap(J,K,D,
E.L and M)

24 Carbon
Steel

316 St.St.316 St.Sr.316 St.Sr- Hastelloy CCarbon
Steel

Monel

Please r€fertoWarrantyand Warnings on page oS. .@ tg



Specifications - Grosby Styles JOS, JBS, JLT and JOS-H

Sizes and Pressure/Ternperature Limits
(See also Set Pressure Chart Opposite)

Low Set Pressure Limits:
JOS = 10 psig (0.68 barg)
JBS = 25 pslg (1.72 barg)
JLT'JOS = 15 psig (1.03 barg)
JLT-JBS = 25 psig (1.72 barg)

)

*Upper temperalure limit of JOS-H-15, 25, 35 and 45 valves is +650F (+3a3C).

lOutlet pressure for temperatures above +100F (+38C) should not exceed the ANSI flange ratíng.
Valves set below 15 psig (1.03 barg) cannot be stamped with the ASME Code Symbol. Only metal seated valves may be set below 15 psig.

Dimensions and Weights D Orifice

TYPE J (SCREWED CAP)
TYPE C (FEGULAR LIFTING LEVER}

(also JOS-H)
TYPE D (PACKED LIFTING LEVER)
TYPE L (BOLTED CAP)

I
VALVE
HÊIGHI

275
275
720

1440

150
150
150
150

150
300
300
600

1D2
1D2
1D2
1Ð2

12
22
32
42

JOS-
JBS.
JLT-

15.8
15.8
15.8
15.8

18.9
18.9
18.9
18.9

18.9
18.9
49.6
99.2

230
230
230
230

275
275
275
275

275
275
720

1440

150
150
150
150

1s0
300
300
600

1D2
'tD2
1D2
1Ð2

14
24
34
44

JOS.
JBS.
JLT-

15.8
15.8
15.8
15.8

18.9
18.9
18.9
18.9

18.9
18.9
49.6
99.2

230
230
230
230

275
275
275
275

670
1 115
1 860

1525
2540
4230300

300
300900

1 500
2500

11lzD2
11/zD2

11/2D21lz

57
67
77

JOS-
JBS-
JLT-

41.3
41.3
41.3

41.3
41.3
51.0

46.1
76.8

128

105
175
291

600
600
600

600
600
740

230
230

285
285

225
445

510
1015

150
150

300
600

1D2
1D2

37
47

JOS.
JBS-
JLT-

JOS-H-

15.8
15.819.6

19.615.5
30.6

35.1
69.9

56
bo
/E

85.1
142
236

127
212
354

600
ô00
600

600
600
740

1235
2060
3430

1845
3080
5135

300
300
300

900
1500
2500

11/¿D2
11lzÐ2

11/zD21lz

JOS.
JE ò-
JLT-

41.3
41.3
41.3

41.3
41.3
51.0

150
150
't 50
150

150
300
300
600

1D2
1D2
1D2
1Ð2

16
26
36
46

JOS.
JBS.
JLT.

JOS-H-

19.6
19.6
19.6
't9.656.8

28.2
19.6
5.5112.7

19.6
42.4
85.1

230
230
230
230

285
285
285
285

80
285
410
825

185
285
615

1235

15.8
15.8
15.8
15.8

11/¿D2
11/zDZ

11/2D21/z

55
65
75

JOS.
JBS-
JLÏ.

127
212
354

153
255
4't3

600
600
600

600
600
740

1845
3080
5135

222A
3705
6000

300
300
300

900
1500
2500

4't.3
41.3
41.3

41.3
41.3
5'1.0

15
25
35
45

JOS.
JBS-
JLÏ-

.Jos-H-

12.7
19.6
42.4
85.1

19.6
19.6
51.0

102

230
230
230
230

285
285
285
285

185
285
615

1235

285
285
74Q

148C

150
150
150
150

150
300
300
600

1D2
'tD2
1D2
1D2

15.8
15.8
15.8
15.8

19.6
19.6
19.6
19.6

21-1t2
tE r^\
luau,1o99,

2121-314

19oÉ,

2-1t2
(w,

6-112

I r90,
5-112

[ ¡åv,
75,76,77 75

lÈ,

5-112
(140)

4-1t8
(10s)

55,56,57,65,66,67
JOS-
JBS.
JLT.

o5
(2e)

20-1t4
(514)

19-314
(502)

20-112
(521)(st ¡

2

19-3/4
(s02)

1.9/'t6
(40)

4-1t2
(114)

4-118
(105)

42,44,45,46,47 36
(r6)

19-112
(4e5)

19
(483)

4-1t2
(114)

4-118
(10s)

32,34,35,36,37 36
(16)

19-112
(4e5)

19
(,183)

19-3/4
(502)

1-9/16
{40)

19-3/4
(502)

1-9/16
(40)

4-1t2
(114)

4-118
(105)

T2,'t4,15,16,
22,24,25,26JOS-

JBS-
JLT-
JOS-H-

36
(16)

19-1t2
(4e5)

19
(483)

14 .W Please refer to Warranty and Warnings on page 63.



Pressure-Temperature Limit Chart - To ANSI Cl 600

q,'

1000

900

800

7üt

600

500

400

300

200

100
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-100
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ILo
I

l¡¡
GÞ
EE
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E
u¡

u¡

=

10 20 30

200 400

SET PRESSURE - barg
40 so 60

600 800 1000

SET PRESSURE - psig

70 80 90 100

1200 1¿tfl)

5000

o

o
o
I

l¡¡
E
=k
G
u¡È
=u¡

¡¡l

z

500

400

300

200

100

F
I
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Ê
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Þ
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Pressure-Temperature Limit Chart - ANSI Cl 900, C¡ 1500, Cl 2500

SET PRESSURE - barg
100 200 300 400

1000

900

800

700

600

500

40()

300

200

100

o
2(xþ S{)OO ¿IOOO

SET PRESSURE - psig

6000

!1

o
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Specifications - Crosby Styles JOS, JBS'

E Orifice, ,: , ' ì

,0,196 sq. in. "' Sizes and Pressure/Temperature Limits
(126 sq. mm) (See also Set Pressure Chart Opposite)
Effective Area

JLT and JOS-H
Low Set Pressure Limits:
JOS = I psig (0.55 barg)
JBS = 25 psig (1.72 barg)
JLT-JOS = 15 Psig (1.03 barg)
JLT-JBS = 25 psig (1.72 barg)

E Orifice

G@

*Upper temperature limit of JOS-H-15, 25, 35 and 45 valves is +650F (+343C). _. -.

tóiifát preåsur" for temperatures above +100F (+38C) shouldnot exceed the ANSI flange rating'

Valves set below ts ps¡g (1 .os barg) cannot be stampe'd w¡tr ine Rsn¡g code symbol. only metal seated valves rnay be set below 15 psig.

Dimensions and Weights

VALVE
HÉIGHl

TYPE J (SCFEWED CAP)
TYPE C (HEGULAR LIFTING LEVER)

(also JOS-H)
TYPE D (PACKED LIFTING LEVER)
TYPE L (BOLTED CAP)

12
22
32
42

JOS-
JBS-
JLT.

275
275
720

1440

150
150
150
150

150
300
300
600

182
182
1F2
1F2

18.9
'18,9

49.6
99.2

230
230
230
230

275
275
275
275

5.8
5.8
5.8
5.81

1

1

118.9
18.9
18.S
18.9

14
24
34
44

JOS-
JBS-
JLT.

275
275
720

1440

50
50
50
501

1

1

1150
300
300
600

E2
Q
F¿
É2

230
230
230
230

275
275
275
275

18.9
18.9
49.6
s9.2

15.8
15.8
15.8
15.8

18.9
18.9
18.9
18.9

57
ô7
77

JOS-
JBS.
JLT.

300
300
300

900
1 500
2500

11/zE2
11/zEZ

11lzE21/z

600
600
600

600
600
740

670
't115
1860

1 525
2540
4230

41.3
41.3
41.3

41.3
41 .3
51.0

46.1
76.8

128

105
17s
291

JOS-
JBS-
JLT.

JOS-H-

50
50

1

1

300
600É21

E2137
47

230
230

285
285

225
445

510
1015 19.6

19.615.5
30.6

35.1
69.9 15.8

15.8

56
66
76

JOS-
JBS-
JLT.

300
300
300

900
1 500
2500

11/zEZ
11/zÊ2

1'lzE2'lz

1235
2060
343û

1845
3080
5i 35

600
600
OUU

600
600
I .+lt

85.
142
¿.to

1127
212
óc4

41.3
41.3

41.3
41.3
J¡.U

16
26
36
46

JOS.
JBS-
JLT.

rôe-H-

150
150
150
150

150
300
300
600

E2
E2
F2
E2

80
285
410
825

185
285
615

1235

230
230
230
230

285
285
285
285

12.7
19.6
42.4
85.1

15.8
15.8
15.8
15.8

19.6
19.6
19.6
19.6

5.51
19.6
28.2
56.8

11/zE2
11lzE2

11lzE21/z

55
65
75

JOS-
JBS-
JLT-

300
300
300

900
1 500
2500

1845
3080
51 35

2220
3705
6000

600
600
600

600
600
740

127
212
354

153
2s5
413

41.3
41.3
41.3

41.3
41.3
51.0

15
25
35
45

JOS-
JBS-
JLT.-JOS-H.

150
150
150
150

150
300
300
600

1E2
1É2
1F.2
182

185
285
615

1235

285
285
740

1480

230
230
230
230

285
285
285
285

12.7
19.6
42.4
85.1

19.6
19.6
51.0

102

15.8
15.8
15.8
15,8

19.6
19.6
19.6
19.6

,r.!5iF;
'Þ,ihi
' :?-1f

ìJdS.
i'ì., ,:

i*ì¡27¡jii-l
'.t_.1

{5IIF
i.'iùi.,.
.1?6f,

'J0Sr'
I, tr,:.:

75,76,77 6-112
(i65)

5-112
(i40) [9eù,

2121-3/4
to¡J¿,

2:v2
(o,r,

7521-112

55,56,57,65,66,67
JOS.
JBS.
JLT.

5-112
(140)

4-1/8
(105)

19 3/4
(502)

20-1/2
(521)(s1)

2 65
(2e)

20-114
(s14)

4-118
(105)

42,44,45,46,47 1 -9/1 6
(40)

4-112
(1 14)

i9
(483)

19-3/4
(502)

36
(16)

19-112
(4es)

32,34,35,36,37 4-112
(1 14)

4-118
(105)

19-314
(502)

1 -9/1 6
lA^\

1S-1i2
(4es)

19
(483)

36
(16)

JOS-
JBS.
JLT.
JOS.H-

12,14,15,16,
22,24,25,26

4-112
(1 14)

4-1t8
(105)

't9
(483)

19-314
(502)

1-9i16
(40)

36
(16)

19-112
(4es)

16 ã-- please refer to Warranty and Warnings on page 63.
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Pressure-Temperature Limit Chart - To ANSI Cl 600

SET PRESSURE - barg

1000

900

800

700

600

500

400

300

200

100

0

-100

-200

€00

-400
-450

10 20 30 4(} 60

o 200 400 600 800 tooo 1200 1400

SET PRESSURE - psig

Pressure-Temperature Limit Chart - ANSI Cl 900, Cl 1500, Cl 2500
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Specifications - Crosby Styles JOS, JBS, JLT and JOS-H

Sizes and PressureÆernperature Lirnits
(See also Set Pressure Ghart Opposite)

Low Set Pressure Limits:
JOS = 5 psíg (0.34 barg)
JBS = 10 psig (0.58 barg)
JLT-JOS = 15 psig (1.03 barg)
JLT-JBS = 25 psig (1.72 barg)

¡1..:"..w

*Upper temperalure limit of JOS'H-15, 25, 35 and 45 valves is +650F (+343C). : --. --

tOuitet preésure fortemperatures above +100F (+38G) shoy!{tgt exceed the ANSI flange rating.

üaves sà bebw 1s psig (t.oa oarg¡ cannot be sþmped wÍth ihe ASME Code Symbol. only metal seated valves may be set below 15 psig.

Dimensions and Weights F Orifice

VåLVE
HEIGI{T

TYPE J (SCREWED CAP)
TYPE C (FEGULAR LIFTING LEVEF)

(also JOS-H)
¡ rE?¡rr^ I EtrÉÉ\I Irg u \r^v^tu Llr I rlr9 LçYLn,

TYPE L (BOLTED CAP)

!¿F2
!zF2
IzF2
!zF2

12
2
æ
42JLT.

JOS.
JBS-

275
275
720

l4Æ

150
150
150
150

150
300
300
600

18.9
18.9
49.6
99.2

230
230
230
230

275
275
275
275

'r8.9
r8.9
18.9
18.9

15.8
15.8
1s.8
15.8

150
300
300
600

11lzF2
11lzFZ
1!zFZ
ltlzFâ

14
24
34
44

JOS.
JBS-
JLT.

275
275
720

1440

150
150
150
150

18.9
18.9
49.6
99.2

230
230
230
230

275
27s
275
275

5.8
5.8
5.8
5.81

1

1

118.9
18.9
18.9
18.9

57
67nJLT-

JOS-
JBS-

300
300
300

900
1500
2500

11lzF2tlz
1tlzF?ll¿
114¿FZl¿

500
500
500

7&
740
740

670
11 15
1860

1525
2540
4230 .051

.05'l

.05146.1
76.8

128

105
175
æ1

u.4
34.4
u.4

37
47

JOS-
JBS.
JLf.

JOS.H.

150
150

300
600

11lzF2
1tlzFZ

285
285

225
445

51
011

0
5

15.5
30.6

35.1
69.9

230
230

15.8
15.819.6

19.6

300
300
300

900
1500
2500

111¿FZl¿
ltlzF2tlz
11lzF21lz

56
bb
76

JOS-
JBS-
JLT.

1235
2060
3430

1 845
3080
5000

127
212g4

500
500
500

740
740
740

u.4
34.4
9.4

51.0
51.0
51.0

85.1
't42
236

150
3@
300
600

1lzF2
1lzF2
1lzF?
1lzF?

1

1

1

1

16
¿o

'Jtt
46

JOS.
JBS-
JLT-

JOS.H.

80
285
410
825

185
285
615

1 235

50
50
50
501

1

1

1 230
230
230
230

285
285
285
285

15.8
15.8
15.8
15.8

19.6
19.6
19.6
19.656.8

28.2

't9.6
5.512.7

19.6
42.4
85.1

JOS.
JBS-
JLT-

300
300
300

900
1500
2500

1

1
'l

tlzF?l¿
1l¿F2tlz
llzF?tl¿

55
65
75

1 845
3080
5000

2220
3705
5000

153
255
u4

500
500
500

740
740
740

9.4
u.4
34.4

51.0
51.0
51.0

127
212
344

JOS-
JBS.
JLf.

'Jos-H-

150
300
300
600

1tlzF2
11lzF2
11lzFZ
11lzF2

15
25
35
45

185
285
615

1235

28s
285
740
4801

150
150
150
150

19.6
19.6
51.0

102

230
230
230
230

285
285
285
285

5.8
5,8
5.8
5.81

I
1

19.6
9.6
9.6
9.6

12.7
19.6
42.4
85.1

5-1t2
(140)

?5,76,77
(660)
26

(67e)
26-3142-112

(64)
6-112
(165)

85
(3s)

26-A14
(67s)

4-7t8
(1241

55,56,57,65,66,67 21-114
(540)(584)

232
(sl)(152)

6 65
(2s)

21-314
(552)

4-7/8
(1241

42,44,45,46,47 22-112
(5721

23-114
(5e1)(441

1-314
(152)
o 50

(23)
23-114
(se1)

23-114
(591)(ul

1-14
(152)
64-7/8

(1241
32,34,35,36,37 50

(23)
23-114
(591)

22-112
$721

12,'t4,15,16
22,24,25,26

JOS.
JBS.
JLT-

JOS-H-

23-114
(5e1)(Ml

1-3144-314
(121)

4-718
('t241

50
(23)

23-114
(5s7)

22-112
(572)

;Ï

18 @ Please refer to Warranty and Wamings on page 63.
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Pressure-Temperature Limit Chart - To ANSI Cl 600
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Specifications - Grosby Styles JOS, JBS, JLT and JOS-H

Sizes and Pressure/Temperature Limits
(See also Set Pressure Chart Opposite)

Low Set Pressure Limits:
JOS = 5 psig (0.34 barg)
¡gg = 15 psig (1.03 barg)
JLT-JOS = 15 psig (1.03 barg)
JLT-JBS = 25 psig (1.72 barg)

)

*Upper têmperature limit of JOS-H-15, 25, 35 and 45 valves is +650F (+343C). 
^_

tOuilet pressure for temperatures above +100F (+38C) should not exceed the ANSI flange rating-
Valves sót below 1 5 ps¡g (1 .03 barg) cannot be stamped with the ASME Code Symbol. Only metal seated valves may be set below 15 psig.

Dimensions and Weights G Orifice

TYPE J (SCREWEo CAP)
WPE C (REGULAF LIFTING LEVER}

(also JOS-H)
woe ñ rð^^?cñ I t-ti¡^ I tlrcÞìrr.Evt¡ rrrvLb!L,r,
WPE L (BOLTED CAP)

VALVÉ
}IEI6HT

lì

275
275
720

1440

150
150
150
150

150
3@
300
600

11lzG21/¿
11lzG21/z
11lzâ21i¿
111û21/z

12
22
32
42

JOS-
JBS-
JLl-

18.9
18.9
49.6
99.2

230
230
230
230

275
275
275
275

15.8
15.8
15.8
15.8

8.9
8.9
8,9
8.91

1

1

1

11/2G21/z
11lzG21/z
11lzG21l¿
11lzG21/¿

'14

24
34
M

JOS-
JBS.
JLT-

275
275
275
275

275
275
720

1MO

150
150
150
150

150
300
300
600

15.8
15.8
15.8
15.8

18.9
18.9
18.9
18.9

18.9
18.9
49.6
99.2

230
230
230
230

57
67
77

JOS-
JBS-
JLT-

1525
2540
3705

300
300
300

900
1500
25002G3

2G3
11lzG21/z 105

175
255

470
470
470

740
740
740

670
1 115
1 860 32.4

32.4
32.451.0

51.0
51.0

46.1
76.8

128

501

50I300
600

11lzã21/z
'l1lzâ21lz

37
47

JOS-
JBS-
JLT-

JOS-H-

285
285

22s
445

510
0151 5.81

5.81

9.61

9.6115.5
30.6

35.1
63.9

230
230

56
66
76

JOS-
JBS-
JLT.

1235
2060
3430

1845
3080
3705

300
300
300

900
1500
2500

11lzG21/z
2G3
2G3

85.1
142
236

'127

212
255

470
470
470

740
740
740

32.4
32.4
ô¿.1

s1.0
51,0
51.0

50
50
50
501

1

1

1150
300
300
600

11lzG21/z
11lzâ21/z
11/2G21/¿
111¿G21/z

16
26
36
46

JOS-
JBS-
JLT-

JOS-H-

230
230
230
230

285
285
285
285

80
285
410
825

't85

285
615

1235

15.8
15.8
15.8
15.8

19.6
19.6
19.6
19.6

5.51
19.6
28.2
56.8

12.7
19.6
42.4
85.1

11lzã21lz
2G3
2G3

55
65
75

JOS-
JBS.
JLT-

1 845
3080
3705

2220
3705
3705

300
300
300

900
1500
2500

127
212
2s5

153
255
255

470
470
470

740
740
740

32.4
32.4
32.4

51.0
51.0
51.0

tc
25
35
45

JOS-
JBS-
JLT.

-JOS.H.

185
285
615

1235

285
285
740

1480

150
150
150
150

150
300
300
600

11/2G21/z
11/û21/z
11/ß21/z
11/eG21/z

12.7
19.6
42.4
85.1

'19.6

19.6
51.0

102

230
230
230
2S0

285
285
285
285

15.8
15.8
15.8
15.8

19.6
19.6
19.6
19.6

.:::i.I
+232C

'

:., i,.,
JBS ,

.,ìù:,

'.20F:
' to.'i
+1ll0F

:.-.7!F
.,.t0, '
-21F

(':.,.,. 1

.:J0$

"'' $1+:

'?rs I
"10 l

+38C I

,.59C.
1o

-30c

li :. : .:,1

JOs'
f''

(686)
2728-114

(667)(686)
27

(70)
2-Sl46-314

(171)
6-1/8
(156)

90
(41)

(152)
64-718

(124) (660)
2625-114

(641)(660)
26

(51)
2 70

(32)

(44)
1-314

(152)
64-7t8

(124)
50
(23)

23-114
(5e1)

22-112
(5721

23-114
(5e1)

4-7lA
(1241

23-114
(5s1)

22-'l12
(572')

23-114
(5s1)

1-Sl4
(44)(152)

6 50
(23)

"toF€cà'm
I,i:;:-ì ,,5:r:i.,.

I ¿-sø
I trzrl

,:,..Cenlel
,-Ttræ
r:.i..II',ilÌ:::'ì':¡+:+:
iiiii\:E:.tiiì]
4-718
(1241

65,66,67,75,76,77

12,14,15,16

55,56,57

42,44,45,46
JOS.
JBS-
JLT.

JOS.H.

32,34,35,36
37,47

22-112 23-11423-114
(441
1-314

UseTo,.'
Flii-ç.B,9ll

þnl¡lþr
ri,ÀXrr"-r:'

wèlgm: :.

þè(ks)'
,ryþe:.ì

',: : ¡l:;.i. :r'

50
(23)

20 ããã7 Pbase refer to Warranty and Warnings on page 63.



Pressure-Temperature Limit Chart - To ANSI Cl 600
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Specifications - Crosby Styles JOS, JBS, JLT and JOS-H

Sizes and Pressure/Temperature Limits
(See also Set Pressure Chart Opposite)

Low Set Pressure Limits:
JOS = 5 psig (0.34 barg)
JBS = l0 psig (0.68 barg)
JLT-JOS = 15 pslg (1.03 barg)
JLT-JBS = 25 .72

)

*Upper ternperature lirnit of JOS-H-I5, 25, 35 and 45 valves is +ô50F (+343C).
TOutlet pressure for temperatures above +100F (+38C) should not exceed the ANS|flange rating.
Valves set below 15 psþ (1 .03 bary) cannot be stamped with the ASME Code Symbol. Only metal seated valves may be set below 1 5 psiS.

Dlmensions and ÌVeights H Orifice

VALVE
HErct{t

wPEJ (SCREWEO CAP)
TYPE C (REGULAR LIFTING LEVER}

(also JOS-H)
TYPE D (PACKED LIFTING LEVER)
ÎYPE L (BOLTED CAP!

8.9
8.9
8.9
8.91

'l
1

I18.9
18.9
49.6
99.2

230
230
230
2æ

275
275
275
275

275
275
720

1440

50
50
50
50

150
300
300
600

'11/zH3

1t/zH9
2H3
2H3

'12

22
32
42

JOS-
JBS.
JLT-

15.8
15.8
15.8
15.8

18.9
18.9
49.6
99.2

230
2æ
230
2,

275
275
275
275

275
275
720

1440'

150
150
150
150

1s0
3@
300
600

11/zHS
11lz{S
2H3
2H3

14
24
34
44

JOS-
JBS-
JLT-

15.8
15.8
15.8
15.8

18.9
18.9
18.9
18.9

84-4
140

230
415

285
740

670
t1 15

1225
2040

150
300

900
50012H3

2H357
67

JOS-
JBS.
JLT-

28.6
15.819.6

51.0
46.1
76.8

150
150

300
600

2H3
2H3

37
47

JOS-
JBS-
JLT.

JOS.H-

15.8
15.819.6

19.615.5
30.6

35.1
56.2

230
230

285
285

225
445

510
815

JOS-
JBS.
JLT-

19.ô
51.0

85.
421

1127
'189

230
415

285
740

1235
2060

1845
2750

150
300

900
50012H3

2H356
66 28.6

15.8

5.51
19.6
28.2
56.8

12.7
19.6
42.4
85.1

230
230
230
230

285
285
285
285

80
285
410
825

185
285
615

1235

150
150
150
150

150
300
300
600

1t/zH3
1t/¿H3
2H3
2H3

16
26
36
46

JOS.
JBS-
JLT.

JOS.H.

15.8
15.8
15.8
15.8

19.6
19.6
19.6
19.6

230
415

1845
2750

2220
2750

150
300

900
15002H3

2H355
65

JOS.
JBS-
JLT-

28.6
15.819.6

51.0
127
189

153
189

285
740.

185
285
615

1235

285
285
740
4801

150
'r50
150
150

150
300
300
600

11/¿H3
11/zH3
2H3
2H3

15
25
35
45

JOS-
JBS.
JLT-.Jos-H-

15.8
15.8
15.8
15.8

9.6
9.6
9,6
9,61

1

1

1't2.7
19.6
42.4
85.1

19.6
't 9.6
51.0

't02

230
230
230
230

285
285
28s
285

110
(s0)

28-114
(718)

27-1t2
(6es)

28-1t4
(718)

/sfl6
-15s)

6-98
(162)

6-1/16
(154)

55,56,57,65,66,67

75
(34)

26-314
(679)(660)

2626-U4
(67e)

1-13/1ô
146)

&e/8
(162)

6-1/tô
(1s4)

42,44,45,46

60
(271

2g-114
(591)

22-314
(s78)

23-1t2
(5e7)

1-13/16
(46)

+7la
(1241

5-1/8
(130)

32,34,35,36
s7,47

JOS.
JBS.
JLT.

JOS-H-

55
(25)

23-1t4
(5e1)

22-314
(578)

2S-112
(5e7)

1-11l16
(43)

4-7lA
(124)

5-1/8
(130)

12,14,15,16
22,24,2s,26

22 Æ¡9.9 Please referto Warranty and Warnings on page 63.
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Pressure-Ternperature Limit Chart - To ANSI C¡ 600
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Specifications - Crosby Styles JOS, JBS, JtT and JOS-H

Sizes and Pressure/Temperatu re Limits
(See also Set Pressure Chart Opposite)

*Upper temperature limit of JOS-H-15, 25,35 and 45 valves is +65OF (+3a3C).
tOutlet pressure for temperatures above +100F (+38C) should not exceed the ANSI flange rating.
Valves set below 1 5 psig (1 .03 barg) cannol be stamped wilh the ASME Code Syrnbol. Only metal seated valves may be set below 15 psig.

Dimensions and Weights J Orifice

ÎYPE J (SCREWÉD CAP)
TYPE C (REGULAR LIFTING LÊVËR)

(also JOS-H)
TYPE D (PACKED LIFTING LEVER)
TYPE t (BOLTED CAP)

JOrifiee, ,.
1.287 sq. in.
(830 sq. mm)
EflectlVe Area ,,1

$
l

I
VALVE

Low Set Pressure Llmits:
JOS = 5 psig (0.34 barg)
JBS = 9 psig (0.62 barg)
JLT-JOS = 15 psig (1.03 barg)
JLT-JBS = 25 (1.72

1

1

1

1

5.8
5.8
5.8
5.8

18.9
18.9
18.9
18.9

18.9
18.9
34.4
43.0

230
230
230
230

275
275
275
275

27s
275
500
625

1

I
1

1

50
50
50
50

150
300
300
600

2J3
2J3

21lzJ{
21lzJ4

12
22
32
42

JOS-
JBS.
JLÏ-

1

1

1

1

5.8
5.8
5.8
5.8

1

1

1

1

8.9
8.9
8.9
8.9

18.9
18.9
49.6
99.2

230
230
230
230

275
275
275
275

275
275
720

1440

I

1

1

1

50
50
50
50

150
300
300
600

2J3
2J3

21lzJ4
21lzJ4

14
24
34
44

JOS-
JBS.
JLT.

15.8
15.8

19.6
41.3

46.1
76.8

84.4
1Æ

230
230

285
600

670
1 115

1225
2040

150
300

900
1500

21lzJ{
3J4

57
67

JOS-
JBS-
JLT.

15.8
15.8

19.6
19.6

15.5
30.6

35.1
56.1

230
230

285
285

225
445

510
815

150
150

300
600

21/zJ4
21/zJA

37
47

JOS-
iBs-
JLT.

JOS-H-

15.8
1s.8

19.6
41.3

85.1
142

127
186

230
230

285
600

1 235
2060

18/,5
2700

'ts0
300

900
1500

3J4
3J4

56
bb

JOS-
JBS-
JLl-

15.8
15.8
15.8
15.8

19.6
19.6
19.6
19.6

5.51
19.6
28.2
56.8

12.7
19.6
42.4
85.1

230
230
230
230

285
285
285
285

80
285
410
825

185
285
615

1 235

150
150
150
1s0

150
300
300
600

2J3
2J3

21lal4
21lzJ4

16
26
36
46

JOS-
JBS-
JLT.

JOS-H-

'15.8

15.8
19.6
41.3

127
186

153
186

230
230

285
600

1 845
2700

2220
2704

150
300

900
1500

3J4
3J4

55
65

JOS.
JBS-
JLT-

15.8
15,8
15.8
15.8

19.6
19.6
19.6
19.6

12.7
19.6
42.4
85.1

19.6
19.6
51.0

102

230
230
230
230

285
285
285
285

185
285
615

1 235

285
285
740

1480

1

1

1

1

50
50
50
50

150
300
300
600

2J3
2J3

21/¿J4
21lzJ{

15
25
35
45

JOS.
JBS.
JLT-

*JOS-H-

r:.1;, r ,

J8S
ì.r'!rì ':

l: ' ..rli!
:JiÐ$:
,rì,".fiÈ

.,tr:
.rzES-e
,: :'1'1'r.

'.:29G
r lo'

,,€[G

.590
ìfto.
r'.N0C.

:-36û0
':,,10i:

focl
iri,

t.',È,.
,"q$fr+tol.

:i.1"ì

.2llF' ,lör

+flHlF

'.:f6F
,.'..li: '

-rgrr

r.ò50F
,,,.:lot,'
r:76J'

Sstllüa C¡t.

155

l, 14

32-112
(c'¿o,

31-314
(ovo,

32-112
lc'¿o,

2-11|'t6
toð,

7-1t8
(rot,

7-114
t I o¡+,

55,56,65,66,67

140
(64)

29-112
(74e1

28-3t4
(730)

29-112
(74e)

2-7116
(62)

6-3/4
('t71)

6-1/8
(1sô)

57

115
(52)

29-112
(74s)

28-St4
(730)

29-112
(74s)

2-1/8
(s4)

6-3/4
(171)

6-1/8
(1s6)

42,44,45,46

89
(40)

26-314
(67e)(660)

2626-314
(67e)(52)

2-1116s-5/8
{143)

5-3/8
tl37)

32,34,35,36,37,47

23-1/4
(591)

23-314
(603)

1-11/16
(43)

4-7t8
(124)

5-3/8
(f37)

12,1 4,15,1 6
22,24,25,26

JOS.
JBS.
JLT.

JOS-H-

66
(30)

23-3/4
(603)

.la.

24 ÆeJ€.5 Please refer to Warranty and Warnings on page 63.
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Pressure-Temperature Limit Chart - To ANSI CI600

SET PRESSUBE - barg
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Speci ficatiohs - Crosby Styles JOS, JBS, JLT and JOS-H

*Upper ternperature limit of JOS-H-1S,25,35 and 45 valves is +650F (+3a3C). - -

tiuiãt predsure for temperatures above +100F (+SSC) should¡ot exceed the ANS|flange rating.

üãvr"råt below 1s psig (t.æ oarg¡cannot bestampùwilh ihe ASMECode Symbol. only rnetalseated valves may be setbelow 15 psþ.

Sizes and Pressure/Temperature Limits
(See also Set Pressure Chart Opposite)

Low Set Pressure Limits:
JOS = 5 psig (0.34 barg)
JBS = 9 psig (0.62 barg)
JLT-JOS = 15 psig (1.03 barg)
JLT*JBS = 25 Psig (1'72 barg)

K OrificeDimensions and Weights

w
)

TYPE J (SCREWED CAP)
TYPE c (REGULAR LrmNc r-wen¡ fi',(atsoios-H) \ "',
TYPE D (PACKEO LIMNG LEVER)
TYPE L (BOLTED CAP}

VALVE
HEIG}I1

150
300
300
600

3K4
3K4
3K4
3K4

12
22
32
42

JOS-
JBS-
JLT-

275
275
525
600

150
150
150
150

275
275
275
275

18.9
18.9
36.1
41.3

150
150
150
200

0.3
0.3
0.3
9.7

8.9
8.9
8.9
8.9'l

1

1

I

14
24
34
44

JOS-
JBS-
JLT.

150
150
150
150

150
300
300
600

3K4
3K4
3K4
3K4

275
275
720

l¿l4O

150
150
150
200

275
275
275
275

18.9
18.9
49.6
s9.2

10.3
10.3
10.3
13.7

18.9
18.9
18.9
18.9

150
300

900
1500

3K4
3K6

57
67

JLT-

JOS-
JBS,

200
200

285
600

670
1 115

1225
2040

84.4
140

i3.7
13.7

19.6
41.3

46.1
76.8

37
47

JOS-
JBS-
JLT-

JOS-H.

150
150

300
6003K4

3K4
581
051 150

200
285
285

225
445

19.6
19.6

15.5
30.6

35.1
56.1 13.7

10.3

900
15003K6

3K656
66

JOS-
JBS-
JLT-

150
300

1235
2060

1 845
2220

200
200

285
600

13.7
13.7

19.6
41.3

85.1
142

127
153

JOS-
JBS-
JLT-

JOS.H-

150
150
150
150

150
300
300
600

3K4
3K4
3K4
3K4

16
26
36
46

150
150
150
200

285
285
285
285

80
285
410
825

185
285
615

1 235

5.51
19.6
28.2
56.8

12.7
19.6
42.4
85.1

10.3
10.3
10.3
13.7

19.6
19.6
19.6
19.6

3K6
3K6

55
65

JOS-
JBS.
JLT.

150
300

900
1500

1845
2220

2220
2220

153
153

200
200

285
600

19.6
41.3

127
153

13.7
't3.7

3K4
3K4
3K4
3K4

15
25
35
45

JOS-
JBS-
JLT-

*JOS-H-

150
150
150
150

150
300
300
600

185
285
615

1 235

285
285
740
4801

19.6
19.6
51.0

102

150
150
150
200

285
285
285
285

19.6
19.6
19.6
19.6

'12.7

19.6
42.4
85.1

10.3
10.3
10.3
13.7

8-1/2
(2i6)

7-3/4
(1e7)

65,66,67 39
(YVU

2-11116
(oö)

195

loa,
38-314

tvõ+,(voo,
38

7-13/16
(1e8)

55,56 39
(ee1)

2-11116
(68)

8-112
(216)

't85
(84)

38-3/4
(e84)(s65)

38

7-118
(181)

7-1t4
(184)

57
(838)
332-5116

(se)
175
(7e)

33-'l14
(845)

32-112
(826)

7-1/4
(184)

42,44,45,46
(s4)
2-1187-118

(181)
33-114
(845)

32-112
(826)(838)

33 160
(73)

32,34,35,36,
37,47

2-118
(54)

6-918
(162)

6-1t8
(156)

29-gl4
(756)(757l.

2929-314
(756)

117
(53)

JOS-
JBS.
JLT.

JOS-H-

't2,14,15,16
22,24,25,26

2-118
(54)

6-3/8
(162)

6-118
(1 56)

29-314
(7s6)(737',)

29
(7s6)
29-914 116

(s2)

-

26 F, Please referto Wananty and Warnings on page63.



Pressure-Temperature Limit Chart - To ANSI Cl 600
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10 20 30 50

IL
I

luc
Ð
k
Ê
u¡À
=u¡
Þ
Þ
r¡.1

7

-100

-200

€00

{00
-450

o 200 400 600 800 1000 1200

SET PRESSUBE - psig

Pressure-Temperature Limit Ghart - ANSI Cl 900, Cl 1500

70ao901

-100

-200

1400

150

0

2200 2600 3000

1000

900

800

700

600

500

400

300

200

100

'0

o
I

tt¡
G
Ð

E
l¡¡È
Ë
u¡

ut

=

s00

400

300

200

100

0

o
I

]¡J
G5

E
u¡È
=u¡

ut
z

500

400

300

200

100

F
I

l¡¡tr
Ð
kE
lr¡
o.

=l¡lt-

l¡¡

=

1000

900

800

700

ôoo

500

¡lOO

300

2@

100

o

SET PRESSURE - barg
100

1000 1400 1800

SEÌ PRESSURE - psig

ú ¡e'Ñal-Ñn¡Ét qEffi ! trEl¡a¡-t H¡t¡tEalfi tta FÆ gaÈr¡tË
rE ¡¡E:¡U !.5'l; l^ts J{Ei'-.tt'i, tl.1jlElX l!¡nr EB¡rËqE!!SU¡i:t::ilGlil.lJ tlitll¡ltIIxE¡tÊ5--Èr-rrúr-Erd-rÉrÉ-ü¡ñr--r--ù

0 200 600

Please referto Warranty and Warnings on page €is. æ zl



Speci ficatiohs - Crosby Styles JOS, JBS, JLT and JOS'H
'. : .. ' 'r' ::: i- _ 

ìr.

LOrifice''1 , . I

2.853 sq. io. :::r

.(18{l Sq: mm¡:''
EffectjVe Aiea.,':,,

Sizes and PressureÆemperature Limits
(See also Set Pressure Ghart Opposite)

Low Set Pressure Limits:
JOS = 6 psig (0.4'l barg)
JBS = I psig (0.55 barg)
JLT-JOS = 15 Psig (1.03 barg)
JLT-JBS = 25 pslg (1.72 barg)

@
)

*upper ternperature limit of Jos-H-15, 25, 35 and 45 valves is +650F (+3a3C).

tguilet preösure for temperatures above +100F (+38G) sngy!{¡gt exc-eed the ANSI flange rating.

úapes såt below 15 psig (t.OS barg) cannot be stampe'd wit¡ itre RSVE Code SymÞol. Only metal seated valves may be set below 15 psig.

Dimensions and Weights L Orifice

I

I
VALVã
HEIOHI

TYPE J (SCREWED CAP)
TYPE C (RÊGULAR LIFTING LEVER)

(also JOS-H)
TYPE D (PACKED LIFTING LEVER)
TYPE L (BOLTED CAP)

6.89
6.89
't1.7
11.7

18.9
18.9
18.9
18.9

'18.9

18.9
36.8
36.8

00
00
70
70

1

I
1

1

275
275
275
275

275
275
535
535

'150

150
150
150

150
300
3@
600

3L4
3L4
4L6
4L6

12
22
32
42

JOS-
JBS-
JLT.

6.89
6.89
'11.7
11.7

18.9
18.9
18.9
18.9

18.9
18.9
49.6
68.9

00
00
70
70

275
275
275
275

275
275
720

1000

150
150
150
't50

150
300
300
600

3L4
3L4
4L6
4L6

14
24
34
44

JOS-
JBS.
JLT.

1

1

1

1

,7
.7

19.6
19.6

46.1
76.8

't03

103
170
170

285
285

670
1115

500
500

1

1

150
150

900
1500

4L6
416

57
67

JOS-
JBS-
JLT.

1
1

1

1

.7

.7
19.6
19.6

15.5
30.6

35.1
68.9

70
70

1

I
285
285

225
445

510
1 000

150
150

300
600

4L6
4L6

37
47

JOS-
JBS.
JLT-

JOS-H-

1't.7
1 1.7

19.6
19.6

85.1
103

103
103

70
70

1

1

285
285

1235
1 500

1500
1500

150
150

900
1500

4L6
4L6

56
66

JOS.
JBS.
JLT-

6,89
6.89
11 .7
11.7

1S.6
19.6
19.6
19.6

5.51
19.6
28.2
56.8

12.7
19.6
42.4
68.9

100
100
170
170

285
285
285
285

80
285
410
825

185
285
615

1000

150
150
150
150

150
300
300
600

3L4
3L4
416
416

16
26
36
46

JOS-
JBS.
JLT-

JOS.H-

11.719.6103'1031702851500150015090041655
JOS-
JBS.
JLT.

6.89
6.89
11.7
11.7

19.6
19.6
19.6
19.6

12.7
19.6
42.4
68.9

19.6
19.6
51.0
68,9

100
100
170
170

285
285
285
285

185
285
615

1000

285
285
740

1000

150
150
150
150

150
300
300
600

314
314
416
416

't5
25
35
45

JOS.
JBS-
JLT-

"JOS-H-

r0QF.'
lr=.-
.:rili:;r:
::Ù$j
i¡':.gir

8-9i4
lzz¿)

7-314
(is7)

55,56,57,66,67 38-3/4

tvÕ{,
39-3/4
(ruru,

2-15/1ô
(7s)

270
\t<.,

39-112

I rtJuo,

44M,45,46,47
(203)
I7-1116

(17e)
35-114
(8e5)

34-314
(883)

35-1/4
(8es)(60)

2-318 226
(103)

32,34,35,36,37 2-118
(54)

7-118
(181)

7.1116
(17e)

34-114
(870)

34-114
(87o)(864)

34 192
(87)

6-1/8
(1s6)

12,14,15,16,
22,24,25,26

JOS-
JBS.
JLT.

JOS-H-

(864)
34

(51)
26-'v2

(16s)
152
(6s)

34
(864)

3s-114
(845)

28 1ffi'ã7 Please refer to Warranty and Warnings on page 63.



Pressure-Temperature Li mit Chart
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Specifications - Crosby Styles JOS, JBS, JLT and JOS-H

Sizes and PressureÆemperature Limits
(See also Set Pressure Chart Opposite)

Low Set Pressure Limits:
JOS = I pslg (0.55 barg)
JBS = 10 psig (0.68 barg)
JLT-JOS = 15 psig (1.03 barg)
JLT-JBS = 25 pslg (1.72 barE)

5.51
5.51
1't.0
11.0

18.9
18.9
18.9
18.9

18.S
18.9
36.1
41.3

80
80

160
160

275
275
275
275

275
275
525
600

150
150
150
't50

150
300
300
600

4M6
4M6
4M6
4M6

12
22
32
42

JOS.
JBS.
JLT-

s.51
5.51
11.0
11.0

18.9
18.9
18.9
18.9

18.9
18.9
49.ô
75,8

80
80

160
160

275
275
275
275

275
275
720

I 100

150
150
150
150

150
300
300
600

4M6
4M6
4M6
4M6

14
24
34
44JLT-

JOS.
JBS.

11.019.646.175.81602856701 1001509004M657
JOS.
JBS.
JLT.

160
160

285
285

225
445

150
150

300
600

4M6
4M6

37
47

JOS-
JBS-
JLT-

JOS-H-

11.0
1f .0

19.6
19.6

15.5
30.6

35.1
69.9

510
1015

4M656JOS.
JBS.
JLT.

11.019.675.875.81602851 1001100150900

5.51
5.51
11.0
11.0

19.6
19.6
19.6
19.6

5.51
19.6
28.2
56.8

12.7
19.6
42.4
75.8

80
80

160
160

285
285
285
285

80
285
410
825

185
285
615

1 100

50
50
50
501

'l
1

1150
300
300
600

4M6
4M6
4M6
4M6

16
26
36
46

JOS-
JBS.
JLT.

JOS-H-

80
80

't60
160

285
285
285
285

285
285
740

1 100

150
150
150
150

150
300
300
600

4M6
4M6
4M6
4M6

15
25
35
45

JOS.
JBS.
JLT.

-JOS-H-

5.51
5.51
11.0
11.0

19.6
19.6
19.6
19.6

12.7
't9.6
42.4
75.8

19.6
19.6
51.0
75.8

185
285
615

1 100

*Upper temperaturê limit of JOS-H-15, 25, 35 and 45 valves is +650F (+3a3C).
lOutlet pressure for temperatures above +100F (+38C) should not exceed the ANSI flange rating.
Valves set below 15 psig (1 .03 barg) cannot be stamped wifr the ASME Code Symbol. Only metal seated valves may be set below 15 psig.

Dimensions and Weights M Orifice

TYPE J (SCFEWED CAP)
TYPE C (HEGULAR LIFTING LEVER)

(also JOS-H)
WPE D (PACKEO LIFTING LEVER)
t r rt L (ÞvL r Eu vñr,

I
VALVE

HEIGHÍ

290
(132)

42-1t2
(1o80)

41.3t4
(1060)

42-314
(1086!

2-9116
(65)

8-3/4
(222',)

7 314
(1e7)

56,57

265
(120)

4'l-314
(1060)(1041)

41
(1067)
422-71',t6

(62',,(203)
I7

(178)
42,44,45,46,47

222
(101)

36
(914)

35-1t2
(eo2)

36
(s14)(54)

2-'v87-114
(184)

7
(178)

32,34,35,36,37

201
(el)

3S-3t4
(857)(838)

3333-112
(851)

2-118
(541

7-114
(184)(178)

712,14,15,16,
22,24,25,26

JOS-
JBS-
JLT-

JOS.H.

30 .W Please refer to Warranty and Warnings on page 63,

I

;.



Pressure-Temperature Lirn it Chart
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Specifications - Crosby Styles JOS, JBS, JLT and JOS'H

Sizes and Pressure/Temperature Limits
(See also Set Pressure Chart Opposite)

Low Set Pressure Limits:
JOS = I psig (0.55 barg)
JBS = 10 psig (0.68 barg)
JLT-JOS = 15 psig (1.03 barg)
JLT-JBS = 26 psig (1.72 barg)

150
300
300
600

4N6
4Nô
4N6
4N6

12
22
s2
42

JOS.
JBS.
JLT.

18.9
18.9
3!.0
34.4

80
80

I 
^fì160

275
275
275
275

275
275
/ Âfl

500

50
50
Ãñ

50

5.51
5.51
1't.0
11.0

18,9
18.9
18.9
18,9

275
275
720

t000

50
50
50
501

1

1

1150
300
300
600

4N6
4N6
4N6
4N6

14
24
34
44

JOS.
JBS.
JLT-

18.9
18.9
49.6
68.9

80
80

160
160

275
275
275
275

5.51
5.51
11.0
11.0

18.9
18.9
18.9
't8,9

285
285

225
445

510
1000501

501300
600

4N6
4N6

37
47

JOS.
JBS.
JLT-

JOS-H.

11.0
11.0

19.6
19.6

15.s
30.6

35.1
68.9

160
160

80
285
410
825

185
285
615
0001

50
50
50
501

1

1

1150
300
300
600

4N6
4Nô
4N6
4N6

16
26
36
46

JOS.
JBS-
JLT-

JOS-H-

5.51
19.6
28.2
56.8

12.7
19.6
42.4
68.9

80
80

160
160

285
285
285
285

5.51
5.51
11.0
't 1.0

9.6
9.6
9.6
9.6

50
50
50
501

1

1

1
't 50
300
300
600

4N6
4N6
4N6
4N6

15
25
35
45

JOS.
JBS-
JLT.

"JOS-H-

19.6
19.6
51.0
68.9

80
80

160
160

285
285
285
285

185
285
615

1 000

285
285
740

1000

5.51
5.51
11.0
11.0

9.6
9.6
9.6
9.61

1

1

112.7
19.6
42.4
68.9

"Upper temperature limit of JOS-H-15, 25, 35 and 45 valves is +650F (+3a3C).

toutlet pressure fortemperatures above +100F (+38C) should not exceed the ANSI flange rating.
Valves set below 15 psig (1 .03 barg) cannot be stamped with the ASME Code Symbol. Only metal seated valves may be set below 15 psig.

Dimensions and Weights N Orifice

TYPE J (SCREWED CAP)
TYPE C (FEGULAR LIFTINO LEVER)

(also JC'S-H)
TYPE D (PACKED LIFTING LEVER)
TYPE L (BOLTED CAP)

I
VALVE

HËIGHI

(1e7)
7-3t442,44,45,46,47 43

(10s2)
42-1t4
(1073)

43-1t4
(1oee)(60)

2-3188-314
(222'

297
(13s)

43
(10s2)

42-1t4
(1073)

43-114
(rose)

2-1lA
(54)

8-114
(210)

7-314
(1e7)

32,34,35,36,37 280
(1271

2-118
(54)

8-114
(210)

7-314
(1s7)

12,14,15,16,
22,24,25,26

JOS-
JBS-

JLT.
JOS.H.

260
(1 18)

43
(10e2)

42-114
(1073)

43-114
(1oes)

32 .w Please referto Warranty and Warnings on page 63.
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Pressure-Temperature Limit Chart
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Specifications - Crosby Styles JOS, JBS, JLT and JOS-H

Sizes and Pressure/Temperature Limits
(See also Set Pressure Chart Opposite)

Low Set Pressure Limits:
JOS = 7 psig (0.48 barg)
JBS = 8 psig (0.55 barg)
JLT-JOS = 15 psig (1.03 barg)
JLT-JBS = 25 psig (1.72

*Upper temperature limit of JOS-H'15, 25, 35 and 45 valves is +650F (+3a3C).

tOuilet preésure for temperatures above +100F (+38C) should not exceed the ANSI flange rating.
Valves set below 15 psig (1:æ barg) cannot be stamped with the ASME Code Symbol. Only metal seated valves may be set below 15 psig.

Dimensions and Weights P Orifice

TYPE J (SCREWED CAP)
TYPE C (FËGULAR LIFTING LEVER)

(also JOS-H)
TYPE O (PACKED LIFTING LEVER)
lYPÊ L (BOLTÊOCAP)

VALVÊ
HBGIIT

@
)

JOS-
JBS.
JLT-

175
175
300
480

150
150
150
150

150
300
300
600

4P6
4P6
4P6
4P6

't2
22
32
42

12.0
12.0
20.6
33.0

80
80

150
150

275
275
275
275

5.51
5.51
10.3
10.3

8.9
8.9
8.9
8.91

1

1

1

150
150
150
150

150
300
300
600

4P6
4P6
4P6
4P6

14
24
34
44

JOS.
JBS-
JLT-

275
275
525

1000

18.9
18.9
36.1
68.9

80
80
50
501

1

275
275
275
275

5.51
5,51
10.3
t0.3

8.9
8.9
8.9
8.9

150
150

300
600

4P6
4P6

g7
47

JOS-
JBS-
JLT-

JOS-H-

285
285

225
M5

510
1000 10.3

10.39.6
9.61

115.5
30.6

35.1
68.9501

501

150
150
150
150

150
300
300
600

4P6
4P6
4P6
4P6

16
26
36
46

JOS.
JBS.
JLT.

JOS-H.

285
285
285
285

80
285
410
825

185
285
525

1000

5.51
5.51
10.3
10.39.61

9.61

9.61

9.615.51
19.6
28.1
56.8

12.7
19.6
36.1
ô8.9

80
80

150
150

4P6
4P6
4P6
4P6

15
25
35
45

JOS-
JBS-
JLT.

-JOS-H-

185
285
525

1000

285
285
525

1000

150
150
150
150

150
300
300
600

12.7
19.6
36.1
68.9

13.6
19.6
36.1
68.9

80
80

150
150

285
285
285
285

5.51
5.51
10.3
10.3

9.6
9.6
9.0
9.61

1

1

1

42,44,45,46,47 46.112
1{ {O{\

2-9116
,ÂÊ\

108.7t8
\6-¿l

401
/r ntl

46-114
,l .t7Ãl

45-1t2
/t I ÃÂl

2-118
(54)

10
(2s4)

8-718
(2251

32,34,35,36,37 286
(130)

44
(1118)

43-114
(1oee)

44.114
(11241

JOS.
JBS-
JLT.
JOS.H.

(22e1
I7-1t8

(181)
12,'t4,15,16,
22,24,25,26

270
(1221

42-114
(1073)

41-112
(1054)

42-112
(1080)

2-118
(54)

94 Ñ Please refer to Warranty and Warnings on page 63.
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Pressure-Ternperature Lirn it Chart
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Specifications ' Crosby Styles JOS' JB

QOrifièè ''1, .. .i
'Il,05sq.:in. r Sizes and PressureÆemperature Limits
(7129 ?q: 9m) . (See also Set Pressure Chart Opposite)

, Etfectiùe Area
: ,., ., !t.t . i

S, JLT and JOS-H

Q Orifice

*Upper temperature limit of JOS-H-15, 25, 35 and 45 valves is +650F (+3agc).

tóîîf"t preésure for tempãrãtures aUove +100F (+38C) should¡rot exceed the ANSI flange rating.

Valves set below 1s psig (1.08 barg) cannot be stamæi *itr'r irr" ¡sME code symbol. only metal seated valves may be set below 15 psig' @
l

Dimensions and Weights

VALVE
HEIGHT

TYPE J (SCREWÉD CAP)
TYPE C (REGULAR LIFTING LEVER)

(also JOS-H)
TYPE D (PACKED LIFTING LEVER)
TYPE L (BOLTED CAP)

¡-\(,. I

Low Set Pressure Limits:
JOS = 5 psig (0.34 barg)
JBS = 7 psig (0.48 barg)
JLT-JOS = 15 Psig (1.03 barg)
¡¡T_¿gg = 25 (1.72 barg)

6Q8

6Q8
6Q8

60812
22
32
42

JOS-
JBS-
JLT-

165
165
250
300

150
150
1s0
150

150
300
300
600

70
70

ltc
't15

115
115
rl5
115

1

1

7
20.6
l
1

1 .ó
.3
.2

4.82
4.82
70ô

7.92

7.92
7.92

7.92

JOS-
JBS.
JLT-

{Ã^
300
300
600

608
608
6Q8
6Q8

t+
24
34
M

165
165
300
600

lÃn
150
150
150

70
70

115
115

115
115
115
115

11.3
11.3
20.6
41.3

4.82
4.82
7.92
7.92

7.92
7.92
7.92
7.92

JOS-
JBS.
JLT-

JOS-H-

300
600608

60837
47

150
150

165
600

't15
{lÃ

115
115

165
443

7.92
7.92

11.3
qnA11.3

dr1l
7.92
7.92

16
26
36
46

JOS.
JBS.
JLT.

JOS-H-

150
150
150
150

150
300
300
600

6Q8
6Q8
6Q8
608

115
115
115
115

80
165
300
600

165
165
300
600

70
70

115
115

5.51
11.3
20.6
41.3

11 .3
11 .3
20.6
41.3

4,82
4.82
7.92
7.92

7.92
7.92
7.92
7.92

JOS-
JBS.
JLT.

-JOS-H.

6Q8
6Q8
6Q8
608

15
25
35
45

150
150
150
150

150
300
300
600

165
165
300
600

tÞc
165
300
600

70
70

115
115

115
115
115
115

11.3
11.3
20.6
41.3

7.92
7.92
7.92
7.92

11.3
11 .3
20.6
41.3

4.82
4.82
7.92
7.92

.ìì.il:.1.:
,:ì'l-:i..il-S.r'rr'

9-7116
{240}

42,44,45,46,47 2-15116
(75\

9-112
!241\

50-3/4
(1289)

51-3/4
(1314)

565
(2s6)

51-112
(1308)

32,34,35,36,37 9-112
(2411

9-7116
e40\

47-314
(1213)

2-5116
(59)

47-',Uz
(1207\

46-314
(1 187)

492
e23\

JOS-
JBS-

JLT-
JOS-H-

9-7116
|.240\

12,14,15,16, 47-314
(1213){59ì

2-51169-112
e41\

46-314
(1 187)

481
('2l8\

47-112

fi2071

-

36 æ, Please refer to Warranty and Warnings on page 63'



Pressu re-Temperature Limit Chart
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specifications - Crosby Styles JOS, JBS, JUT and JOS-H

Sizes and Pressure/Temperature Limits
(See also Set Pressure Chart Opposite)

Low Set Pressure Limits:
JOS = I psig (0.55 b,arg)

JBS = I psig (0.55 barg)
JLT-JOS = 15 psig (1.03 barg)
JLT-JBS = 25 pslg (1.72 barg)

*Upper temperature limit of JOS-H-1S,25, 35 and 45 valves is +650F (+3a3C). ^ ..

tó'uitet preésure for temperatures above +100F (+38C) strgg]{¡9t excjed the ANSI flange rating.

üãruãJrå bebw 15 ps¡g (tbC barg) cannot be stampà wilh bre ASME Code Symbol. Only metal seated valves may be set below 15 ps9- @
)

Dimensions and Weights R Orifice

VALVE
HEIGHI

TYPE J (SCREWEDCAP}
TYPE C (REGULAR LIFTING LEVEF)

(also JO$H)
TYPE D (PACKED UFT|NG LEVER)
TYPE L (BOLTEO CAP}

JOS-
JBS-
JLT.

150
300
300
600

6R8
6R8
6R10
6R10

12
22
o¿
42

55
55

150
200

150
150
150
150

@
60
00
001

1

60
60

100
100

3.79
3.79
10.3
13.7

4.13
4.13
6.89
6.89

4.13
4.13
6.89
6.89

14
24
34
MJLT-

JOS.
JBS-

't50
150
150
't50

150
300
300
600

6R8
6R8
6R10
6R10

100
100
230
300

60
60

100
100

60
60

100
100

6.89
6.89
15.8
20.6

4.13
4.13
6.89
6.89

4.13
4.13
6.89
6.89

6R10
6R837

47

JOS-
JBS-
JLT-

JOS-H.
501

501300
600

ô0
0o1

100
300

100
300

60
100

4.13
6.8920.6

6.896.89
20.6

4,13
6.89

6R8
688
6R10
6R10

16
26
36
46

JOS-
JBS-
JLT.

JOS-H.

150
'150

150
150

150
300
300
600

80
100
230
300

100
100
230
300

60
60

100
100

60
60

100
100

5,51
6.89
15.8
20.6

6.89
6.89
15.8
20.6

4.13
4.13
6.89
6.89

4.13
4.13
6,89
6.89

15
25
35
45

JOS-
JBS-
JLT-.JOS.H.

150
150
150
150

150
300
300
600

6R8
ôR8
6R10
ôR10

100
100
230
300

100
't00
230
300

60
60

100
100

60
60
00
001

1

20.6
15.8
6.89
6.896.89

6.89
15.8
20.6

4.13
4.13
6.89
6.89

4.13
4.13
6.8S
6.89

42,44,45,46,47
(70)
2-3t410-'U2

(2671
9.7/16
(2401

53-1/4
(1353)

52-112
(1334)

53-114
(13s3) (286)

631

9.7/1ô
(2401

32,34,Ss,36,37 53-1/4
(1 353)

2-5t16
(5e)

r0.1/2
(267)

60e
(275'

53-1/4
(1 353)

52-1t2
(1334)

JOS.
JBS.

JLT.
JOS.H.

12,14,',l5,16,
22,24,25,26

2-5116
(se)

g-112

(2411
9-7/16
(2401

53-1/4
(1 e53)

52-112
(1334)

53-1/4
(1353) (2s6)

564

ga Ñ' Pþase referto warrrang and wamings on page63.
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Pressure-Temperatu re Limit Chart
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Spec ificatiohs - Crosby Styles JOS, JBS, JLT and JOS-H

Sizes and PressureÆernperature Limits
(See also Set Pressure Chart Opposite)

Low Set Pressure Limits:
JOS = I psig (0.55 barg)
JBS = I psig (0.55 barg)
JLT-JOS = 15 Psig (1.03 barg)
JLT-JBS - 25 Psig (1'72 bâ

"upper temperature limit of Jos-H-15, 25, 35 and 45 valves is +650F (+3a3C).

töùiãt preåsure for temperatures above +100F (+3SG) shouldiot exc^eed the ANSI flange rating.

üàves såt below 1 s psig (t .og barg) cannot oe stamped with ihe ASME code symbol. only metal seated valves rnay be set below 15 ps¡9. I

Dimenslons and Weights T Orifice

I
VALVÊ

HEIGTII

wPE J (SCREWED CAP)
TYPE C (REGULAR LIFTING LEVER)

(also JOS-H)
WPE D (PACKED LITTTNG LEVER)

fñ^^b\
r¡rELtevL¡Lev^r,

12
22
32

JOS.
JBS.
JLT-

50
50
65

't50
150
150

150
300
300

0
0
0

8T1
8ï1
8T1

3.M
3,M
4.48

30
30
60

30
30
60

2.06
2.0ô
4.13

2.6
2.0ô
4.13

JOS-
JBS.
JLT-

150
1s0
150

150
300
300

0
0
0

8T1
8T1
8T1

14
24
34

65
65
201

30
30
60

30
30
60 8.27

4.48
4,48 2.06

2.06
4.13

2.0ô
2.06
4.13

300811037

JOS.
JBS.
JLT-

JOS-H-
150 6060225300 4.1315.520.õ 4.13

16
26
36
46

JOS.
JBS.
JLT-

JOS-H.

50
50
50
501

1

1

1150
300
300
300

8T10
8T10
8T10
8r10

65
65

120
300

65
65

120
300

30
30
60

100

30
30
60

100

4.48
4.48
8.27
20.6

2.06
2.06
4.13
6.89

2.06
2.06
4.13
6.89

4.48
4.48
8.27
20.6

8T10
8T'10
8T10
8T10

15
25
35
45

JOS.
JBS.
JLT.

.JOS-H-

65
65

120
300

50
50
50
501

1

1

1150
300
300
300

30
30
60
001

65
65

120
300

30
30
60

100

4.48
4,48
8.27
20,6

4.48
4.48
8.27
20.6

2.06
2.06
4.13
6.89

2'06
2.06
4.13
6.89

10-718

\¿¡ el
45,46 59-112

,{Ãl{\
2-9/16
/ÂÊl

11

\4t 9l
58-112
,l ¿nA\ (Lr2\

93059-1/4
/1 FnFì

1'l
(27e)

't0-718
(276\

32,34,35,36,37 59-112
(151 I )

2-9116
(65) (40e)

902s9-114
(1505)

58-'U2
(1.186)

JOS.
JBS.
JLT-
JOS-H.

11
(27s)

10-718
(276')

12,14,15,16,
22,24,25,26

59-1/2
(151 1 )

2-9116
(65) (400)

882s9-1/4
(1 50s)

58-112
(1¿186)

40 @ Please refertoWarrantyandWarnings onpage63.
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Pressure-Temperature Limit Chart

-100

-2ü'

-300

-400

-450
foo

SET PRESSURE - barg
10 15

150 200

SET PRESSURE - pstg

250 300 350

(^

o
o
I

UJ
tr
Ð
F-

G
ut
o.

=u¡
Þ
t-
lr¡Jz

200

00

l(XD

900

800

700

600

500

400

300

200

100

IL
o

I

ut
E
Ð

E
l¡¡À

=t¡tt-
hJz

500

400

300

-100

-200

0

Please refer to Warranty and Warnings on page og. ,l@ 41



Specifications - Crosby Styles JOS, JBS and JOS-H

Sizes and Pressure/Temperature Limits
(See also Set Pressure Chart Opposite)

Low Set Pressure Limits
JOS = S psig (0.55 barg)
JBS = I psig (0.55 barg)

8T210
8T2't0
8T210

12
22
32

JOS-
JBS-

50
50
65

150
150
150

150
300
300

30
30
60

30
30
60 4.48

3.44
3.44 2.06

2.06
4.13

2.06
2.06
4.13

14
¿1
s4

JOS-
JBS-

150
150
1s0

150
300
300

8T210
ot¿tu
8T210

65
ÂE

120

30
30
60

4.48
4.48
a.2t

30
30
60

2.06
2.06
4.13

2.06
2.06
4.13

37
JOS.
JBS-

JOS-H.
3008T210 150 225300 6060 15.520.6 4.134.13

8T210
8T210
8T210
8T210

16
26
36
46

JOS-
JBS.

JOS.H.

150
150
150
150

150
300
300
300

À5
65

120
300

30
30
60
001

30
30
60

100

bo
65

120
300

2.06
2.06
4.13
6.89

4.48
4.48
8.27
20.6

4.48
4.48
8.27
20.6

2.06
2.06
4,13
6.89

JOS-
JBS-

-JOS-H-

150
300
300
300

8T210
8T210
8T210
8T210

15
25
35
45

150
150
150
150

65
65

120
300

65
65

124
300

30
30
60

'100

30
30
60

100

4.48
4.48
8.27
20.6

4.48
4.48
8.27
20.6

2.06
2.06
4.13
6.89

2.06
2.06
4.13
6.89

*Upper temperature limit of JOS-H-15, 25, 35 and 45 valves is +650F (+343C)' ^. -,

tóliet preésure for ternpãratures above +100F (+38C) should-lot exceed the ANSI flange rating'

Valves set below 15 psig (1.03 barg) cannot be stampe'o w¡t¡¡ irre ¡slr¡E Code Symbol. only metal seated valves may be set below 15 psig.

Dimensions and We¡ghts T2 Orifice

I
VALVE

H€IGHT

TYPE J (SCBEWEO CAP)
TYPE C (REGULAB LIFING LEVER)

(also JOS-H)
TYPE D (PACKED LIFTING LEVER)
TYPE L (BOLTED CAP)

e
10-718
(2761

45,46 2-9116
(6s)

11

(27s]
58-112
('r4uo)

59-112
(i 5i i) \+¿¿)

93059-1/4
(lþuþ,

32,34,35,36,37 10-718
(276',)

2-9t16
(65)

11

(27g',)

59-1/4
(1s05)

58-112
(1486)

59-112
(151 1)

902
(4oe)

JOS.
JBS.
JOS.H.

12,14,15,16,
22,24,25,26

11

(27e)
10-718
(276)

s9-1/2
(151 1)

2-9t16
(65)

59-114
(1505)

58-112
(1486)

882
(400) =

-

42 F, Please refertoWarrantyandWarningson page63.



Pressure-Temperature Limit Chart
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Air Capacities
Styles JOS and JBS

' I :, : :::: ': ,.-.'. : .. .a '.'

Set PfeSSUlÞSr i. ì: ;..iì ' 'ì:-Ì ¡ ':''';l " ':'
S-240,Þ¡iO. -- iiì¡:ìr-cir:rr:. 1': " ' .f r'

Shâded values are JOS onlY

CapacitY in standard cubic
feet per rninute of air at 60F
and 10"/o overpressure.r Valve

discharging to atmosPheric

Capacltiescertifiecl bythe National Board ot

Boiler and Pressure Vessel lnspectors and

in accordance with the ASME Boiler and

Pressure Vessel Code, Section Vlll.
Note: For air caPacities, USCS Units are exact equivalents of lmperial Units'

*Not valid below 30 ps¡g set pressure'

rcd;iiË-báo* sõ põig så pressure are calculated at 3 psi overpressure'

44 @, Please refer to Warranty and Warnings on page 63'

700
720
740
760
780

4309
4430
4550
4õ71
4792

2751
2824
2905
2982
3059

1544
1587
1630
r.67-1

1717

7060
7254
7456
7654
7852

1 1018
11327
1 1636
1 1945
12254

25799
26522
27246
27969
28692

18065
18571
19078
19584
20091

40046
41 169
42292
43415
44538

60919
62627
64335
66043
6775i

50532
51 949
53365
54782
s6i99

89554
92065
94576
97087
UYOV /

1927
't370
1414
1457
1500

600
620
640
660
680

3705
3826
3946
4067
41 88

2365
2442
2519
2596
2674

6070
6268
6466
6ô64
6862

9474
s783

10092
1 0401
10709

22182
22906
23629
24352
25076

15532
't6039
16545
17052
17558

45448
44865
46282
47698
49115

34433
35555
36678
37801
38924

52379
54087
55795
s7503
5921 1

77000
7951 1

82022
84s33
87043

133363

500
520
540
560
580

1979
2057
2134
221'-|
2288

1111
1154
1197
1241
1284

3101
3221
3342
3463
3584

7929
8238
8547
8856
91 65

5081
5278
5476
5674
5872

13000
13506
14013
14519
15026

28819
29942
31064
32187
33310

18566
19289
20013
20736
21459

36365
37781
39198
4061 5
42032

64446
66957
ô9468
7t979
74490

43840
45548
47256
48963
50671

111620
1 15969
120317
1 24666
129014

400
420
440
460
480

1594
1671
1748
1825
1902

894
937
981

1024
1067

4091
4289
4487
4685
4883

2497
2617
2738
2859
2980

6384
6693
7002
7311
7620

10468
10974
11481
11987
't2494

23205
24328
2545'l
26573
27696

14949
15673
16396
17119
17843

29281
30698
32114
33531
34948

51893
54403
56914
59425
61936

35300
37008
38716
40424
42132

89877
94226
98574

1 02923
107271

300
320
340
360
380

678
721
764
808
851

1892
201 3
2134
2255
2376

1208
1 285
1362
1439
't517

3101
3299
3497
3695
3893

7935
8442
8948
9455
9961

4840
5149
5458
5767
6076

11333
12056
12779
13503
14226

22197
23614
25031
26447
27864

17591
18714
19837
20959
22082

26760
28468
30176
31 884
33592

68134
72Æ3
76831
81 180
85528

39339
41850
44360
46871
49382

98656 171859160316

200
220
240
260
280

822
900
977

1 054
1131

461
505
548
591
634

2111
2309
2507
2705
2903

1288
1409
I 530
1651
1772

3295
36CIl
3913
4222
4531

7716
8439
s163
9886

10609

5403
5909
6416
6922
7429

11977
f3100
14229
15346
1 6468

18220
19928
21 636
23344
25052

15114
1 6530
17947
1 9364
24780

26785
29296
31806
34317
36828

67173
73469
79766
86063
92359

46391
50740
55088
59437
63785

't09156
1 19388
129620
139852
I 50084

t 17015
127984
1 38953
149922
160890

100
120
140
160
180

245
288
331
375
418

684
805
926

10l.7
1 168

437
514
591
668
745

1 751
2059
2368
2677
2986

1122
1319
1 517
1715
1 913

2A70
3377
3883
4390
4896

4099
4823
5546
6269
6993

8030
9447

I 0863
12280
1 3697

6364
7486
8609
9732

1 0855

9680
11388
13096
14804
1ô51 2

24648
28997
33345
37694
42043

14231
16742
19253
21769
24274

35690
41986
48283
54580
60876

62172
73141
84109
95078

106047

57996
68228
78460
88692
98924

't37
158
180
202
223

50
60
70
80
90

2M
282
321
360
398

627
726
825
924

i 023

382
443
503
563
624

978
1 133
1287
1442
1 596

1ô04
1857
2111
2364
2617

3557
41 18
4679
5241
5802

2291
2653
301 4
3376
o1àa

4488
51 96
5905
6613
7321

7954
9209

10465
11720
12576

541 1

6265
71 19
7973
8827

13777
1 5951
18125
20300
22474

32416
37532
42648
47764
s2880

19948
23097
26245
29393
32542

34750
40235
45719
51203
s6688

54.5
64.3
74.1
93.8
i't 5

10
15
20
30
40

152
179
207
261
322

sz.t
114
132
167
205

249
294
339
429
528 1351

637
752
a67

1098

388
459
529
669
824

910
1075
1239
1568
1929

1413
1 668
1924
2434
2995

2150
2538
2926
3703
4557

1789
21 05
2427
3071
3780

3161
3731
4302
5443
6699

7928
9359

1 0790
1 3652
16800

5475
6463
7451
9424

I 1602

1381 0
16303
18796
23782
29266

1 2883
1 5208
r 7533
22184
27300

5
6
7
I
I

s::..:s¡rl:

: 89.9
,,93.6

121
128
135
140
146

311
329

,345

, 360:l
374

199
21'l
221
230
240

510
540
566
590
614

1 197
1 255
1 308
1 362

728
771
808
843
a77

'1651
171 I

4379
4637
4862
5069
5277

2807
2927
3047

1 1928
12417

7340
7641

12787
13312

,ã
(-." i
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Air Capacities
Styles JOS and JBS

{"$süs LË${gT'$ì

{ l. I n ite,cl Sta tes (ì l.r st* r"r ur ro-¡ $y sienr}

Note: For air capacities, uscs units are exact equivatents of lmperial units.

Capacity in standard cubic
feet per minute of air at 60F
and 10% overpressure. Valve
discharging to atmospheric
pressure.

Capacities certified by the National Board of
Boiler and Pressure Vessel lnspectors and
in accordance with the ASME Boiler and
Pressure Vessel Code, Sect¡on Vlll.

4800
5000
5200
5400
5600
5800
6000

29076
30284

1 8563
1 9334
20106
20877
21648
22420
23191

10418
1 0851
11284
11717
12149
12582
13015

23639
24243
25452
26660
27868

15092
15478
16249
17020
17752

8470
8686
9119
9552
9985

3900
4000
4200
¡f400
4600

33783
34773
35763
36752

20619
21223
2't827
22431
23035

13164
13549
13935
14321
14706

7388
7604
7820
8037
8253

3400
3500
3600
3700
3800

28834
29824
30814
31804
32793

1 7599
1 8203
18807
19411
20015

1 1235
1 1621
12007
12392
12778

6305
6522
6738
6955
7171

2900
3000
3100
3200
3300

ô11 16
63648
661 81
68713

37277
38822
40366
4191 1

23886
24875
25865
26855
27A4s

14578
15182
15786
16390
16994

9307
9699

f0078
10464
10850

5223
5440
5656
5872
6089

2400
2500
2600
2700
2800

691 98
72A15
76432
80048

48454
50986
53519
5605r
58584

29554
31099
32643
34188
35733

18937
19927
20916
21906
22896

1 1558
12162
12766
13370
13974

7379
7764
8150
8536
8921

4'141
4357
4574
4790
5007

1900
2000
2f00
2200
2300

8383454009
54732
58349
61965
65582

37818
38324
40857
43389
45921

23067
23375
24920
26465
28009

14780
14978
15968
1ô957
17947

9021
9141
9746

10350
10954

5759
5836
6222
6607
6999

3232
3275
3492
3708
3924

1480
1500
1600
1700
1800

1272168653871783
78867

56888
62502
681 16
73729
79343

36649
40266
43882
47499
51 115

25662
28195
30727
33259
35792

15652
17197
18742
202A6
21831

10029
11019
12009
12998
13988

6121
6725
7329
7933
8537

3908
4293
4679
5065
5450

2193
2409
2626
2842
3059

fo00
If00
1200
1300
1400

114662
't17173
1 1 9683
122194
124705

77999
79707
81415
83123
84831

64699
661't 6
67533
68950
70366

51274
52397
53s20
s4642
55765

33032
33756
34479
35202
35926

23130
23636
24143
24649
25156

14108
14417
14726
1s034
15343

9039
9237
9435
9633
9831

5517
5638
5759
5879
6000

3522
3599
3676
3753
3831

1976
2020
2063
2106
21 50

900
920
940
960
980

't02t08
1046't 9
'107130

109640
1 12151

694s9
71167
72875
74583
76291

57616
59032
60449
61866
63283

4s660
46783
47906
49029
501 51

29416
30139
30862
31 586
32309

20597
21104
21610
22117
22623

12563
12872
13181
13490
13799

8050
8248
8446
8æ4
8842

4913
5034
5155
5275
5396

31 36
3214
3291
3368
3445

1760
1803
1847
1890
't933

800
820
840
860
880

Please refer to Warranty and Warnings on page os, ,l@ ¿s



Water Capacities
Styles JLT-JOS and JLT-JBS

Capacity in U.S. gallons Per
minute of water at 70F and 10"/"

overpressure.

Capacities c€rtìfied by the National Board of
Boiler and Pressure Vessel lnspectors and

in accordance with the ASME Boiler and
Pressure Vessel Code, Section Vlll.

USTS {.}NETË
(tJ nited Staies tttstcrr:ary System)

Note: USCS Units for water and llqulds are U.S. gallons per m¡nute

(1 U.S. gallon equals 0.8327 lmperial gallon).

iDlfterenl¡al pressulê ( ap) equals lnlet pressufe (set pressure plue overpressure) at llowlng condltlons mlnus back pressure'

fSee pages 14 to 43 for Minlmum and Maxlmum Sel Pressure L|mits'

{:'.w
,)

960
980

1000
1020
1040

170
't72
174
176
177

95.9
s6.9
97.8
98.8
99.8

438
445
447
452
456

267
270
273
275
278

1122
1 133
1 145
1 156
1 167

684
091
698
705
7',l2

2487
2613
2538
25,64
2589

1602
1 619
1635
1651
1667

5562
5620
5671
s73ft
5789

3783
3823
3862
3900
3938

3138
3171
3203
3235
3266

161
163
165
167
169

90.7
9't.8
92.8
93.8
94.9

86{l
880
900
s20
940

253
256
259
262
264

1062
1074
1086
1098
1110

647
6s5
662
670
677

415
419
424
429
4{}:}

2354
2381
2404
2435
2461

1516
1 534
1551
1 568
1 585

358'l
3622
3663
3704
3744

2970
3005
3039
3072
3105

5264
s325
5385
5445
5504

85.3
86,4
87.5
88.6
89.7

760
780
800
820
840

238
241
2U
247
260

152
154
156
157
1s9

608
616
624
632
640

390
395
400
405
410

1425
1444
1462
't481
1 499

998
1011
1024
1037
1049

2792
2829
2865
2900
2936

2213
2242
2270
2294
2926

4949
5014
5077
5141
s203

3366
3410
3454
3497
3539

79.5
80.7
81.8
83.0
84.2

660
680
700
720
740

221
225
228
231
295

141
143
145
147
150

567
576
584
592
600

363
369
374
379
385

't328
1 348
1 368
1 387
I 406

930
9M
958
971
985

2602
2641
2680
2718
2755

2062
2093
2124
2154
2183

4612
4681
4750
4817
4883

3137
3184
3231
3277
3322

7988

560
580
600
620
640

130
132
135
137
139

73.2
74.5
75.8
77.O
78.3

334
340
346
352
358

204
208
211
215
218

857
872
887
901
9't6

522
531
541
550
558

1899
1933
1966
1999
2031

1223
1245
1 266
1287
1308

4248
4323
4397
4470
4541

2890
2941
2991
3040
3089

2397
2499
2481
2522
2562

7358
7488
7616
Tt42
7866

66.3
67.8
69.2
70.s
71.9

460
¿180

500
524
540

185
189
193
196
200

118
120
129
125
128

776
793
809
825
841

473
483
493
503
513

303
310
316
s22
s28

1721
1758
1795
1830
1865

1 109
1 133
1 156
1179
1201

2619
2675
2730
27æ
2837

2172
2219
2265
2310
2354

6669
6812
6952
7090
7225

3850
3933
40't4
4093
4171

58.7
60.3
61.9
63.4
64.9

360
380
400
420
40

163
168
172
177
181

104
107
110
113
115

4'19
430
441
452
463

268
275
2Ag
2Ð
296

981
1008
1034
1059
1084

687
705
724
742
759

2317
2380
2442
2502
2561

1922
1974
2026
2076
2124

1529
1565
1605
1645
1684

5899
6061
6218
6372
6522

3406
3499
3590
3679
3765

49.9
5't.7
53.6
55.3
57.0

260
2AO
300
320
340

88.9
92.2
95.5
98.6
101

356
369
982
39s
407

228
236
245
259
2æ

139
144
i49
154
159

583
606
627
647
667

1633
1695
1754
18',12
I 867

1294
1343
1390
1436
1480

833
865
895
925
953

2894
3004
3109
321 1

3310

1 969
2043
ôt{Ê

2184
2251

7259
7533
7798
8054

5013
5203
5385
5562
s733

1',1797
12242
12672
13087

160
180
200
220
240

69.7
73.9
78.0
8r.8
85.4

39.1
41.5
43.7
45.9
47.9

179
189
2A0
209
219

109
115
122
124
133

458
485
512
537
561

279
296
312
3n
342

1015
1077
1135
1 190
1243

654
693
731
767
801

1544
1638
1727
181 1

1891

1281
1359
't432
1502
1569

3933
4171
4397
4612
4817

2270
2&8
2538
2662
2781

9254
9815

f0346
10851
1 1334

5695
6040
6367
6678
6975

60
80

100
120
140

42,7
49.3
55.1
60.4
6,5.2

23.9
27.6
30.9
33.9
36.6

109
126
141
155
167

66.9
77,2
86.3
94.6
't02

280
323
362
396
428

171
197
220
241
261

621
718
802
879
949

400
462
5"17
566
611

945
1092
1221
1337
1445

784
906

1013
't 109
1 198

2408
2781
3109
3406
3679

1390
1605
1795
1966
2124

5667
6543
7316
8014
8656

3487
4027
4502
4932
5327

6.9
9.7

11.9
13.8
19.5

5
10
15
20
40

19.3
27,3
33.4
38.6
54.6

12.3
17.4
21.3
24.6
34.8

49,3
69.8
85,5
98.7
139

31.6
44.7
54.8
63.3
89.5

115
163
200
231
327

80.9
114
140
161
229

226
320
392
453
640

179
253
310
359
507

401
567
695
802

't135

273
386
472
546
772

1006
1423
1743
2013
2847

695
983

't204
1390
1966

1635
2313
2833
3271
4627

-

4G W Please refertoWarranty and Warnings on page 63'
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Water Capacities
Styles JLT-JOS and JLT-JBS

USCS UNITS
(United States Customary System)

Capacity in U.S. gallons per
minute of water at 70F and 10%
overpressure.

Capacities certified by the National Board of
Boiler and Pressure Vessel lnspectors and
in accordance with the ASME Boiler and
Pressure Vessel Code, Section Vlll.

Note: USGS Units for water and liquids are U.S. gallons per minute
(1 U.S. gallon eguals 0.8327 lmperlal gallon).

&

640409
427
448

229
239
251

5s00
6000
6600

592
598
604
610

378
382
386
390

212
214
216
21A

1900
5000

4700
4800

s66
573
579
58s

361
365
369
374

202
205
207
209

4300
¿1400

4500
4600

872
883
89s

532
539
546
553
s59

339
344
348
353
357

190
193
195
198
200

3800
3900
4000
4100
4200

813
825
837
849
860

496
503
51 1

5T8
525

316
321
326
330
335

177
180
183
185
188

3300
3400
3500
3600
3700

1916
1950
't983

168
189
209

748
762
775
788
800

457
465
473
480
488

291
297
302
307
3't2

163
166
169
172
175

2800
2900
3(xt0
3100
3200

24A0
2533

1736
1774
1810
1846
1881

1059
1042
1 104
1 126
1 147

678
693
707
721
735

414
423
431
440
448

264
270
275
281
286

148
151
154
157
160

2300
240{t
2500
2600
27ûfJ

2194
2254
2313
2370
2425

1536
1578
1619
1659
1698

937
962
987

1012
1 036

600
616
633
648
ô6Ír

366
376
386
395
405

234
240
246
252
2s8

131
134
't38
141
145

1800
1900
2000
2100
2200

3067
3088
3109
9211

1976
1 989
2003
2068
2132

1383
1393
1402
144A
1493

844
849
855
883
910

540
5,44
548
566
583

330
332
334
345
356

210
212
213
220
227

118
119
119
123
127

1460
1¿t80
1500
1600
f700

2960
2982
3003
3025
3046

1 907
1921
1 935
1 949
1 962

1335
1345
1355
1364
1374

814
820
826
832
838

521
525
529
533
537

3't 8
320
323
325
327

203
204
206
207
209

114
114
115
116
117

1360
1380
1400
1420
1¿l4o

2849
2872
2894
2916
2938

1 895
1 850
1 864
1879
1 893

1285
1295
1305
't315
1325

784
790
796
802
808

502
506
510
514
51a

306
309
311
313
316

195
197
198
200
201

109
110
111
112
113

1260
1280
1300
1320
1340

3450
3479
3509

2734
2757
2781
2804
2827

1761
1776
1791
1 806
1821

1233
1244
1254
1264
1275

752
758
765
771
777

482
486
490
494
498

294
296
299
301
304

187
189
191
192
194

105
106
107
108
109

1160
1 180
1200
1220
1240

5845
5900
5954

3976
401 3
4050

3298
3329
3359
3390
3420

1683
1699
1715
1730
1746

261 3
2638
2662
2686
27'tO

1 179
'I 190
1201
1212
1222

719
725
732
739
745

460
465
469
473
477

281
283
286
289
2S1

179
181
182
184
186

100 -
101
102
103
104

toeo
1080
1100
I 120
I 140

* Dlflerentlal Pressure (AP) equals inlet pressure (set pressure plus overpressure) at llowing condit¡ons minus back pressure.
fSee pages 14 to ¡13 lor Mlnirnum and lllaxirnum Set Pressure L¡m¡ts.

Please referto Warranty and Warnings on page æ. j3@ 47



Saturated Steam CaPacities
Unfired Pressure Vessel Service
Styles JOS and JBS
:r:. ii i,'.:..'.i :r1i; r.';,'.::.,,, [¡i:ìiiîiì:ì \iìiiii': {t:ì

Set Pressures

.s+æpsig,',,--,,, 'ilïfiJ;J;:;;' 
r : :ìi' ,:ì

fcapaclties below 30 pslg set prcssufe are calculated at 3 pslg overpfessure.
*Not valid below 30 pslg set pressurÞ.

-

48 @, Plaase refer to Warranty and Warnings on page 63.

Capacity in pounds Per hour of
steam at 10% overPressure.t
Valve discharging to atmosPheric
pressure.

Capacities cerlified by the National Board of
Boiler and Pressure Vessel lnçectors and
in accordance with the ASME Boiler and
Pressure Vessel Code, Section Vlll'

6ù

,4'L
\'. '

313322
319426
325529
331632
337736
3¡lfl839

r80904
184428
187952
191476
195000
198524

123060
125457
127854
130252
132649
135046

102077
104066
106054
108043
1 10031
112020

80896
82472
84048
8s624
87200
88775

521f6
53131
54't46
55162
56177
57192

36492
37203
37914
38625
39336
40047

22258
22692
2312s
23559
2.3993
24426

14262
14540
14818
1 509ô
'!5-17.3

15651

8704
8874
9044
9213
9-q8-q
9552

5557
5665
5774
5882
5.o90
6098

3119
3179
3240
3301
âaÀt
u22

500
510
520
530tr^
550

282806
288909
295012
301116
307219

163285
166809
170333
173857
177380

1',|1074
113/72
1 15869
1 18266
120663

92135
94124
96'112
98101

73017
74593
76169
77745
79920

47040
48055
49070
50086
5t 101

32938
33649
34360
35071
35782

20090
20524
209s7
21391
2't825

12873
13151
13429
13706
13984

7857
8026
8196
8365

4474
4583
4691
4799

5016
5124
5232
5341

251 I
2572
2692
2693

2815
2876
293ô
2997

400
410
420
¡til0

¿150

¿160

470
It80

252289
258392
264496
270599
276702

145665
149189
152713
156237
159761

99089
101486
103883
1 06280
108677

82193
84182
86't70
88159

65138
66714
68290
69866
71441

41964
42979
43994
45010
46025

29384
30095
30806
31516

't7922
1 8356
I 8789
19223
1 9657

1 1484
11762
1 2030
12317
12595

7009
7178
7348
7518

221772
227876
233979
240082
246186

128046
131570
135094
138617
142141

87103
89500
91897
94294
96692

72251
74240
76228
78217
80205

57259
58835
6041 1

61986
63s62

36888
37903
38918
39934
40949

25830
26540
27251
27962
28673

15754
16188
16622
17055
17489

10095
10373
10650
10928
1 1206

616'l
633't
6500
6670
6839

3933
4041
4150
4258
4366

2207
2268
2329
2389
2450

350
360
370
380
390

482415450014276931191256
197359
203462
209s66
21 5669

'il0426
1 13950
117474
120998
124522

75117
77514
79912
82309
84706

6230S
64298
66286
68274
70263

49380
50956
52532
54107
s5683

31812
32827
33842
34858
35873

22275
22986
23697
2M08
251 19

13586
14020
14454
1 4887
15321

8706
8983
9261
9539
9817

531 3
5483
5652
5822
5991

3392
3500
3608
3717

1903
1964
2025
2086
2146

300
310
320
330
340

405441
420836
436231
451626
467020

378210
392571
406932
421292
435653

2327M
241582
250419
259257
268094

160739
166842
172946
179049
185152

92807
96330
99854

103378
106902

63132
65529
67926
70323
72720

52367
54356
56344
s8332
60321

41501
43077
44652
46228
47804

26736
27751
28766
29782
30797

18721
19492
20143
20853
2'ts64

1 1419
1 1852
12286
12719
't3153

7316
7594
7872
81 50
8428

4465
4635
4804
4974
5144

2851
2959
3067
3175
3284

1600
1660
172'l
1782
1 843

250
260
270
280
290

328468
343862
359257
374652
390047

306406
320767
335128
349489
363849

188557
197395
206232
215070
223907

130222
136326
142429
148532
154636

75187
78711
82235
85759
89283

51146
53543
55940
58337
60734

42425
44413
46402

'1839050379

33622
s51 98
36773
38349
39925

21660
22675
23690
24706
2572',|,

15167
158n
16588
17299
18010

9251
9684

101 18
1055r
10985

5927
6205
6483
6761
7039

3617
3787
3957
4126
4296

2309
24',t8
2526
2634
2742

't296
1357
1417
1478
1539

200
210
220
230
240

174520
18991 5
20s309
22A704

251494
266888
282283
297678

162798
177159
191520
205881

234602
248963
263324
277685
292045

100183
109021
1 17858

99706
105809
1 t 1912
118016
124119

57567
61091
64615
68139
71663

39160
41557
43954
46352
48749

32483
u471
36460
38448
40437

25743
27318
28894
30470
32046

1 6584
17599
1 8615
1 9630
20645

1 1612
12323
1 3034
13745
14456

7083
7516
7950
8383
8817

4538
4816
5094
5372
5649

2770
2939
3109
3278
3448

1 768
1876
1985
2093
2201

992
1053
1114
1174
1235

150
160
170
180
190

69189
75292
8't396
87499
93602

39948
43472
46996
50520
54044

27174
29572
31969
34366
36763

22541
24529
26518
28506
30495

17864
19439
21015
22591
24167

1 1508
12523
13539
14554
15569

8058
8769
9480

10191
10901

4915
5348
5782
6216
6649

3149
3427
3705
3983
4260

1922
2091
2261
2430
2600

't227
1 335
1443
1 552
1660

688
749
810
871
931

100
110
120
130
140

6432
7447
8463
9478

1 0493

4504
5215
5925
6636
7347

2747
3180
3614
4048
448'l

1 760
2038
2316
2593
2871

1074
1244
1413
1583
1752

685
794
902

1010
1118

384
445
506
567
628

50
60
70
80
90

97546
1 12941
128336
r4Ít730
1s9125

9099s
105355
1 19716
134077
148438

55996
64834
73671
82509
91346

38672
44776
50879
56982
63086

22328
25852
29376
32900
36424

15189
17586
19983
22380

12599
14587
r6s76
't85il
20552

9984
1 1560
r3136
't4712
16288

38766
45764
52762
66757
82151

'36163

42690
49218
62273
76634

22254
26271
30288
38322
47159

15369
18143
20917
26466
32569

8873
10475
12077
15280
1 8804

6036
7'.t26
8215

'10394

12792

5007
591 1

6814
8622

10610

3968
4684
5400
6833
8409

2556
3017
3479
4402
5417

1790
21 13
2436
3082
3793

1 091
1 288
1 486
1 880
2313

699
825
952

1204
1482

427
504
581
735
904

371
469
577

152
180
208
263
324

10
15
20
30
40

3s895
37367

33484
34857

2060ô
21450

12292
13018
13649
14291
14814

7881
8216
8553

5589
s818

4636
4826

3961
3524
3674
3824

20M
2165
2270
2367
2464

1431
1516
1 589
1 657
1725

873
924
969

1010
1052

559
592
621
647
674

341
361,
379
395
411

252
262

5
6
7
I
I

AnH.:ùg¡
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Saturated Steam Capacities
Unfired Pressure Vessel Service
Styles JOS and JBS

USCS UNITS
(United States Customary System)

Capacity in pounds per hour of
stearn at 10% overpressure.
Valve discharging to atmospheric
pressure.

Capacities certified bythe National Boardof
Boiler and Pressure Vessel lnspectors and
in accordance with lhe ASME Boiler and
Pressure Vessel Code, Section Vlll.

6-

1 679s1
170246
172550
174864
177189

117602
1 19209
120823
122443
124070

71731
7271 1

73695
74683
75676

45962
46590
47221
47854
48490

28052
28436
28821
29207
29595

1 7909
18't 54
18400
18647
18895

10051
10188
1 0326
10465
1 0604

1620
1640
1660
1 680
1700

1 566 t4
158864
161123
163390
1 65666

109664
111239
1',t2821
I 14408
t f6002

66889
67850
6881 4
69789
70755

42860
43475
44094
44714
45337

26159
26s35
26912
27290
27671

16700
16940
17181
17423
17666

9373
9507
9642
9778
9914

1520
1540
f560
1580
f600

225827
229257
232700
236155
239622

145485
147695
149913
1521 39
154372

1 01 871
1 0341 9
104972
1 06530
t08094

62136
63080
64027
64977
65931

39814
40419
41026
41 635
42246

24300
24669
25039
2541 1

25784

15514
't5749
15986
'16223
r646'l

8706
8839
8971
9105
9238

1420
1440
1460
1480
1500

2101 1 3
213265
21 5603
21 9000
222408

1 35362
137392
138899
141087
143282

94783
96204
97259
98791

100329

57812
58679
59323
60257
61 195

37044
37599
38012
38610
3921 1

22609
22948
23200
23565
23932

14434
14651
14811
1 5045
15279

8101
8222
8312
8443
8575

1320
1340
1360
1380
1400

194355
1 97507
200659
20381 0
206962

1252'tO
127241
'129271
131301
133332

87674
89096
90518
91939
93361

53476
54343
5521 I
56078
56945

34266
34821
35377
35932
3648822270

21931

2091 3
21252
21592

7493
761 5
7736
7858
7979

1220
1240
1260
1280
1300

13352
13568
13785
14001
14218

1 1 5058
1 1 7089
11 9'l 19
121149
1231 80

1 78597
181749
1 84900
188052
191204

80566
81987
83409
84831
86252

49140
s0008
50875
51742
52609

31487
32043
32599
33154
33710

19218
19557
19896
20235
20574

12269
12486
12702
1291 I
13135

6885
7007
7129
7250
7372

11 20
t 140
11 60
11 80
12qt

205475
209452
213429
217406
221382

1 62839
165991
169142
172294
175445

104906
106937
108967
1 1 0997
1 13028

73457
74879
76300
77722
79144

44805
45672
46539
47406
48273

28709
29265
29820
30376
30932

't7522
17861
18200
18s39
18879

11187
11403
1t620
11836
12053

6278
6399
6521
6642
6764

1020
1040
1060
1080
11 00

328909
335957
343004
350052
357100

223740
228535
233329
238123
242917

't85591
189568
193545
197521
201498

1470A1
150232
r 53384
1 56536
1 59687

94754
96785
9881s

100845
102876

66348
67770
691 92
70614
72035

40469
41 336
42203
43070
4Í1937

25931
26486
27042
27598
281 53

15826
16165
16s05
1ô844
17183

r0104
10320
10537
10753
't0970

5670
5792
5913
6035
61561000

980
960
940
920

293670
300717
307765
314813
321861

199769
2045ô3
209357
214152
218946

165707
169684
173660
177637
181614

1 31 323
134474
137626
140777
'143929

84602
86633
88663
90693
92724

59240
60ô62
ô2083
63505
64927

36133
37000
37867
38734
39602

23152
23708
24264
24819
25375

1413f
14470
14809
15148
15487

9021
9238
9454
9671
9887

5063
5184
5306
5427
5549

820
840
860
880
900

258430
265478
272526
279574
286622

175797
180592
185386
190180
't94975

145823
149799
153776
157753
161730

1 15564
1 18716
1 21 868
1 2501 I
128171

74450
76481
7851 1

80541
82572

52131
53553
54975
56396
57818

31797
32664
33531
34399
3s26ô

20374
20930
21486
22041
22597

12435
12774
131 13
13452
13792

7939
8155
8372
8588
8805

4455
4577
4698
4824
4941

720
740
760
780
800

2231 91
230239
297287
244fì35
251383

1 51 826
156620
161415
166209
171003

125938
't29915
133892
137869
141846

99806
1 02958
106't09
109261
112413

64298
66329
68359
70390
72420

45023
46444
47866
49288
50710

27461
28928
29196
30063
30930

'17596
18152
'18707
1 9263
19819

10739
11078
11418
11757
12096

6856
7073
72AS
7506
7722

3848
3969
4091
4212
4334

620
640
660
680
700

349942
356046
362149
368252
374356

202048
205572
209096
212620
216144

137443
139840
142237
144634
147032

1 14008
I 1 5996
1 17985
1 1 9973
121962

903s1
91927
93503
95079
96655

58207
59222
60238
61253
622ô8

40758
41468
42179
42890
4360'l

24860
25293
25727
261 60
26594

15929
16207
16485
16762
17040

9722
9891

10061
10231
10400

6207
631 5
6423
6531
6640

3483
3544
3605
3665
3726

560
570
580
590
600

Please refer to Warranly and Warnings on page os. lEEÍ +e



Saturated Stearn CaPacities
Unfired Pressure Vessel Service
Styles JOS and JBS

USES LBÞ-JITS
(tlniied States Üustomary Sysient)

Capacity in pounds Per hour of
steam at 10% overpressure.
Valve discharging to atmosPheric
pressure.

Capacities cert¡f¡ed by the National Board of
Boiler and Fressure Vessol lnepec'tors and
in accordance with the ASME Boiler and
Pressure Vessel Code, Section Vlll.

@
)

282L
ú40
2860
288{l
2900

35921
36329
s6744
3716ô
37596

20159
20388
20621
20858
21 100

92185
93233
94298
95382
96485

56264
56903
57553
58215
58888

35972
34350
.3É.734
35123
3s519

19066
19278
19493
19712
19934

zt20
2740
276l,,
27æ
28@

87183
88154
89139
90138
91153

53211
53803
5¿1405
55015
55634

2620
2640
2660
2680
2700

32156
32510
32868
33231
33599

't8046
'18245
1844ô
18650
18856

82523
83431
84351
85282
86226

50367
50921
51482
52051
52627

17089
17276
17465
17657
17850

2520
2540
2560
2580

47694
45217
4A745
49279
49820

30450
30783
31 120
31461 80741

781

16182
16360
16539
16720
16904

2420
2440
2460
24A0
2500

45164
45660
46160
46666
47',t77

28834
29151
29470
29793
30120

15484
16752
18033
19327

73998
74811
75631
76460
77294

189336
191415

2320
23¿t0
2360
2380
2400

42753
45226
43704
44186
44679

27295
/7597
27902
2A210
28,520

1531 I
't5488
15659
15832
16006

109319
1 10530
111752
t 12985
114229

70048
70824
71606
72396
73193

179229
181214
183217
185237
187277

2220
2240
2260
22aO
2300

25820
26110
26403
26698
26995

14491
14654
14818
14983
15150

t03414
r04576
105747
r06928
1 081 19

66264
67008
67759
68516
69279

40445
40898
41 356
41818
422A3

169546
171452
173972
175308
177260

2120
2140
2160
2180
2200

24401
24681
24962
25246
2s532

13694
't3851
14009
14169
14329

62621
63340
ô4063
64791
65525

38220
38658
39100
39544
39992

't60227
162064
163915
165778
167655

97730
98850
99979

t01115
r02260

12924
13076
13229
13383
13538

2020
2040
2060
2080
2100

59102
59797
60496
61200
61908

36072
36496
3ô923
37352
37785

23029
23300
29573
23847
24123

151222
153000
154789
156590
158402

92257
9332r
94413
9551 I
9661 7

1920
1940
1960
1980
2000

21699
21962
22227
22493
22760

'12178
12326
12474
12623
't2773

86910
87963
89022
90087
91 159

55688
56363
57042
57725
58411

33989
34400
34815
35231
35650

142488
144215
145951
147698
'149454

203491
205957

820
840
860
880
900

I
I
1

I
I

31962
32363
s2766
33172
39579

20406
20662
2091 I
21178
21438

11452
11596
1',1740
11885
12031

81728
82753
83784
8482'l
85862

52368
53025
53686
543s0
55017

191358
193759
196173
198ô00
201039

1 33992
195674
13æel
1 39063
140771

10744
1 0884
1 1025
1 'l 167
1 1309

1720
1740
'1760
1780
t800

29985
30377
30770
s1 166
31563

'19143
19394
19645
19897
20151

76673
77674
78681
79691
80707

49129
49771
50416
51 063
51714

179523
1 81 868
184229
186590
188968

1 25705
127347
128996
1 30654
1 3231 I

-)

50 @' Please refer to warranty and Warnings on page 63'
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Equivalents and Conversion Factors
This table may be used in two ways

(1) Multiplylhe unit under column A by the figure under column B, the result is the unit under column C.
(2) Dividelhe unit under column C by the figure under column B, the result is then the unít under column A.

A
IvIULTIPLY

B
BY

B
BY

c
TO OBTAIN

A
MULTIPLY 10 OBTAIN

c

€*-'

Temperalure:
Centigrade
Kelvin

Fahrenheit
Fahrenheit +460
Fahrenheil (F+460) 5/9

5/9 (Fahrenheit - 32)
Centigrade + 273
9/5 (Cenligrade)+32
Rankine
Kelvin

lnches
lnches
lnches
lnches
lnches of rnercury
lnches of mercury
lnches ol mercury
lnches ol rnercury

Cent¡mgl€rs
FeEt
Meters
Yards
Fest of water
Pounds per square ínch
Atmospheres
Kilograms per sq, cm

2.540
0.08333
0.0254
0.02778
r.133
0.4912
0.03342
0.03453

Pounds (at 60ÐWaler (cubic feet) 62.4

Specific gravity
(of gas or vapors)

Square centimeter
Square inch
Square inch
SSU
ssu

28.97 Molecular weight
(of gas or vapors)

0.1550 Square inch
6.4516 Squarecentimeler

645.16 Square millimeter
A.2205 x SG Centipoise
0.2162 Cenlisloke

Gallons(U.S.)
Gallons(U.S.l
Gallons(U.S.)
Gallons(lmperial)
Gallons(U.S.)
Gallons(U.S.)
Gallons of water
Gallons of liquid

per m¡nute
Gallons per minule
Gallons per minutg
Gallons per minute
Gallons per m¡nute
Gallons per minute
Grams

Cubic centimelers
Cubic feel
Cubic inches
Cubic inches
Gallons (lmperial)
L¡ters
Pounds (at 60F)
Pounds per hour liquid

(ar 60F)
Cubic leet per second
Kilograms per hour
Lilers per second
Liþrs per minute
Mü/hr.
Ounces

3785.
0.f 337

231.0
2n.4

0,8327
3.785
8.337

500 x Sp. Gr.

o.002228
227.0 x SG

.06309
3.785

.2271

.03527

FeEt
Feet
Feet
Feet of waler
Feet of water

Meters
Yards
Centimeters
lnches of mercury

0.3048
0.3333

30.48
0.8818
0.4335 inchPounds

Pounds
Pounds
Pounds
Pounds
Pounds
Pounds
Pounds per hour
Pounds per hour
Pounds per hour líquid

Pounds per sq. inch
Pounds per sg. inch
Pounds per sq. inch
Pounds per sq. inch
Pounds per sq. inch
Pounds per sq. inch
Pounds per sg. inch
Pounds per sq. inch
Pounds per sq. inch

0.1199 Gallons H2O (l 60F (U.S.)
453.6 Grams

0.0005 Short tons (2000 lbs.)
0.4536 K¡lograms
0.000,1536 Metric tons

16.00 Ounces
6.323/M.W. Cubic leel per m¡nute
.4536 Kilograms per hour

0.002Sp.Gr. Gallons per minute
tiqu¡d (ar 60F)

27.68 lnches of water
2.307 Feet ol water
2,036 lnches of mercury
0.07031 Kilograms per sq. cm
0.0680 Almospheres

51.71 Millimeters of mercury
0.7032 Meters of water
0.06895 Bar
6.895 KiloPascals

Meters
Meters
Meters
Meters

3.281
1.094

100.0
39.37

Feet
Yards
Cenlimeters
lnches

Liters
Lilers
Liters
Lilers per hour

0.03532
1000.

0.2642
0.004403

Cubic feet
Cubic centimeters
Gallons
Gallons per mlnute

Cent¡meters
Centimeters
Centimeters
Centímeters
Cubic centimeteß
Cubic leet
Cubic feet
Cubic feet per minute
Cubic feet per second
Cubic inches
Cubic inches
Cubic metêrs
Cubic meters per hour
Cub¡c meters per minute
Standard cubic feet per min,
stànùaio òuu¡ð tðei pãr min.
Standard cub¡c f€et p€r min.
Standard cub¡c feet per min.
Slandard cubic feet per m¡n.
Standard cubic feel per min.
Standard cubic feet per min.
Standard cubic feet per min.

lnches
Feet
Meters
Yards
Cubic inches
Gallons
Barels
Cubic meters per minute
Gallons per minute
Cubic centimeters
Gallons
Gallons
Gallons per minute
Cubic feet per minute
Slandard cubic ft. per hr
Sta¡dard cubic ft. per day
Nmo/min.
Nm3/hr-
Nmlloay
SmYmin.
sm3/hr-
sm3/day

0.3937
0,03281
0,010
0.01094
0.06102
7.481
0.1781
0,02832

448.8
16.39
0.004329

264.2
4.403

35.S1
60.00

1440.
o.o2716
1.ô30

39.11
0.02832
1.699

40,78

.Barrels
Bars
Bars
Bars

Gallons (U.S.)
Pounds per square inch
Kilograms per sq. cm
KiloPascals

42.O0
14.50

1.020
100.0

Kilograms
Kilograms
Kilograms
Kilograms per minute
Kilograms per sg. cm
Kilograms per sq. cm
Kilograms per sq. cm
Kilograms per cubic meter
KiloPascals
KiloPascals
KiloPascals

Pounds
Short tons (2000lbs.)
Ounces
Pounds per hour
Pounds persq. in.
Atmospheres
lnches of merctry
Pounds per cubic foot
Pounds per sq. in.
Bars
Kilograms per sq. cm

2.205
0.001102

35.27
132.3

14.22
0.9678

28.96
16.018
0.1450
0.0100
0.01020

lnches of water
lnches of water

0.03613
0.07355

Pounds per sq. in.
lnches of

Almospheres
Atmospheres
Almospheres
Atmospheres
Atmospheres
Atmospheres
Atmospheres
Atmospheres

Pounds per square inch
Kilograms per sq. cm
lnches of mercury
Millirneters of mercury
lnches of water
Fset of waler
Bars
KiloPascals

14.70
1.033

29.92
760.0
407.2
33.93

1.013
101.3

Please refertoWarrantyandWarnings on page æ. EE Sl



Air Capacities
Styles JOS and JBS

, i'ir. ',,Set'Prêssures 
,

,o35¡!Q,b3r9,, .,:, ¡,¡,tr:'Ë.åi ${j tii4Ëîiç
Shaded values are JOS onlY

tcapacltlegbelow2.obarsetpressurgarecalculatedat0.2baloverpressufe.

52 æ, Pbase refetto Warranty and Warningson page63.

hy the Board of

Boiler and Pressure Vessel lnspectors and

in accordance with the ASME Boiler and

Pressure Vessel Code, Section Vlll'

CapacitY ¡n standard
of air per minute at 1

overpressure.t
Valve discharging to
pressure.

6C and 10%

atmospheric

cubic mete

u
86
88

75.4
77.2
78.9

1a
137
't40

u4
353
361

210
215
220

538
55'l
563

1 260
1 290
131 I

882
903
924

1956
2002
2048

8¿!00
8600
8800

74
76
78
80
82

66.5
68.3
70.1
71.8
73.6

118
121
124
128
131

304
312
320
328
336

185
190
195
200
205

778
799
820
841
861

474
487
500
512
525

1112
1141
1171
1201
123,0

21781726
't772
1818
1864
1910

7400
7600
7800
8000
8200

57.6
59.4
61.2
63.0
64.7

64
66
68
70
72

102
105
109
112
115

263
27'-|
279
288
296

160
165
170
175
180

411
424
436
449
462

963
993

1 023
1052
1082

674
695
716
737
757

1495
1541
1587
1634
1680

2275
2345
2415

1887
1945
2003
2061
2120

33É'4
3448
3551

6400
6600
6800
7000
7200

54
56
58
60
62

86.9
90.0
93.2
96.4
99.5

48.7
50.5
52.3
54.1
55.8

136
141
146
151
155

348
360
373
386
398

223
231
239
247
255

570
s91
612
633
653

1265
1311
1357
't403
1449

815
844
874
904
933

1924
1 995
2065
2t35
2205

1596
1654
1713
1771
1829

2829
2932
3035
3138
3241

5400
5600
5800
6000
6200

44
46
48
50
s2

39.9
41.6
43.4
45.2
47.O

111
'116

121
126
tJt

71.1
74.2
77.4
80.6
83.7

182
190
198
206
214

466
487
508
529
550

284
297
310
322
335

1034
1081
't127
1 173
1219

666
696
726
755
785

1305
1364
1422
1 480
1538

2314
2417
2520
2623
2726

1574
1644
1714
1 784
1 854

4400
4600
4800
5000
5200

31.O
32.7
34.5
36,3
38.1

34
36
38
40
42

55.2
58.4
ô1.6
64.7
67.9

86.5
91.5
96.4
101
106

221
234
246
259
272

141
149
158
166
174

518
548
577
607
637

362
383
404
425
446

804
850
896
942
988

1223
1294
'1364

1 434
1 504

1015
1073
1 131
1 189
1247

't799
't902

2005
2108
2211

31 16
3294
3473
3651

3400
3600
3800
4000
4200

24
26
28
30
32

22.1
23.9
2s.6
27.4
29.2

6'l.7
66.7
71.7
76,ô
81.6

39.4
42.6
45.7
48.9
52.1

101
109
117
't25
133

259
279
300
32'l
3,42

157
170
183
196
208

574
620
66ô
712
7s8

369
399
429
458
488

724
7A2
840
8S8
957

1284
1387
1490
1593
1696

873
943

101 3
1 083
1 153

2223
2402
2580
2759
2937

2400
2600
2800
3000
3200

14
16
18
20
22

23.6
26.7
29.9
33.1
36.2

13.2
15.0
16.8
18.5
20.3

36.9
41.9
46.9
51.8
56.8

94.5
107
119
132
145

60.6
68.7
76.8
84.9
93.1

155
175
196
217
238

343
389
435
482
528

22',1

251
280
310
340

522
593
663
733
803

433
491
550
608
666

768
871
974

1077
't180

1928
2186
2444
2703

133'l
1510
1688
1866
2045

31 33
3552
3972
4392

1400
1600
1800
2000
?200

3358
3808
4258
4709

4
tt
I

10
12

7.7
10.9
14.1
17.2
20.4

4.3
6.1
7.9
9,7

11.4

12.2
17.1
22.1
27.0
32.0

19.9
28.i
36.2
44.3
s2.4

51,1
ILY
92,7
113
134

31.1
43.ë
56.5
69.2
81.9

1't3
{Eô

205
251
297

73.0
tue
132
162
191

143
4n.l

259
317
375

253
356
459
562
665

172
tLt
312
382
452

439
617
79ô
974

1153

1033
1453
1873
2293
2713

635
894

1 152
14'11
1 669

1 107
1557
2008
2458
2908

400
600
800

1000
1200

0.85
0.90
0.95

I
2

{ê
, 1,7

1.7
1.7-
2.6

4.6
4.7
4.8
5.0
7.2 11.8

7.6
' .,7.8

11.9
12.2
12.5
12.7
18.5

27.9
28.6
29.2
29.9
43.4

19.5
20.0
20.5
20.9
30,4

43.3
44.4
45.4
46.5
67.4

65.9
67.5
69.1
70.7
'102

54.7
56.0
57.3
58.6
85.1

167
i72
176
180
261

96.9
99.3
101
104
150

243
zlv
254
260
378

423
433
444
454
658

395

414
423
ô14

85
ô^
95

100
200

0.60
o.65
0.70
o.75
0.80

2;6
2.6
2.7

:2.8
2.9

10.4
10.7
11.0
11.3
11.6

'24.5'
25.2
25.9
26.5
27.2

17.1
17.6
18.1
18.6
19.0

38.0
39.1
40.2
41.2
42.3

':: 48,O
49.4
50.7
a2.o
53.3

85.1
87.6
89.9
92.2
94.6

61.1
ê^a

64.3

213
219
225
231
237

147
151
155
159
163

347
357
366
376
385

60
65
70
75
80

372
382
392
403
413

0.35
0.40
0.45
0.50
o.55

, 3,4
: ,'3.b,'3,7

,, ' 3.8, 3.9 37.0 82.73tr.< 207
139
143 337

35
40
45
50
55361

.''-,t
\ ,ï



Air Capacities
Styles JOS and JBS

MFTRIC UNITS

Capacity in standard cubic
meters of air per minute at 16C
and 10% overpressure. Valve
discharging to atmospheric
pressure.

Capacitiescertified bythe National Board of
Boiler and Pressure Vessel lnspectgrs and
in accordance with the ASME Boiler and
Pressure Vessel Code, Section Vlll.

ß="''

634
650

356
365

400
410

40000
41000

555
571
587
602
618

311
320
329
338
347

350
360
370
380
390

35000
36000
37000
38000
39000

300
310
320
330
340

746
770
795
820
845

476
492
507
523
539

267
276
285
293
302

30000
31000
32000
33000
34000

397
412
428
444
460

222
231
240
249
258

250
260
270
280
290

1019622
646
671
696
721

25000
26000
27000
28000
29000

816
856
897
938
978

498
522
547
572
597

318
333
349
365
381

178
187
196
205
214

200
210
220
230
240

20000
21000
22000
23000
24000

238
254
270
286
302

134
142
151
160
169

t50
160
170
180
190

22401568
1672
1776
1880

956
1020
1083
1146
1210

613
653
694
7U
775

374
398
423
448
473

r5000
16000
17000
18000
19000

1464
1485
1506
't527
1547

893
906
918
931
944

572
580
588
596
604

349
354
359
364
369

223
226
229
232
235

125
126
't28
130
132

t40
142
t4
146
t48

2091
2121
2151
2180
2210

14000
14200
14400
14600
14800

829
u2
855
868
880

531
539
548
556
564

324
329
334
339
u4

207
210
213
216
2't9

116
118
119
121
123

r30
132
134
f36
138

1943
1972
2002
2032
2062

1360
1381
1402
1423
1443

13000
13200
13400
't3600
13800

107
109
110
112
't14

120
122
124
126
128

1794
1824
1854
1883
1913

1256
1277
1298
1319
1339

766
779
791
804
817

491
499
s07
515
523

259
304
309
314
319

191
194
197
200
204

12000
12200
12400
12600
f2800

450
458
466
474
483

275
279
2U
289
294

175
178
181
185
188

98.s
100
't02
103
105

t't0
112
114
f16
118

1646
1676
1705
1735
176s

1152
't173
1194
1215
1236

703
715
728
741
753

1 1000
11200
1 1400
1 1600
1 1800

89.6
91.4
93.2
94.9
96.7

100
102
104
106
108

1497
1527
1557
1587
1616

1048
1069
1090
't't11
1132

639
652
665
677
690

409
418
426
4U
442

250
255
260
265
270

159
162
166
169
172

2325
2371

10000
I 0200
10400
f0600
10800

80.7
82.5
84.3
86.0
87.8

90
92
94
96
98

944
965
986

1007
1028

s76
589
601
614
627

369
377
38s
393
441

225
230
235
240
245

143
147
150
153
156

2094
2140
2186
2233
2279

1349
1379
1408
1438
1468

9000
9200
9400
9600
s800

Please refertoWarrantyand Warnings on page os. IEEEE 53



Water Capacities
Styles JLT-JOS and JLT-JBS

Capacity in liters per minute of
water at21C and 10%
overpressure.

Capacities certified by the National Board of
Boilor and Presaure Vessel lnspoctors and
in accordance with the ASME Boiler and
Pressure Vessel Code, Section Vlll.

MHîRIC SNITS

*Diflerential Pressure (AP) equals intet pressure (set pressure ptus overpressure) at flowlng conditlons mlnus back pressur€.

fSee pages 14 to 43 for Mlnlmum and Maxlmum Set Pressure Limits.

54 -.ry. Please refer to Warranty and Warnings on page 63.

,)

Ê'
378
383
389
rq94
399

72
74
76
7e
80

4430
449'l
4551
46'tO
4669

2702
2739
2î76
2812
2848

't73'l
1755
1778
'!802
't825

1056
1071
1085
1099
11 13

674
683
693
702
711

21961
22264

14939
15145

12391
12562
12731
12897
13062

9820
9956

10089
10221
1 0351

6326
6414
6500
8585
6668

7200
7400
7600
7800
8000

980
996

101 1

1026
1041

626
636
645
655
665

351
3s6
362
367
373

62
64
66
68
70

91 13
9258
940,2
9543
9683

5870
5964
6057
6148
6238

41 10
4176
424',I
4305
4368

2507
2547
2587
2625
2664

1ô06
't632
1657
1682
1707

20379
20705
21026
213/;2
2185,4

13862
14084
14303
14518
14730

1 1499
1 1683
11864
12042
1?218

6200
6400
6600
6800
7000

52
54
56
58

2296
2340
2383
2425
2466

1471
1499
1526
1553
1580

898
915
931
948
964

573
584
595
605
615

321
927
333
339
345

18663
19018
19367
197't0
20047

1 2695
12937
13175
13408
13637

10531
10731
10928
11122
11312

8345
8504
8660
8814
8964

5376
5479
5579
5678
5775

3764
3836
3906
3976
4044

5200
5400
5600
5800
6000

880
871
862
853
844

562
556
550
545
539302

305
309
312
315

46
47
48
49
50

9904
1001 1

10117
10222
'10326

7849
7934
8018
8101
81 83

5057
5111
5165
5219
5272

3541
3579
3617
3654
3691

2'159
2143
2206
2229
2251

1383
1398
1413
A2A
1442

4600
4700
4800
4900
5mo

17553
17743
17931
181 17
18300

1 1940
12074
12197
12324
't2449

797
807
816
826
835

509
515
521
527
533

285
289
292
295
299

41
42
49
44
45

9351
9464
9576
9687
9796

7410
7500
7589
7677
7763

4774
4832
4889
4945
5001

3343
3383
3423
3463
3502

2039
2063
2088
2't12
2136

130ô
1322
1338
1353
1368

28702
29050
29394
29734

16572
16773
16971
17167
17361

11273
1 1409
1 1544
1 1678
1 1810

4100
4200
4300
4400
4500

274
275
271
26736

37
38
39
40

1910
1 937
I 963
1 988
2014

1224
1241
1257
1274
't290

747
757
767
777
7A7

477
483
490
496
502

15528
15743
15954
16162
16368

1 0563
10709
1 0853
10994
11134

8762
8883
9002
9120
9236

6944
7039
7'134
7227
7319

4473
4535
4596
4656
4715

3132
3175
3218
3260
3302

3600
3700
3800
3900
4000

26895
27266
27692
27993
28350

31
32
33
34
35

1773
1 801
1 829
1 8s6
I 883

11 36
1154
1172
1189
1207

693
7A
715
726
73ô

442
449
456
463
470

248
252
256
260
263

9802
9959

10't 13
1 0265
104t5

8131
8261
8389
8515
8639

6¿143
6547
6648
6748
68,47

4151
4217
4243
4347
4/.11

2906
2953
2999
3044
3088

3100
3200
s300
3400
3s00

24958
25357
25750
26137
26519

14410
14640
14867
1509f
1531 I

405
413
420
428
435

227
231
236
240
244

26
27
28
29
30

3801
3874
3945
4015
4083

2662
2712
2762
2811
2859

1623
1654
1685
1714
1744

1040
1060
't079
1098
11 17

635
647
659
670
682

22856
23292
23719
24139
24552

't3197
13448
13695
't3937
14175

8977
9148
9316
9481
9ô43

7446
7548
7727
7864
7998

5901
6013
6124
6232
6339

2600
2700
2800
2900
3000

178
183
189
194
199
204
209
214
218
223

21
22
I
24
26

20

r6
17
18
19

1273
1312
1351
1388
1424
1459
1493
1527
r 5ô0
1592

9't2
935
957
978
999

1020

816
841
865
889

498
513
528
542
556
570
584
597
610
622

318
327
937
346
355
364
972
381
389
397

10352
10671
10980
11 281
1'1574
11860
12139
12412
12679
12940

7042
7259
7469
7674
7873
8068
8257
8443
8625
8802

5841
6021
6195
6365
6531
6692
6849
7003
715,4
7301

4629
4771
4910
5044
51 75
5303
5424
5550
5669
5786

2982
3074
31 63
3250
3334
3416
3497
3575
3652
3728

2088
2152
2215
2275
2334
2392
2448
2503
2557
2610

1600
1700
1800
1900
2000
2100
2200
2300
24AO
2500

42189
43487
44748
45974
471 69
48333
49471
50583

25962
26761
27537
28252
29027
29743
30443
31 128

17930
18482
19018
19539
20046
20541
2r025
21497
21960
22413

4't3
431
449
465
442

263
275
288
297
307

147
154
160
16ô
172

1l
12
13
14
15

2472
2582
2688
2749
2887

1731
1808
1882
1953
2022

1056
1 103
1 148
1 191
1233

676
706
735
763
790

21527
22484
23r',O2
242A5
25138

14867
15528
16162
16772
1 7361

8583
8965
9331
9683

10023

5839
6098
6347
6587
681 I

4843
5058
5265
5464
5656

3838
4009
4172
4330
4482

1 100
1200
1300
1400
1500

34981
36536
38028
39464
40849

194
210
224
238
251

't09
118
126
133
141

o
7
I
I

10

1278
1381
1476
1566
1651

780
a42
900
955

1007

499
539
577
612
645

305
329
352
373
3S3

10980
't1859
12ô78
13447
14175

6339
6847
7320
7764
8194

4312
4658
4979
5281
5567

9577
3863
4130
4381
461 I

2834
3062
3275
3472
3659

1826
1972
21 08
2236
2357

600
700
800
900

1000

25835
27905
29832
31641
33353

15898
17172
18358
19471
2052s

318
450
551
636
712

204
288
353
408
456

124
176
215
249
278

79.5
112
137
159
177

44.6
63.1
77,2
89.2
99.7

r
2
3
4
5

1 460
2065
2529
2920
3265

1157
1ô36
2004
2914
2587

745
1054
't291
1491
1667

522
798
904

1044
't't67

100
200
300
400
500

10547
14916
18268
21094
23584

6490
9179

11242
12981
14513

4482
6339
7764
8965

10023

2588
3660
4482
5176
5787

1760
2489
3049
3521
3936
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Water Capacities
Styles JLT-JOS and JLT-JBS

Capacity in liters per minute of
water at 21C and'l0"/o
overpressure.

Capacities certif¡ed by the National Board of
Boiler and Pressure Vessel lnspectors and
in accordance with the ASME Boiler and
Pressure Vessel Code, Section Vlll.

&_,)

METRIC UNITS

*Differentlal Pressure (ÀP) equals lnlel pressure (set pressure plus overpressure) at flowlng condltions minus back pressune.
tsee pages 14 to 43 for Mlnimum and Maxlmum Set Pressure L¡mlts.

41000
42000
43000
44000
45000
45500

1609
1629
1648
1667
1686
1696

903
914
925
936
946
951

410
420
430
40
4s0
455

36000
37000
38000
39000
40000

2362
2395

1508
1529
1549
't570
1590

846
858
869
881
892

360
370
380
390
400

31000
32000
33000
34000
35000

2192
2227
2262
2296
2329

'1399
1422
1444
1466
1487

785
798
810
822
834

310
320
330
340
350

26000
27000
28000
29000
30000

3290
33s2
3414

2008
2046
2083
2120
2',t57

1282
1306
1330
1354
1377

719
733
746
759
772

260
270
280
290
300

21 000
22000
23000
24000
25000

2956
3026
3094
3161
3226

1804
1847
1888
1929
1969

1152
't179
1205
1231
1257

646
661
676
691
705

210
220
230
240
250

16000
17000
18000
19000
20000

94316604
6807
7004
7196
7383

4028
4't52
4272
4389
4503

2581
2660
2737
2812
2885

1575
1623
1670
1716
176'l

1005
1036
1066
1095
1124

564
581
598
615
631

160
170
t80
f90
200

14200
l¿1400
14600
14800
15000

8885
8947
9009
9070
9l3l

6221
626s
6308
6351
6394

3794
3821
3847
3874
3900

2431
2448
2465
2482
2499

1484
1494
1504
1515
152s

947
954
960
967
973

531
535
539
u2
546

142
14
14ô
148
t50

13200
13400
13600
13800
14000

8566
8631
8695
8758
4822

5998
6043
6088
6133
6177

3658
3686
3713
3740
3767

23/,4
2362
2379
2397
2414

1430
1441
1452
r463
1473

913
920
927
934
940

512
516
520
524
527

132
134
t3ô
138
t4{¡

12200
12400
12600
't2800
13000

8235
8302
8369
8435
8501

5766
5813
5860
s906
5952

3517
3546
3574
3602
3630

2253
2272
2290
2308
2326

1375
't386
1397
1409
1419

878
885
892
899
906

492
496
500
504
508

122
121
f26
128
130

11200
1 1400
11600
11800
12000

12248
12357

7890
7960
8030
8099
8167

5525
5574
5623
5671
5719

3370
3400
3429
3459
3488

2159
2178
2197
2216
2235

1318
1329
1341
1352
1364

841
848
856
863
870

472
476
480
ß4
488

112
114
ft6
tt8
120

10200
10400
10ô00
10800
11000

11688
11802
11915
't2027
12138

7530
7603
7676
7748
7820

5272
5324
5375
5425
5475

3216
3247
3278
3309
3339

2060
2080
2100
2120
2140

1257
1270
1282
1294
1306

803
810
818
826
833468

463
459
455
450102

104
106
108
110

9200
9400
9600
9800

1 0000

1

1

1

1

1

101
221
339
457
573

7151
7228
7305
7381
745ô

5007
5061
5115
5168
5220

3054
3087
3120
3152
3184

1957
1978
1 999
2019
2040

1 194
1207
1220
1232
1245

762
770
779
787
795

428
432
437
441
446

92
s1
96
98
00I

8200
8400
8600
8800
9000

13224
13384

10480
10607
10732
10857
10979

6751
6833
6914
6994
7073

4727
4785
4841
4897
4953

2883
2918
2953
2987
3021

1847
1870
1892
1914
I 935

1127
1141
1't54
I 168
1181

719
728
737
745
754

404
408
413
418
423

E2
84
86
88
90

Please referto Warranty and Warnings on page æ. .æEEí ss



Saturated Steam CaPacities
Unfired Pressure Vessel Service
Styles JOS and JBS

I\TËTRIC UNITS
Shaded values are JOS onlY

fGapaclties below 2.0 bar set pressure are calculated at 0.2 bar overpressure.
iNot valid below 2.0 bar sel pressurê.

so ãã-=* Please refer to Warranty and Warnings on page ô3.

Capacity in kilograms Per
hour of steam ât 107o over-
pressure.t Valve discharg¡ng to
atrnospheric pressure.

Gapacities eertitfed bylhe National Board of
Boiler and Pressure Vessel lnspectors and

in accordance with the ASME Boiler and
Pressure Vessel Code, Section Vlll.

)

2674
275/
2834
2914
¿vw,
æ74

66
68
70
72
T1
76

19088
19658
2022.9
20795

2194.0

12P.31
12596
1æ62
13327
rù9ù
140s8

7465
7688
7911
8134
N'
8580

4766
4908
5050
5193
oùN,
il78

87538
90155
92n1
95387
onôtvl

69374
71447
79521
75594
'r'raa7
79741

31295
322W
3Ít165
34101
âtna^
35971

155138
ß9n4

105533
't@687

6600
6800
7000
72@
7M
7600

4053
4196
4338
4Æ1
4623

?275
2955
243/.
2514
2594

56
58
60
62
64

26618
27554
28489
æ424
30359

16236
16806
17376
17947
18517

10403
10768
11134
1 1500
1 1865

6349
6572
6795
7018
7242

74458
n074
79690
82306
u922

59008
61081
ô31s4
65227
67301

44693
¡16029
473É/.
Æ700
ffiâa
51372

38014
39350
40686
420?2
¿13357

131956
136592
141?9.9
145865
150502

89763
92917
96071
99u,5

1û2379

5600
5800
6000
6¿00
6400

8575
8941
9306
xi72

1m37

5294
5/;57
5680
5903
6126

3341
3484
3626
3768
991 1

1875
1955
2035
21 15
2195

46
48
50
52
al

31336
32672
34007
3534fr
36679

21942
?28n
23812
24748
25683

13383
13954
14524
150S5
15665

73993
Tt147
80301
83455
8ô609

61377
63993
66609
69225
7l8/.1

48A11
50714
52788
54861
56934

fi$n4
113410
118046
122683
127319

4600
4800
5000
5200
5400

1475
1555
1635
1715
1795

36
38
40
42
M

10531
1 1101
11672
12242
12813

67Æ
7113
7479
78Á4
8210

41 18
43/.1
4564
4787
5011

2629
2771
2914
3056
3199

38274
40348
42421
44494
46568

24657
25993
27329
28665
30000

17265
18201
19136
2W7'-!
21co7

8s591
90228
94864
99501

104137

58223
61377
64531
67685
708ít9

4É,296
50912
53528
s6144
58761

1ß243
156273
16¡lÍ103

3600
3800
4000
42c0
4400

1917
2059
?202
2544
2ß7

1076
1 155
1235
1315
1395

ß
28
30
32
34

12589
13524
14460
15395
16330

7678
8249
8819
9390
9960

4920
5285
5651
6017
6382

3003
3?26
3449
3672
3895

35215
37831
40//.7
430il
45680

27908
29981
32054
34't28
36201

17979
19315
20650
21986
23322

108092
1't6122
'124152
132't82
140212

62409
67046
71682
76319
80955

4245/.
45608
48762
5't916
55070

2600
2800
3000
3200
3400

13/.7
1418
1489
1632
1T74

756
796
836
916
996

18
19n
a¿
24

5397
5682
5967
6538
7108

3458
3641
3823
4189
4554

2110
2222
233Ít
2556
2780

24750
26058
27367
29983
32599

19615
20651
21688
23761
25834

12636
13Ít04
13972
15308
1664Í!

8848
9316
9783

10718
11654

75971
79986
84001
92031

100061

4ì863
46182
48500
53136
57n3

æ838
3141s
32992
36146
39300

19162ô
20175¿.
21 1881

1787ß
'1882t3

197650

1 10003
1 15817
121631

1800
1900
2000
2û
2m

1552
16et
1n6
1887
1999

991
1062
1133
1205
1276

556
596
636
676
716

13
14
15
16
17

9297
9965

10633
1't300
11968

6510
69n
7445
7913
8380

3970
42û
4541
ß26
51 11

2544
2727
2909
3092
3275

21953
23530
25107
26684
28261

't8210

19518
20826
219
23//'2

1¡1.4Íll
15468
16505
17r41
18578

80935
86748
92562
9&Ì76

101'190

55895
59910
æ926
67941
71956

sn72
3459r
36909
39æ'7
41545

1¿10989

151116
161244
171371
181499

131519
1/m966
150414
159861
169308

1300
1400
1500
1600
1700

356
396
¡136

476
516

I
I

t0
11
12

1630
18t3
1996
2178
2361

995
1 106
1218
1329
14/1

635
706
TN
849
920

92ß
10285
11321
12358
13395

5958
6626
7293
7961
8629

4172
4639
5107
5574
ñ42

25Á4
2829
31 15
3400
3685

20681
23000
25318
27636
29954

14068
15ô45
172æ.
18799
20376

1 1669
12978
14286
1 5594
16902

84283
93730

103171
112625
1æO72

51866
57680
63494
69307
75121

35820
39835
43850
47æ5
s1880

800
900

1000
1100
1200

90351
't00479
1 10606poTa
130861

3
4
E

6
7

437
548
660
772
883

279
350
421
492
5ô4

156
196
236
276
316

2618
3286
3954
46n
5290

1833
2301
Ð6s
3236
3704

11 18
1403
1688
1974
2259

716
899

1082
1265
1447

6183
n@
9337

10914
12491

5129
6437
n45
9053

10361

4065
5101
6138
7175
8211

22798
28611
34425
40239
4ffi52

't5744
19759
23n5
27790
31805

9090
11408
13727
16045
'r836fl

39714
49841
59969
70096
80224

3704ô
46494
55941
65388
74835

300
400
500
600
700

134
137
140
,14Íì

208117

0.85
0.90
0.95

1
2

880
901
922
943

1369

536
549
562
575
835535

209
215
220
225
326

2462
2521
2580
2ô40
3829

1951
1998
2045
2092
3034

1257
1287
1317
1 348
1 955

1 0942
1 1206
1 1471
1 1735
17U¿O

7557
7739
7922
8't04

1175,4

4{log
4468
4574
4679
ô786

2968
3039
31 11

3183
46'16

19061
19522
19982
20442
29æ9

17t81
18211
18Al0
19069
27658

85
90
95

100
200

0.60
0.65
0.70
0.75
0.80

,30?
310
319
327
335

184.
189
194
199
204

1 104
1 135
1 165
1 196
1226

., n3
795
816
837
858

497
510
523

2753
2824
2896

23/3
2402

1713
1762
1809
1856
1904

9611
9885

10149
10414
10678

6638
6827
7009
7192
7374

3832
3941
4M7
4152
4257

16743
1722Q
17680
18141
18601

'15618

16063
16493
16922
17352

60
65
70
75
80

ì'..114

0.35
0.¿l{,
0.¿t5
0.50
0.55

255
,'26ô
,275
?ü
293' 1665 6449

6254

5q06
. 5843

6054
,,, 

'361 1i
37232533:2101:. 16267151749338

35
40
45
50
55

f,
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Saturated Steam Capacities
Unfired Pressure Vessel Service
Styles JOS and JBS

METRIC UNITS

Capacity in kilograms per
hour of steam at 10% over-
pressure. Valve discharging to
atmospheric pressure.

Capacities certified bythe National Boardof
Boiler and Pressure Vessel lnspectors and
in accordance with the ASME Boiler and
Pressure Vessel Code, Sect¡on Vlll.

d-

18800
19000
19200
19600
20000

39690
4æ34
¡10991

42352
43781

24224
2ß17
25018
25849
26721

15465
15716
15973
16s03
17059

8679
88æ
89et
9262
9574

188
190
192
196
200

17800
180CX)
18¿00
18400
T8600

36655
37239
3783s
38441
sfns9

u372
22728
23092
23/É2
23839

14283
14511
14743
14979
152P:0

8016
8141
8274
8¡106
8311

178
180
182
184
t86

16800
17000
17zco
17400
17600

8ô66052858
53701

33869
34409
34957
35514
36080

2æ71
21001
21336
21675
2â21

13197
f3408
13621
13838
14059

7406
7525
7W
næ
7890

168
170
17i2
174
176

15800
16000
16200
10t00
16600

80027
81319
82628
83954
85298

48812
49600
s0399
51207
52027

g2n
31782
3?293
32812
33337

19089
19397
19710
200,26
20346

12187
12ßß4
12s83
1n85
12990

6839
6950
7062
7175
72W

158
160
162
164
f66

1¿1800
15000
15200
15400
15600

73782
750A4
76239
vß7
78749

45003
45748
46501
47263
¡18033

28836
29314
29796
3g284
30Tn

17599
17891
18186
1848Ír
1878ø.

1 1236
11422
1 1610
I 1800
1 1992

6306
6410
6516
66?2,
6730

1¡18

150
152
15f
156

13800
1¡10@
1420o
1,1400
14600

678/;9
69013
70189
71375
72572

41384
42094
42811
43s35
4/.265

26517
26972
27432
27895
28f¡6Íì

16184
r6462
16742
17025
1731 1

10332
10510
10689
10869
11052

5799
5898
5999
6100
6202

't38
1¡O
142
14
l¿16

12800
13000
13A00
T3400
13600

88785
90382
91991

62169
63287
6Á414
65549
66694

37919
38601
39289
39981
¡10680

24297
2473ø
25175
25618
26066

1ß29
15096
15.36s
15636
15909

9467
9638
9809
9982

10157

5313
5409
5505
5602
5700

128
t30
t32
t34
t36

1 1800
l2mo
1æ:æ
124co
12600

80973
82514
84oOS
85628
87201

56698
5m8
5884t
59958
6t059

34583
35241
35904
365/1
37243

?2159
2581
23006
234it3
2W

't3524
13782
ua41
14W2
14s65

8634
8799
8964
9131
9298

M
4938
5031
5124
5218

118
120ln
124
t26

10800
1 1000
1 1200
11¿m0
11600

73410
74904
76408
n920
79442

51402
52449
53502
54561
5562ô

s1353
31991
32633
35279
3rfì929

20089
20498
20910
21324
21740

1?2'61
12511
1n62
f3015
13269

7æ8
7987
8147
8309
8/-71

,lil93
Æ2
4572
4663
47il

08
10
12
1f
161

t
I
t
I

98@
r0000
10200
10400
10600

102535
10ø.794
't07065

66056
67512
68975
70445
71923

ß254
47273
ß297
49327
50362

28212
28834
29458
30086
30718

180n
1u75
18876
19278
19683

1 1033
11276
1 1520
1 1766
12013

7M
7199
7355
7512
7669

3953
4040
4127
4215
4fì04

98
r00
102
104
1(b

8800
9000
9200
9400
9600

92181
94254
9ô327
98050

100287

59386
æ721
62057
63167
64608

41583
42518
¿13453

442æ
452Æ

25363
25934
26504
26978
27593

16252
f6617
16983
17286
17681

9919
10142
10365
10550
1079f

6332
æ75
6617
6736
6889

s554
3634
3714
3780
3866

88
90
92
94
96

7800
8000
8200
8400
8600

81814
83887
85961
88034
90107

527Ut
s4o4i!
55379
56714
58050

36906
378/.2
387n
39712
40æ7

?2.511
23@1
2æ52
24222
24793

14424
14789
15155
15520
't5886

8803
9026
9249
9473
s696

5620
5763
5905
M7
6190

3154
3234
3314
3394
3¡-74

78
80
8¿
84
86

Please refertowarrantvand Waminqs on Daoe os. j@ sz
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Crosby can deslgn and manufacture pressure relief valves to meet

JlWt u n ique requi rements.

Application:
+ Ernergency depressurizing system for overpressure protection and protection in the

event of a fire or runaway exotherrnic reaction.

Solution:
t Crosby@ Style JBS pressure relief valve with special axial pneumatic actuator custom

designed bY CrosbY Engineering.

t Standard direct operating pressure relief valve which can also be opened pneumatically.

t pneumatic operation as a result of remote sensing of pressure, temperature or other

process variables.

ö Direct in line loading of valve spindle without the use of levers or cams.

t Full lift of valve disc with zero pressure at the inlet port.

t Remote valve lift indication.

Tolind outmoreaboutthisunique pressure relief valvewith specialaxialpneurnat¡c actuator,orforlnformation about

how Grosby can provide you with a speciat vatve designed to meet your needs, contact the Crosby Factory or your

local Grosby RePresentative.

wittl today,s proæss sysþms tquiring grcater and larger

throughptrts atever ineteasing p,essute, Crcsby's Block Body
p¡æsurc Retief Valves providethe sofutÍonto appliætions involving

very high æt and MckpÌes:suresthatexd standa¡d nngeg

One single Crosby Block Body Pressure Relief Valve installation can

handle the capacity of multiple APÞ526 standard valves with:

ç Fewer Potential leak Paths

t Less down time and maintenance

t Fewer spare Parts required

r Cost savings on inlet and outlet piping

Design Details:

t Full nozzle design for maximum tightness

t Geometrically designed valve block body and bonnet for weight savings

t Dissimllar rnaterials are used for guiding su¡faces to eliminate galling

I lnterference fitted inlet studs provided

0 Ava¡lable in orifice sizes from "Dn through'"T2"

I Materials of construction available for special process applications

t Available in Crosby Styles JOS, JBS and JLT valve designs

For more information, contact the Factory or your local Crosby Representative.

sg F PleaserefertoWarranty andWarningson page63.
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Crosby Styles JBS and JUI-JBS balanced bellows valves
with supplernentary back pressure balancing piston

Styles JBS-BP and JLT-JBS-BP are a modification to the Crosby bellows pressure
relief valve designed and tested in collaboration with engineers of one of the world's
leading petroleum companies. This adaptation provides additionalassurance of safe
performance in the event of bellows failure on installations having discharge manifold
systems where back pressures (constant or variable) are present.

The Crosby bellows pressure relief valve (Styles JBS and JLT-JBS) was especially
developed for service under back pressure conditions. The balanced area bellows
counteracts back pressure etfects. However, in case of a broken or ruptured bellows,
the valve would perform ¡n the manner of a standard valve without bellows. lntroduc-
tion of the Supplementary Back Pressure Balancing Piston guarantees full perfor- '
mance characteristics of the valve until necessary replacement of the bellows can be
made. This design, illustrated at the left, thus affords double protection.

Unless compensated for, the effects of back pressure may cause (1) a change in the
opening pressure, (2) a decrease in valve capacity, and (3) valve performance to
become unstable at higher back pressure. Use of the bellows valve with supplemen-
tary balancing piston maintains the balancing etfect even after bellows failure and in
such event would allow the valve to function in essentially the same manner as with
the bellows intact. However, the bonnet of the valve must be vented in order to insure
properfunct¡oningof thevalve. Thevenlalsoservesforalell-taleincaseof aruptured
or broken bellows.

Styles J.BS-BP
and JLT-JBS-BP

Ç Design
The auxiliary balancing piston is incorporated in the basic bellows valve, modified
to include lhe piston (58) and the cylinder (17) which is part of the disc holder. The
guiding clearances are held to a minimum and, in addition, grooves in the piston
forrn a labyrinth sealto reduce flow between the piston and cylinder. Thus, in the
event of a bellows failure, the leakage of fluid to atmosphere is kept to a minimum.

Flanges and Flange Fac¡ng
Dimensions of flanges conforrn to current ANSI standards. On full
nozzle valve inlets, however, the thicknesses are greater than the
minimum required by ANSI standards. Dimension X shown at right
should be used to determine bolt length. Dimension X remains the
same for raised face or ring joint flanges and is found on pages 14
through 42.

All flange facings are spiral serrated finish or concentric serrated
finish. Optional finishes are available. Drilling of inlet and outlet
flange holes straddle the valve center line. lnlet and outlet flanges
are spot faced on back for stud nuts. Center-to-face dimensions are
subject to tolerance of t 1/16" (1.Smm) for valves through 4" inlet
size and t 1/8' (3.17mm) for valves with inlet size larger than 4".

i ln addition to standard raised face or ring joint flanges, tongue and
..r groove or other flange facings are available as options.

t

Please referto Warranty and Warnings on page og. l@ Sg



Crosby JBS and -!LT-JES Ba[anaed ßellows Pressure FÌelief Valves
for Seç¡r Gas Se¡'*¡tee per F.üAÛE MRt175

[*ç:.¡*N i - For applications where compliance with NACE MH0175 is required for wetted pads in

the prirnary (upstream) pressure zone of the pressure relief valve.

!-eveÌ Z " For applications where compliance with NACE MR0175 is required for wetted parts in

the primary (upstrearn) and secondary (downstrearn) pressure zones of the pressure

relief valve.

Thestainlesssteel or lnconelbellows isolates thevatve springandothercriticalcornponents above

it from the process fluid.

While the materials recommended for the Crosby Style JBS and JLT-JBS sour gas valves are

suitable for average seruice conditions, optional materials are available to provide additional

resistance to corrosion beyond the minimurn requirements of the standard.

Nota: Thla t€nt
muat remaln
opên on JBS
oonstructlon

fi.:.:.
wil

)

Nole: Shaded materials indicate variation from standard
'Organic Fiber Non-Asbestos

Note I - Standard bolting material is furnished
exposed to sour environments and is

Style JBS
(with bellows)

for NACE MR0175 Class lll applications where bolting is not directly
not buried insulated,

denied direct

Note 2 -Top flange on D and E orifice bellows is 316 stainless steel.

25
*

Cap Gasket
ù

24 SteelTvoe J Cao Steel
23 SealClio st.sr. st.st.
22 Lead & St.St.Seal& Wire Lead & St.St.
21 Guide Gasket
20 Set Screw Gasket
16 Acti- Bolt Nut Steel Steel
15 Adiustino Bolt 416 Sr.St. 416 Sr.St.
14 SteelBonnet Nut Note 1
13 Bonnet Stud Allov Steel Note 1

12 Bonnet Carbon Steel
54.216 Gr. WCB

Carbon Steel
SA-216 Gr. WCB

11 Sorino Washer SteelSteel

10 Carbon SteelSpring
I Soindle 416 St.St. 416 Sr.St.

I Guide st.sr.
ÂSTM 

^297 
Gr HF

St,St.
ÂRTf\l| Ar97 Gr HF

6 Disc lnserl 316 Sr.St. 316 Sr.St.
5C 316L St.St.Bellows
5B Bellows Too Flanoe ,:,. lnconelrl.No¡s !).,,ì316L St.St.
5A Disc Holder 316L Sr.St. 316L Sr.St.

4 Set Screw 316 St.St.416 St.St.
3 Nozzle Rino 316 St.St.316 St.St.
2 Nozzle 316 Sr.St. 316 St.St.

Body1 Garbon Steel
54.216 Gr. WCB

Carbon Steel
SA-216 Gr. WCB

-

60 ,l@ Please referto Warranty and Warnings on page 63'

with or otherwise
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Crosby JOS and JLT-JOS Pressure Relief Valves
for Sour Gas Service per NACE MROlZs

Level 1 - For applications where cornpliance with NACE MRO175 is required for wetted parts in
the prirnary (upstream) pressure zone of the pressure relief vatve.

Level 2 - For applications where compliance with NACE MRO17s is required for wetted parts in
the prirnary (upstream) and secondary (downstrearn) pressure zones of the pressure
relief valve.

While the rnaterials recornmended for the Crosby Style JOS and JLT-JOS sour gas valves are
suitable for average service conditions, optional materials are available to provide additional
resistance to corrosion beyond the rninimurn requirernents of the standard.

Style JOS
Nole: Shaded rnaterials indicate var¡ation lrom standard.
'Organic Fiber Non-Asbestos

Note I 'Standard bolting material is furnished for NACE MRO175 Class lll applications where bolting is not direcly
exposed to sour environrnents and is not buried, insulated, equipped with flange prolectors, or otherwise
denied direct atmospheric exposure. lf Class I or lt bolting is required, bolts will be ASME A190 Grade B7M
HRC-22 maximurn and nuts willbe ASME 4194 Class 2HM HRC-22 maximurn.

6"

*ao Gasket25
SteelSteelTvoe J Cao24
st.st.st.sr.SealClip23

Lead & St.St.Lead & St.St.Seal & Wire22

*Guide Gasket21
sel screw Gasket20

SteelAclj. Bolt Nut16
., +: .,,' 316rSt St,'¡,,t,1.:.., ¡,', .416 St.StAdiustinq Bolt15

Note 1Steelonnet Nut14
Note 1Allov SteelBonnet Stud13

Çarbon steel
5A-216 Gr. WCB

Carbon Steel
SA-216 Gr. WCB

tsonnet1'.¿

,' 316 St.St.,,,, ' ' jSteelSpring Washer11
,:iìi:!i,r,.lncöne1,X750,,,.t,¡Carbon SteelSprinq10

: :31,6,St.St;,,,,"::416 Sr.St.SpindleI
st.st.

ASTM A297 Gr. HE
st.st.

ASTM A 297 Gr. HE
GuideI

316 St.Sr,316 St.Sr.Disc lnsert6
316L St.St.316L Sr-Sr.Disc Holder5

, .,; r : S,16.St.St,::, :.,..:416 Sr.St.iet Screw4
316 St.St.316 Sr.St.Nozzle Rino3
316 Sr.St.316 Sr SrNozzle2

Carbon Steel
SA-216 Gr. WCB

Carbon Steel
SA-216 Gr. WCB

Body1

Please refer to Warranty and Warninqs on paoe og. æi 6t
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As systom pressure approaches the valve set pre$sure, the differential force

tendíng to hold the seáts in contact is diminished. Consequently, to obtajn an

a.cepiäUl" degree of tightness capability, the valve must be designed and

built with a high level of qualitY.

crosby pressure relief valves are carefully engineered and manutactured to
providä ihose features essential for good valve performance and continuous
iông term protect¡on. The inherent-high.degree oJ seat tightnessJound in

CroË¡y prdssure relief valves is possible due to the lollowing design features:

1. Positive alignment of the seats through generous guiding and ball ioints.

2. Minimurn distortion as a result of full nozzle consïuction and thermally

balanced disc design.

3. Excellent flatness and surface finish of the seating surfaces by precision

machining and custom laPPing.

cleanliness of the system and proper installation of the valve are also

essential for good seat lightness'

-f 
i ghtliess *q r'a rl<ia rcJ

ThË Þakage rate in bubbles per minute shall not exceed the values indicated in

Table I beiow. For soft seated valves there shall be no leakage for one minute

(zero bubbles ïor one minute).

Table I

Maximum Seat Leakage Rate
Metal Seated Pressure Relief Valves

Crosby Seat Tightrtess Standârd -
Water Service Valves (StYle JLT)
crosbv oressure relief valves are checked forseattightnessbya quanlitative

seat Éakage test. All of lhe test lluid passing through an assembled valve

is collected and measured under the following test conditions:

1 . The inlet pressure is adjusted to a test pressure which is 90% of the'Cold
Different¡al Test Pressúre." Valves set below 50 psig (3'44 barg) are

tested at 5 psig (.34 barg) below the cold differential test pressure'

2. The seat leak pressure is maintained for a period of not less than ten

minutes.

NOTE. lHE COVEF PLÀTE
SHOULD BE FIÍIED WITII A
SU]IABLE OEVICE TO NE.
LIÊVE BODY PRESSURÊ II¡
CASE OFACCIOENIALPOP.
PING OF VALVE.

/ tuBÉ s,to'o.D. ¡ 0.036'WALL
(t.¡3 mm O.D' r .0a nm rtl¡)

À¡
E
Ê

COVËN PLATE

AN NECENÉN

Typlcal Test Arrangement
Flgure 1

i

Definition
Ambiguous terms such as "bubble tight,' .drop tight,' "zero leakage" and

'comñrercial tightness" have been used in the past. Since these terms were

used without u-n¡form definition, they lacked lrue practical meaning'

Now with the adoption of a standard that delines the term¡nology usgq !o
describe pressurè relief devices (ASME .Performance Test Code PTC'
ãS.C), and'the adoption of astandard describing amethod of determ¡ning seat

t¡gf,ìñã.r ol relief vatves (APl Standard S27), ihere should exist a degree of

uniformity throughout the industry.

"Commercial" Seat Tightness Standard
(APlStandard 527)

The following API Standaid of "commercial'tightness has been adopted by

inOusiry anO-users in orderto clarity testing methods and tightness standards

for the 
-sake 

of uniformity' lt applies to pressure relief valves'

The AFI Standard is as follows:

Scope:
This standard describes a method of delermining seat tiôhtness of pressure

relief valves as covered in API Standard 527 seat Tightness of Pressu-re

Betiel valves. The maximum acceptable leakage rates are defined for

commercial pressure relief valves with metaþto-metal ând soft seats for set
pr"ssures ui to OOOO psig (414 barg). lf greater tightness is required, it can

5e iupplied but must b'e sÞecified on the purchas.e order or inquiry' See page

S for Òiosby soft seat pressure-temperature lim¡ts.

Test Apparatus
A tvpical test arranqement for determining seal tightness for pressure relief

v"iíã. Ë shown ¡n Éig.t. teakage measurement shall be made with use of

" 
Slli ¡n. (7.9g mm) OD tubing wi[h 0.035 in. (.88 mm) wall. The tube end shall

Oe cut sqùate and smooth. l[shall be parallel to and 1/2 in' (127 mm) below

ilre sudabe of the water. A clamp type seat leak apparatus is available from

Grosby. Contact the factory'

Procedure
W¡tn tn" valve mounted vertically, as shown in Fig. 1, the leakage rate ¡n

uuootes pe, minute shall be detennined with pressure at the valve inlet held

ãiõO percent ot the cold differenüal test pressure, except for v4u9q 
"9t-"! 

q9
ãs¡o tb.¿¿ baro) or below, in which case the pressure shall be held at 5 psig

[.ãi dãrol UefoTv the cotd differential test pressure, The test pressure shall be

àoolie¿ iór a m66um of 1 minute for valves of inlet sizes through 2 in. (5O.8

"iúi; 
ã minutes for sizes 2-112,3 and 4 in. (63.5, 76'2 and 101'6'mm); 5

minüt"r tot sizes 6 in. and 8 in. (152'4 and 203.2 mm). Air at approximately

atmospheric temperature shall be used as the pressure medium'

Allowable Leak frate
The maximum allowable leakage rate should notexceed l0cubiccent¡meters
per hour per inch of diameler óf nominal valve inlet size. For norninal valve

åizes ot 1 inch (25.4 mm) orless, the leakage rate shallnot exceed 10 cubic

centimetêrs per hour. For soft seated valves there shall be no leakage for

one minute.

ñ
)

6000(413.7) 0.0431.50100 1.50100 0.043
5000(344,8) 0.0431.50100 1.50100 0.043
400o(275.ð) 1.50100 EO0.043 0,0341.20
3000(206.8) 't{x) 0.0431.50 0.oztt0.9060
2500(172.41 1.50100 500.043 0.0210.75

802000(137.9) 400.0341.20 0.0170.60
601 500{103.4) 0.0260.90 0.4530 0.013

4015-1000
(1.03-68.9)

200.0170.60 0.00850.30

-

62 @' Please relertoWarranty and Warnings on page63.
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Ordering Information
The primary purpose of styre JOs/JBS/JLT pressure rerief varves is to
protect lives and property. ln order to select the proper valve for your

, : application, please provide the information listed below. Details of the
_/ qrogiss fluid and conditions are especially ¡mportant. lf there is any*- doubt as to selection or application of valves or parts, please contact

your local Crosby Sales Office or Representative.

Parts
ïo order parts, the following information should be included:

1. Quantity
2. Parl name, i.e., disc insert
3. Size, style and valve number
4. Assembly nurnber (from valve nameplate)
5. Serial nurnber (from valve nameplate
6. Original purchase order number (if assembly

number has been destroyed).

Ordering lnformation
Quantity
Nominalvalve size (¡nlet x orifice x outlet)
Valve style
lnlet connection rating and facing
Outlet connection rating and facing
Service (iquid, gas or vapor)
Set pressure (psig)
Back pressure (psig) if any, and

whether constant or variable
Maximum service temperature (oF)

Cap or lifting lever type
Valve materials
Seat material

Code requirements

Required capacity
Accumulation (allowable overpressure)
Molecular weight - vapor
Specific gravity - gases and liquids
Viscosity - liquids

Example
5
4xLx6
JOS-45
600 RF
150 RF
Air
800 psig
Atmosphere

Ambient 60F
Type C
Standard
Metal-to-metal

standard
ASME Unfired

Pressure Vessel
Code Section Vlll

45433 SCFM
1Oo/o

1.0

lg$L rotÐ æ*'MÆff

XPES ro llg I \uwe
ñEs too l@F søtÐo

wJælú^@@
cmrEoræYV4EaWM

Sample Nameplate
(Figures shown arê for lllustrat¡ve puræs6s only.)

Crosby provides special "fast response', delivery service of
spare parts to satisfy unplanned parts requirements. Fast
response delivery seryice can be initiated by contacting
your local Crosby representative. Emergency delivery ser-
vice is available direct from the factory, 24 hours a day, 7
days a week by calling (S08) 384-0121.
Springs with Washers
To order springs with washers, in addition to the other
information included for "Parts,. the required valve set
pressure must also be specified. lf the spring is for a non-
bellows valve, and there is a constanl back pressure condi-
tion, that too should be specified. Also specify spring
material and coating if other than standard.
Replacement Valves
To replace a valve in service, the assembly number, seriat
number, set pressure and previous order number should be
specified.

6-
WARRANTY

Crosby valve & Gage company, Crosby valv.e and.Engineering compÁil,lim¡teå, c.çu¡, services lntêmat¡onalLtd., Crosby v_alve Re. Ltd., crosbyvalveLtd. orCrosbyvatve Corp-orarion (ôolecrivetv.cróbythe-re¡t,rã;ánti¿i1päñ,ooot'oneyäairromìriåìãieìrshipment by Crosby, that its producror products ("Producl") shall be free lrom defects'in worxóánship áno mãiäi¡ai.iñid wãirant!'s-nãìiJ;iËi{õÃüó originatpurchasers or product (the"Purchaser") and shalibe exclusive of lhe eftects of corrosiðn, á¡õs¡o;, ilmä G;and rearäs wefl as däte;tð due to improper apptication, hancling,slorage' ¡nstallation or maintenance or where Purchaser has fáileã to Ci¿¡npÇ-wiin Ctosp/;*amin$. i¡is-w-ãi;a;ty atso does not appty to any repa¡rs,assemblvorteslworkdoneonlheProductbypartiesotherthançi.rb)^ óìõót-àäeãñot*arranrtrrãtltspióouãiwitipertorminanyspecificordésignared
application. Theuseof replacement parts, côinponents,þroducrs ors'ervices ríot manuiàcturä i,icìõiryäi;iä'i'rïeioläáiscì;íi.;ñ;iö;Ëb)Âîoidrhis
Warranty.

Under no circumstances shall Crosby be liable for special, incidentalor consequential damages including, but not l¡m¡ted to, claims for economic loss.Moreover, in no event shall crosby's'tolal liability eiceáo inà originat pùróiããé priôäot the product.
CROSBY MAKES NO OTHER WARRANTY WITH RESPECT TO THE PRODUCT AND PURCHASEF ACKNOWLEDGES THAT CROSBYEXPRESSLY DlscLAlMs ANY WARRANTY oF REPRESe¡l-iÀr¡ort öÉ AÑViÑb, errHÈn expCËsé-on'i¡¡pr-leD, wtrH REspEcr ro rHEPERFoRMANCE' MEROHANTABILITY, oR FlrNESs ron À Þ¡CrróulÀä ÞÜnÉosÈ, õnïirn nesÞÈör To pATENT oR TRADEMARKINFRINGEMENT.

within.this one yeâr warranlY period, any Producl which Purchaser believes to be defective may be retumod to crosby after written notif¡cation to andauthorization by crosbv. lf crosby delerñrines lhat such Prodygt !9, ¡n ráõi,-oetective, Cros¡v sñár[ãt ¡tüöti-,-rñn"r repair or replace the product freeorcharsetothePurchaser. lrtheProductisnotcoveredoyrniswarranÇ,;t;äiãìta;ã;îþp¡rg;hãrõËüilibärhe-Gd;s¡d¡i¡ñiiËp-rìònas"r.
These remedies are Purchaser's sole and exciubive-remedies.

never herein.containedbeenhadas if suchconstrued shall bewhichWarrantyof thetermsnot otheraffect lheshallsuch findingor unenforceable,to be invalidfoundbeany Wanantyof thisportionShould

WARNING
The Product is a safety related component intended for use in
orthe usê ot
prior to any use of

parts or cofiponents not manufactured by Crosby
the P¡oduct.

critical applicatigr-rg. The improp6r application, installation or maintenance of the product
may result in a failure ol lhe Producl. The advice of a qualified engineer should be sought

Anyinstallation, maintenance' adjuslment' repairortestperformedon the Productmust be done in accordancewith thêrequirements of allâpplicableCodêsand Stândards.

The information,lpecification-sand technical dâta (the 'specifications') contâined in this document are subject tochange without notice. crosby does notwarrantthatthe.Specific3lionsarecurrentandassirmesnorespònsiuitityiorìneusäóim¡suserlrereoi. rníÈurãñaãersnoutdverifythattherehavebeen
no changes to the Specifications prior to use.
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Quality is assured at Grosby

Crosby Products
Pressure Felef Valves tor Alr, Steam Vapot and
LrqurtJ Servrce ' Sprrng Loaded artd Pilot Operalerl

:r Sately Valves for Fossll and Nuclear Power Plants

Pressure¿Vi:cuut¡ Rcltej Valves lr_,1 3arrrlarV.
Beverage. Food anrl Pharmaceul¡cal lndustrlels

Valves tor rlhlonne Brrtrlrne FiLlrtnne .lncj othe:r
tOrlOSlVti SelVlCClS

Valve Tesl Benches, anci Silencers

Compreherrsrve Tesl Faclliltes tor Att Sle;arrr
ancj Waler

Valve FrelcJ Servlce Repattr :rnd ff econdiitorlrnq
anrì Tratntng

Sel Pressure VettTrcatro¡l lJevtce tSl-)VlJl ¡ttltl
Valve Posrtron lndicalto¡t (VPl) SVs'terrs

Ask for Crosby's Condensed Catalog

a
,i.r. ili1ì.,rt,'il

800rts

uf l0,lil
AIIßII]IIAI

Crosby Valve & Gage Company CR (fS E'Y

USA Operations
and Executive Offices

Unlted Klngdom Scotland
(North Sea Operations)

Canada

Crosby Valve Ltd,

4361 Harvesler Road
Unils 8 & I
Burl¡ngton
Onlario L7L 5M4
Canada

Tel: (905) 68t-2310
Fax: (905) 681-1884

Singapore
(Asla Paclfic Operatlons)

Croaby Valvc Ple. Lld.

510 Thom6on Road
#í4-03 SLF Bulldlng
Slngaporo 1129

Tah (65) 3s3-8879
Îx: RS25621 CROSBY
Fax: (65) 353-6092

01995 Crosby Valve & Gagp Company
All rlghtr ros€rved

Crosby Valve & Gâge Co.

43 Kendr¡ck Str€et
Wrentham
Massachusetts 02093-0308

Tel: (508) 384-3121
Fax: (5O8) 384-8675

Crosby Valve and Englneerlng Crosby Servlces
Company, Llmlted lntornalional Lld.
Crosby Road Wellheads Tenace
Market Harborough Wellhoads lndustrial Estale
Leics LE16 gEE Dyce, Aberdeen AB2 oGF
England Scotland

Tel: (¡+4) (1858) 467281 Tel: (44) (12241722562
Tlr (851) 34431 CROSBYG Fax: (44) (12241770392
Fax: (44) (1858) 434728

FEGIONAL OFF¡CES - Calltomia, Texas, Bahrain, China
JOINT VENTUBES - Brazil, lndia

mANUFACIURING AFFILIATES - Franco, Jâpan, Spaln
SALES REPRESENTAfiVES WORLDWIOE - Ask lor Grosby Worldwide Dhectory

Printed ln U.S.A.
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ENGINEERING & coNTRols rrb.

Valve Test Certificate
and Serial Number File

It z( V) '1:'ji

I
âs APPROPRIATB, ENSURE ALL LlNrrs AREspEcrErED Às pBR cusroMERs,nsqrrlREr"fB¡.ns

Code Case Codest"-p@ v Nc
Descrþtion l7qôc- l_ c_C_

Size ?bt^ t|1, Province A{3

sçr prcsnrre I oeo l"l^ii*1'no"ffi*u

Bac-k Pressure t efeture 66"C

':

Cap Assembly e{""¿."¿ ir plain o packed

spnngltan b€t AA I 7 cR

SpdngRânge I 9O ,.

Stamped/Chect<ed by /U
Assembled by þ

ñ .'t
-ùerüu

': i'ì. r... ;lri¡ .

llr
Capacity

þtr-
8

Tesè

Psc

Medium {e¡
¡ Steam

o'Water

Conrcraion'of manufactarcra parta aa pcr Co?¿ Ca¿c
Part descdption Dimension after madrining

T¿¿t

Base

Ched<ed by

RECEIVETI

Lhcck d bt

Mâmcd bl

Set/Têst Pressure I /(/Çst Sp.i"g washcrs madrined end mcæ the reqgired tolerance 0 bú

Record popping pressure
(if applicable).

Trim Valvu
2u

3
rd

Gauge N". þb"S:ns

Back pressure test performed ar:

n 30 psíg / 205 kpag
a-tfo psrg / 690 kPag

n Other
Not Applicable

Reseat Pressure /J(
Blow Down J-y
Simmer Point /v<

Leakage R"te dApr527on

Ring Settings: lJpper

Lower ? N^¡-L-

BPM Tested (ì>

Stamping checlced A{{'--

o

(Uu!romcr Inspcctor)
Witnessed by

Remarks:
The valve furnished on the above order has been inspected, tested and found to be in accordance with specificetions, drawings, and requirements of this ordcr



6"rl"r EN'TNEERTN* & coNrRoLS LrD.

Form.l05.Rev.6

salesorder Ct(15a-l
CusÈomer J

Itatl,¡
/.S.J./¿-)€.-wr

P/o#
Date

Valve Test Certificate
and Serial Number File

l( >/v3
AS APPROPFJIIiIB, E¡.ISTJRB ALL¡JNTS ARESPEC¡FIED AS PER CLTSTOMERSI RAQU¡REMEò¡TS Serial Number
Code Case Code st^*p@ v NC

Descriptio" l1?¿e Cap Assembly ñ"*"d n plain s packed

Size 73,,( ^^ ft{
Sp*g Number P.t t t c/¿Province

set Pressure I o,co kàfttÍr?s,*. \
fo lsq

Bac.k Pressure o 6â"c
SptirgRange

Capacicy I,l o2 Nnilllß AIR Stamped/Checked by /l,J
Taço Psv- Assemble d by /P
Service M..li ,t,r AJ frî<,tp_*., ILI Psr

lzz

- ,Medium á'
o Stea¡¡r s

o 'Water

Set/Têst Pressure I" q

Tc¿t

Bese

Chedred by

Conlcr¿ion of manu/acturer¿ part¿ a.d pcr Co?c Caac
Part descripdon Djmer¡sion after machining

Lncc&cd by

M¡chuqt by

Spring washec madrined ar¡d meet the required tolerance tr ClEebq
fq

Trim Valyc¿

Record popping pressure
(ifapplicable).

Reseat Presóure

Blow Down /n
Simmer Point

/Jç RECEITE$.

Gauge No.
//ao fil*

Back pressure test performed at:

o 30 psig / 205 kpag
{too pstg / 690 hpag
a Ocher

Noc Applicable

Tested &BPMLeakage R*" .{opar¿, o*

Ring Senings: Upper

(

Stamping checked

'Witnessed by
(Customer Inspecror)

Remarks: ?

drawings, and requirements of thi¡ ordcr
Thc valve fu¡nishcd on thc rcstcd and

\:,
to in 4ccordance with specificarions,

t'
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Valve Test Certif,icere
end Serial Number File

ll z tY)
AS APPROPRUIIE, ENSIJRE ALL UMTS

Code Case ??o8 CodeSt"mp@ v Nc '

Description I 7 ô

size 33,'l - *, Province Aß
Ser pressure looo kfo Cold Diff

Ti:st Pressure

Bad< Pressure (> 6(7
Capaciry Hol Nm ftR
Tw

E)
ßu-2oo (o tt- r5))

"a

ENGINEERING & CONTROLS TTN.

ARE SPECIFIED AS PER CI.TSTOMARS' RBQTNREMENIS

''ú
salæftd iC9 175,.2-
Customer

P/o# ltat
Daæ 2 3Surur an

seriatNumber ßfeg 3lZ- l- 3

Cap Assembly n fcrewed o Pl"in n packed

Spri"gNr¡rnber P,/'lÍ .poÅ
Sp*tg P.ange to tst
Stamped/Cheiked by /L
Assembled by' /k

nl*

fs¡

,/"- tMedium ln:)
a Steam

{r 'Weter

Set/Test Pressure I"'

5o.r e G fst

iRECEI YEI¡

3u

,/b
fs,
(st

of manu/actúrcrt pa,"t¿ a¿ p¿t Coùc Ca¿c

Patt desciption Dimcnsion aftct madrining

fuing rrlâshefì3 m¡drinod ¡nd mec die æçircd tolctance

Other
Not Applicable

'Witnessed by
(Curtomcr Inspcctor)

Gauge N". /4Ø;/tS
Back pressure ty; pefformed ar:

' i "Úþsig:/'205 kPag
' ,, ,40ó pr"+/{6go kpe;

t/

Trin Valvu
Record popping pressure
(ifapplicable).

nd

2

(

Reseat Pressure lJlo
Blow Down }]

Simmer Point /+4 r?S \

Leakage Rate' .ã*rrn o*

Ring Settings: Upper

Lower 5

Tested A,

Stamping checlced

p>\

r? Si
tr

tr

RPM

N^t.l'."

Remarks:

/Þ

T¿¿t

Base Assanbþ

Checlcd by

The valve futnished on the above orde¡ has been inspected, tested and found to be in accordance with specifications, drawings, rcquirements of this order



NOTES:

1. SUPPLIER TO PROVIDE BUSHING ADAPTOR CONVERTING STANDARD PROCESS CONNECTION TO 1/2'NPT

2. I\iìATERIALS MUST COMPLY WITH NACE MR 0175 SPECIFICATIONS.

AREA. UNIT # 152

WKA

852.13.520

MFR. & MODEL NO.

MODEL NO.

P. O, NUMBER

26

27

2A

FILT - REG.

DIAPH SEAL

CONN.

OTHER

SUP. GAGE

TYPE

OUTPUT GAGE CHARTS

BOT BOWLDISPH

CAPILLARY: LENGTH MATERIAL

OPTIONS25

QUANTITY

PRESSURE

FORM

DEVIATION

RATING

CONTACTS TO ON INC. PRESS

ALARM SWITCHES

FUNCTION

23

24

GAGE PRES X VACUUM ABSOLUTE COMPOUND

OTHERDIAPHRAGM X

316 SS X

HELTX_
BER. COPPER

BOURDON_ BELLOWS_
OTHER

FIXED 0-1724kPag

OVERRANGE PROTECTION TO

PRESSURE : NORMAL 483 kPag

MAX. 7584 kPag BURST 7584 kPas

MAX. 4516 kPag ELEMENT RANGE

14 mm NPT 21 mm NPT

LOCATION: BOTTOM X BACK

OTHER c/w 21 mm NPT BUSHING, note 1

OTHER

SERVICE

ELEMENT TYPE

MATERIAL

RANGE

PROCESS DATA

PROCESS CONN

EV
L ta
Etg
Mzo
E

N Z.t

rzz

P=PROP (GAIN), l=INTEGRAL (AUTO RESET), D=DERIVATIVE (RATE),

SUB: S=SLOW F=FAST

P PI PD PID IF DF ts DS

OTHER

ON MEAS

NONE

MANUAL

NONE

4-20rn{

INCREASE OUTPUT JNCREASES

MFR STD

EXTERNAL

MFR STD

10-50 mA

DECREASES

OTHER

REMOTE

OTHER

oTHER_

21 - 103 kPa(ga) 42 - 206 kPa (Sa)_ OTHER_

CONTROL MODES

ACTION

AUTO - MAN SW|TC

SET POINT ADJ.

MANUAL REG.

OUTPUT

crr
o
N

ù
'lp
R 1s

OU
L ,.
Lro
R

4 - 20 mA X 10 - 50 mA_ 21 - 103 kPa(g)- 42-2O6kPa (S)- OTHER-
FOR RECEIVER SEE SPEC. SHEET

TRANSMITER

OUTPUT

X

M

T

10

RECORD INDICATE

OTHER

CONTROL BLIND TRANS. X

MFR STD X NOM SIZE

FLUSH SURFACE _
GENERAL PURPOSE 

- 

WEATHER PROOF

FOR USE IN INTRINSICALLY SAFE SYSTEM

117v 60Hz OTHER AC_
sTRtP ROLL _

COLOR: MFR STD X

YOKE _ OTHER

EXPLOSION PROOF

OTHER

DC X VOLTS

FOLD _ CIRCULAR

POWER

OTHER

CLASS 1, DIV. 2, GR, C & D

TIME MARKS

SPEED

TYPE

RANGE 1 4

FUNCTIONS

CASE

MOUNTING

ENCLOSURE CLASS

POWER SUPPLY

CHART

CHART DRIVE

SCALES

2

E

N

E

Þ

L

J

4

6

7

I
o

SERVICE: PLANT INLETTAG NO.: PT-1001

CUSTOMER

PLANT

SERVICE

APACHE CANADA LIMIÌËD

1478HP HAMBURG COMPRESSOR PACKAGE

PRESSURE TRANSMITTERS APPR.CHK'DBY

REO,

DATEISSUED FOR PURCHASEoll2alooTK0

JOB # 99420REVISIONDATEBYNO

FtLE 14.11.PSPEC NO

PRESSURE INSTRUMENTSPROPAK SYSTEMS LTD

POSTAL BAG # 2. AIRDRIE. ALBERTA. CANADA T4B 2C3

SHEET OF

ISA FORM SIVI2O,4OA MPRESS-INS.XLT



NOTES:

1. SUPPLIER TO PROVIDE BUSHING ADAPTOR CONVERTING STANDARD PROCESS CONNECTION TO 1/2'NPT

2. MATERIALS MUST COMPLY WITH NACE MR 0175 SPECIFICATIONS.

AREA. UNIT # 152

WlKA

892.23.520

MFR. & MODEL NO,

MODEL NO-

P. O. NUMBER

26

28

FILT - REG.

DIAPH SEAL

CONN.

OTHER

SUP. GAGE

TYPE

OUTPUT GAGE

DISPH

CHARTS

BOT BOWL

CAPILLARY: LENGTH MATERIAL

OPTIONS25

QUANTITY

PRESSURE

FORM

DEVIATION

RATING

CONTACTS TO ON INC, PRESS

ALARM SWITCHES

FUNCTION

¿ô

24

GAGE PRES X VACUUM ABSOLUTE COMPOUND

DIAPHRAGM

316 SS X

HELTX_ BOURDON _ BELLOWS oTHER_
BER. COPPER OTHER

FIXED 0- 2758 kPag MAX. 4999 kPag

OVERRANGE PROTECTION TO

BURST 24822 kPao

PRESSURE : NORMAL 1333kPag MAX. 4516 kPas ELEMENT RANGE

14 mm NPT X 21 mm NPT OTHER c/w 21 mm NPT BUSHING, note 1

LOCATION : BOTTOM X BACK OTHER

SERVICE

ELEMENT TYPE

MATERIAL

RANGE

PROCESS DATA

PROCESS CONN.

Ér
Lta
Erg
Mzo
E

Nzt
Tzz

P = PROP ( GAIN ),

SUB

P-
OTHER

| = INTEGRAL ( AUTO RESET ), D = DERIVATIVE ( RATE ),

S=SLOW F=FAST

PI PD PID IF DF IS DS

ON MEAS. INCREASE OUTPUT INCREASES

NONE MFR STD

MANUAL EXTERNAL

DECREASES

OTHER

REMOTE

OTHER

oTHER_
NONE MFR STD

4-20mA 10-50 mA 21 - 103 kPa(ga) 42-206kPa (Sa)- OTHER-

CONTROL MODES

ACTION

AUTO - MAN SWTC

SET POINT ADJ.

MANUAL REG.

OUTPUT

crr
o

N

S

Tp
Rte
Ou
L ts
Llo
R

4-20mA X 10-50 mA- 21 -103 kPa(g)- 42-206kPa(S)- OTHER-
FOR RECEIVER SEE SPEC. SHEET

TRANSMITER

OUTPUT

Xto
M

T

RECORD INDICATE

OTHER

CONTROL BLIND TRANS. X

MFR STD X NOM SIZE

FLUSH SURFACE

COLOR: MFR STD X OTHER

YOKE OTHER-
GENERAL PURPOSE 

- 

WEATHER PROOF

FOR USE IN INTRINSICALLY SAFE SYSTEM

117Y 6AHz OTHER AC_
STRIP ROLL

EXPLOSION PROOF

OTHER

X VOLTS

CIRCULAR

POWÊR

CLASS 1, DIV.2, GR. C & D

X

DC

FOLD

24

TIME MARKS

SPEED

TYPE

RANGE 1 3 4

FUNCTIONS

CASE

MOUNTING

ENCLOSURE CLASS

POWER SUPPLY

CHART

CHART DRIVE

SCALES

2

E

N

E

R

L

4

b

7

I
I

SERVICE: 1ST STAGE OUTLETTAG NO.: PT-2101

CUSTOMER

PLANT

SERVICE

APACHE CANADA LIMITED

1478HP HAMBURG COMPRESSOR PACKAGE

PRESSURE TRANSMITTERS APPR.CHK'DBY

REQ.

DATEISSUED FOR PURCHASE01l28looTK0

JOB # 99420REVISIONDATEBYNO

FILÊ 14,11,PSPEC NO

PRESSURE INSTRUMENTSPROPAK SYSTEMS LTD

POSTAL BAG # 2, AIRDRIE, ALBERTA, CANADA T4B 2C3

SHEET OF

ISA FORM SM2O.4OA MPRESS-INS.XLT



NOTES:

I. SUPPLIER TO PROVIDE BUSHING ADAPTOR CONVERTING STANDARD PROCESS CONNECTION TO 1/2' NPT

2. MATERIALS MUST COMPLY WITH NACE MR 0175 SPECIFICATIONS.

AREA, UNIT # 152

WIKA

892.23.520

MFR. & MODEL NO,

MODEL NO.

P. O. NUMBER

26

27

FILT - REG.

DIAPH SEAL

CONN.

OTHER

suP. GAGE oUTPUTGAGE_
TYPE DISPH

CHARTS

BOT BOWL

CAPILLARY: LENGTH MATERIAL

OPTIONS25

QUANTITY

PRESSURE

FORM

DEVIATION

RATING

CONTACTS TO ON INC. PRESS

ALARM SWTCHES

FUNCTION24

GAGE PRES VACUUM ABSOLUTE COMPOIJND

DIAPHRAGM X HELTX_ BOURDON _ BELLOWS_ OTHER

316 SS BER. COPPER OTHER-
FIXED 0- 6895 kPag

OVERRANGE PROTECTION TO

PRESSURE: NORMAL 3691 kPag

MAX. 12066 kPag BURST 551 58 kPâo

MAX. 8908 kPag ELEMENT RANGE

14 mm NPT X 21 MM NPT

LOCATION: BOTTOM X BACK

OTHER c/w 21 mm NPT BUSHING, note I

OTHER

SERVICE

ELEMENT TYPE

MATERIAL

RANGE

PROCESS DATA

PROCESS CONN

Êt
L re
E rg
Mzo
E

Nzt
T"o

P=PROP (GAIN), l=INTEGRAL (AUTO RESET), D=DERIVATIVE (RATE)'

SUB: S=SLOW F=FAST

P PI PD PID IF DF IS DS

OTHER

ON MEAS. INCREASE OUTPUT JNCREASES DECREASES

OTHER

REMOTE

OTHER

NONE MFR STD

MANUAL EXTERNAL OTHER

NONE MFR STD

4-20mA 10 - 50 mA 21 - 103 kPa(ga) 42-206 kPa (ga)- OTHER-

CONTROL MODES

ACTION

AUTO - MAN SWITC

SET POINT ADJ.

MANUAL REG.

OUTPUT

u 11

o

N

S

T1z
Rtg
otq
L ts
L to
R

4-20mA X 10-50 mA- 21 -103 kPa(g)- 42-2o6kPa (S)- OTHER

FOR RECEIVER SEE SPEC. SHEET

TRANSMITER

OUTPUT

Xto
M

T

RECORD INDICATE

OTHER

CONTROL BLIND TRANS. X

MFR STD X NOM SIZE

FLUSH SURFACE

GENERAL PURPOSE 

- 

WEATHER PROOF

FOR USE IN INTRINSICALLY SAFE SYSTEM

117Y 60Hz OTHER AC-
STRIP ROLL

COLOR: MFR STD X OTHER

YOKE _ OTHER

EXPLOSION PROOF

OTHER

CLASS 1, DIV.2, GR. C & D

X

UU

FOLD

X VOLTS 24

CIRCULAR TIME MARKS

SPEED

TYPE

RANGE 1

POWER

2 4

FUNCTIONS

CASE

MOUNTING

ENCLOSURE CLASS

POWER SUPPLY

CHART

CHART DRIVE

SCALES

2

E

N

E

R

L

4

5

o

7

o

SERVICE: 2ND STAGE OUTLETTAG NO.: PT-2111

CUSTOMER

PLANT

SERVICE

APACHE CANADA LIMITED

1478HP HAMBURG COMPRESSOR PACKAGE

PRESSURE TRANSMITTERS APPR.CHKDBY

REQ.

DATEISSUED FOR PURCHASEo1t28100TK0

JOB # 99420REVISIONDATEBYNO

FILE 14.11.PSPEC NO

PRESSURE INSTRUMENTSPROPAK SYSTEMS LTD

POSTAL BAG # 2. AIRDRIE, ALBERTA, CANADA T4B 2C3

SHEET OF

ISA FORM SM2O.4OA MPRESS-INS.XLT



NOTES:

1, SUPPLIER TO PROVIDE BUSHING ADAPTOR CONVERTING STANDARD PROCESS CONNECTION TO 1/2'NPT

2, IVIATERIALS MUST COMPLY WITH NACE MR 0175 SPECIFICATIONS.

AREA. UNIT # 152

WlKA

892.23.520

MFR. & MODEL NO

MODEL NO.

P. O. NUMBER

26

27

28

FILT - REG.

DIAPH SEAL

CONN.

OTHER

SUP. GAGE

TYPE

OUTPUT GAGE

DISPH

CHARTS

BOT BOWL

CAPILLARY: LENGTH MATER¡AL

OPTIONS25

QUANTITY

PRESSURE

FORM

DEVIATION

RATING

CONTACTS TO ON INC. PRESS

ALARM SWTCHES

FUNCTION24

GAGE PRES X VACUUM ABSOLUTE _COMPOUND
DIAPHRAGM X

316 SS X

HELrX_
BER, COPPER

BOURDON_ BELLOWS_
OTHER

OTHER

FIXED 0- 13790 kPag

OVERRANGE PROTECTION TO

PRESSURE : NORMAL 8380 kPag

14 mm NPT X

MAX. 31718 kPag BURST 99974 kPas

MAX. 11377kPag ELEMENT RANGE

21 mm NPT OTHER c/w 2't mm NPT BUSHING, note 1

LOCATION: BOTTOM X BACK OTHER

SERVICE

ELEMENT TYPE

MATERIAL

RANGE

PROCESS DATA

PROCESS CONN

Et
Lte
Etg
Mzo
E

Nzt
lzz

P=PROP (GAIN), l=INTEGRAL (AUTO RESET), D=DERIVATIVE (RATE),

SUB: S=SLOW F=FAST

P_ Pl _ PD_ PID_ lF_ DF

OTHER

DS

ON MEAS. INCREASE OUTPUT JNCREASES

NONE MFR STD

MANUAL EXTERNAL

NONE MFR STD

DECREASES

OTHER

REMOTE

OTHER

OTHER

4-20mA 1 0 - 50 mA 21 - 1 03 kPa(ga) 42 - 206 kPa (Sa) _ OTHER _

CONTROL MODES

ACTION

AUTO. MAN SWTC

SET POINT ADJ.

MANUAL REG.

OUTPUT

ctt
o
N

e

ïp
R.1
otq
L ..
Lto
R

4-20m4 X 10-50 mA

FOR RECEIVER SEE SPEC. SHEET

21 - 103 kPa(g) 42-206kPa (S)_ OTHERTRANSMITER

OUTPUT

Xto
M

T

RECORD INDICATE

OTHER

CONTROL BLIND TRANS. X

MFR STD NOM SIZE

FLUSH SURFACE

COLOR: MFR STD X OTHER

YOKE _ OTHER

EXPLOSION PROOFGENERAL PURPOSE 

- 

WEATHER PROOF

FOR USE IN INTRINSICALLY SAFE SYSTEM

117Y 60Hz OTHER AC_
sTRtP ROLL_

CLASS 1, DIV.2, GR. C & D

X OTHER

DCX VOLTS 24

FOLD CIRCULAR

POWER

TIME MARKS

SPEED

TYPE

RANGE 1 J 4

FUNCTIONS

CASE

MOUNTING

ENCLOSURE CLASS

POWER SUPPLY

CHART

CHART DRIVE

SCALES

2

Lj

E

N

E

R

L

4

5

6

7

o

9

SERVICE: 3RD STAGE OUTLETTAG NO.: PT-2121

CUSTOMER

PLANT

SERVICE

APACHE CANADA LIMITED

1478HP HAMBURG COMPRESSOR PACKAGE

PRESSURE TRANSMITTERS APPR.CHK'DBY

REO.

DATEISSUED FOR PURCHASE01t28100TK0

JOB # 99420REVISIONDATEBYNO

FtLE 14.11.PSPEC NO

PRESSURE INSTRUMENTSPROPAK SYSTEMS LTD

POSTAL BAG # 2, AIRDRIE, ALBERTA, CANADA T4B 2C3

SHEET OF

ISA FORM SM2O.4OA MPRESS-INS.XLT



NOTES:

1. SUPPLIER TO PROVIDE BUSHING ADAPTOR CONVERTING STANDARD PROCESS CONNECTION TO 1/2'' NPT

AREA.UNIT#: 152

WKA

892.1 3.500

MFR. & MODEL NO

MODEL NO.

P. O. NUMBER

to

27

28

FILT - REG.

DIAPH SEAL

CONN.

OTHER

SUP. GAGE

TYPE

OUTPUT GAGE CHARTS

BOT BOWLDISPH

CAPILLARY : LENGTH 

-

MATERIAL

OPTIONS25

QUANTITY

PRESSURE

FORM

DEVIATION

RATING

CONTACTS TO ON INC, PRESS

ALARM SWTCHES

FUNCTION

GAGE PRES X VACUUM ABSOLUÏE COMPOUND

OTHERDIAPHRAGM

316 SS

FIXED

X HELIX BOURDON BELLOWS

BER. COPPER_ OTHER

0 - 690 kPag MAX. 3448 kPaq BURST 3448 KPao

OVERRANGE PROTECTION TO

PRESSURE: NORMAL 50 MAX. 70 ELEMENT RANGE

14 mm NPT X 21 mm NPT

BACK

OTHER c/w 21 mm NPT BUSHING, note 1

LOCATION: BOTïOM X OTHER

SERVICE

ELEMENT TYPE

MATERIAL

RANGE

PROCESS DATA

PROCESS CONN.

ÊV
L le
E ts
Mzo
E

Nzt
Tzz

P = PROP ( GAIN ), | = INTEGRAL (AUTo RESET),

S=SLOW F=FAST

PI PD PID

D = DERIVATIVE ( RATE ),

SUB

P IF DF IS DS

OTHER

ON MEAS. INCREASE OUTPUT JNCREASES

NONE MFR STD

MANUAL EXTERNAL

DECREASES

OTHER

REMOTE

OTHER

OTHER

NONE MFR STD

4 - 20 mA 10 - 50 mA 21 - 1 03 kPa(ga) 42 - 206 kPa (Sa) _ OTHER

CONTROL MODES

ACTION

AUTO - MAN SW|TC

SET POINT ADJ.

MANUAL REG.

OUTPUT

ctr
o

N

S

Tp
R rg
otq
Lrs
Lto
R

4-2OmA X 10 - 50 mA 21 - 103 kPa(g) 42 - 206 kPa (g) OTHER

FOR RECEIVER SEE SPEC. SHEET

TRANSMITER

OUTPUT

X

M

T

10

RECORD INDICATE

OTHER

CONTROL BLIND TRANS. X

MFR STD X NOM SIZE

FLUSH SURFACE

COLOR: MFR STD X OTHER

YOKE OTHER

GENERAL PURPOSE 

- 

WEATHER PROOF

FOR USE IN INTRINSICALLY SAFE SYSTEM

117V 60Hz OTHER AC_
sTRtP ROLL_

EXPLOSION PROOF

OTHER

CLASS 1, DIV. 2, GR. C & D

X

DC

FOLD

X VOLTS 24

CIRCULAR

POWER

TIME MARKS

SPËED

TYPE

RANGE 1 4

FUNCTIONS

CASE

MOUNTING

ENCLOSURE CLASS

POWER SUPPLY

CHART

CHART DRIVE

SCALES

2

E

N

E

R

3

4

5

6

L 7

I
9

SERVICE: ENGINE PRESSURE BLOCKTAG NO.: PT-257I

CUSTOMER

PLANT

SERVICE

APACHE CANADA LIMITED

'I478HP HAMBURG COMPRESSOR PACKAGE

PRESSURE TRANSMITTERS APPR.CHK'DBY

REQ.

DATEFOR PURCHASEolt2atooTK0

JOB # 99420REVISIONDATEBYNO

FILE 14,11,PSPEC NO

PRESSURE INSTRUMENTSPROPAK SYSTEMS LTD

POSTAL BAG # 2, AIRDRIE, ALBERTA, CANADA T4B 2C3

SHEET OF

tsA FoRM St\420.40A MPRESS-INS.XLT



NOTES:

I. SUPPLIER TO PROVIDE BUSHING ADAPTOR CONVERTING STANDARD PROCESS CONNECTION TO 1/2'' NPT

AREA. UNIT # 152

WlKA

892.1 3.500

MFR. & MODEL NO,

MODEL NO.

P. O. NUMBËR

26

FILT - REG.

DIAPH SEAL

CONN.

OTHER

SUP. GAGE OUTPUT GAGE

TYPE DISPH

CHARTS

BOT BOWL

CAPILLARY: LENGTH MATERIAL

OPTIONS

QUANTITY

PRESSURE

FORM

DEVIATION

RATING

CONTACTS TO ON INC. PRESS

ALARM SWITCHES

FUNCTION24

GAGE PRES

DIAPHRAGM X

VACUUM- ABSOLUTE COMPOUND

OTHER

316 SS

FIXED

X

HELTX_ BOURDON _ BELLOWS

BER, COPPER OTHER

0 - 690 kPag MAX. 3448 kPag BURST 3448 kPag

OVERRANGE PROTECTION TO

PRESSURE : NORMAL 345 kPag

14 mm NPT X

LOCATION: BOTTOM X

MAX. 400 kPas ELEMENT RANGE

21 mm NPT

BACK

OTHER c/w 21 mm NPT BUSHING, note 1

OTHER

SERVICE

ELÉMËNT TYPE

MAÏERIAL

RANGE

PROCESS DATA

PROCESS CONN.

Er
L ta
Etg
Mzo
E

Nzt
Tzz

P = PRoP ( GAIN ),

SUB

P

| = INTEGRAL ( AUTO RESET ), D = DERIVATIVE ( RATE ),

S=SLOW F=FAST

PI PD PtD _ IF DF IS DS

OTHER

ON MEAS

NONE

MANUAL

NONE

4 -20 mA

INCREASE OUTPUT JNCREASES DECREASES

OTHER

REMOTE

OTHER

MFR STD

EXTERNAL

MFR STD

OTHER

10-50 mA 21 - 103 kPa(ga) 42 - 206 kPa (ga) oTHER _

CONTROL MODES

ACTION

AUTO - MAN SWITC

SET POINT ADJ.

MANUAL REG.

OUTPUT

crr
o

N

e

Te
Rtg
OU
L rs
L ro
R

4-20mA X 10-50 mA_
FOR RECEIVER SEE SPEC. SHEET

21 - 103 kPa(s) 42-206kPa (S)_ OTHER_TRANSMITER

OUTPUT

Xro
M

T

RECORD INDICAÏE

OTHER

CONTROL BLIND TRANS. X

MFR STD X NOM SIZE

FLUSH SURFACE

COLOR: MFR STD X OTHER

YOKE _ OTHER

GENERAL PURPOSE 

- 

WEATHER PROOF

FOR USE IN INTRINSICALLY SAFE SYSTEM

117V 60Hz OTHER AC_
sTRtP ROLL_

EXPLOSION PROOF

OTHER

CLASS 1 DIV. 2 GR.C&D

X

DCX VOLTS 24

FOLD crRcuLAR T|ME MARKS_
SPEED

TYPE

RANGE 1

POWER

J 4

FUNCTIONS

CASE

MOUNTING

ENCLOSURE CLASS

POWER SUPPLY

CHART

CHART DRIVE

SCALES

G

E

N

E

R

L

J

4

þ

7

I
9

SERVICE: K-200 COMPRESSOR LUBE OIL PRESSURETAG NO.: PT-2811

CUSTOMER

PLANT

SERVICE

APACHE CANADA LIMITED

I478HP HAMBURG COMPRESSOR PACKAGE

PRESSURE TRANSMITTERS APPR.CHK'DBY

REO-

DATEISSUED FOR PURCHASEolt2atooTKn

JOB # 99420REVISIONDATEBYNO

FtLÊ 14.11.PSPEC NO

PRESSURE INSTRUMENTSPROPAK SYSTEMS LTD

POSTAL BAG # 2, AIRDRIE, ALBERTA, CANADA T4B 2C3

SHEET OF

ISA FORM SM2O.4OA MPRESS-INS.XLT



WIKA

Tronic

PT_l00/21 0 1211 t212

Pressure Transmitters
lntrinsically Safe or Non-lncendive - Flush Diaphragm

Ranges 50 INWC to 300 PSI . Mode|892.13.520
Ranges 400 PSlto 8,000 PSI . Model gg2.Zg.S2O

Flush d-iaphragm intrinsically safepressure transmitters are engineered
for applications requiring Class l, Division I protection in hazardîus
environments. Each unit undergoes extensive quality control testinq and
calibration to achieva an acd¡ft¡cy o1 O-25o/o B.F:S.L.- The printed ciicuit
board uses state-of-the-art surface mount technology and is potted in
epoxy casting resin for protection against vibration, dhock anú humidity.
Units are temperature compensated to assure accuraoy and lonq term
stability under severe ambiènt temperature variations.

Flush diaphragm transmitters are designed for the measurement of
viscous fluids or media containing soliäs. The diaphragm size is depen-
dent upon the pressure range. The compact desión próv¡des a ruoded
transmitter particularly suited for applications ¡n wãtei and wastewãier
teatment, pulp and paper stock measurement, tank level measurement,
test equipment-and other monitoring and process conbol operations in
hazardous environmenb.

I
@
@

xm

< 1.89r ¡lgtirY¡

T

STANDARD RANGES

RANGE UAXIIIUMT BURSTË

ilodel
892.t3.520

ìlodel
892.23.520

30'Hg
30'-0-30
30".0€0

30"-&100
30'-0-160
3(r-{r-2(x)

o.50
&1(xt

G5
(Þr0
(Þ15
(Þ25

$30
&50
0€0

0-t(X)
G.160
G200
0-250
G30o

(H00
G500
0€00
G750

Gl000
ù1500
G20(x)
0.3000
fLs(no
0'8000

G10,æ0
G15,000

VAC
PSIG
PSIG
PSIG
PSIG
PSIG
ll.¡WC
ll.lWC
PSIG
PSIG
PSrG(A)
PSrG(A)
PSIG
PSre(A)
PSIG
PSrG(A)
PSIG
PSIG
PSrG(A)
PSIG

PSIG
PSrG(A)
PSIG
PSIG
PSIG
PSIG
PSIG
PSIG
PSIG
PSIG
PSIG
PSIG

70 PSr
250 PSt
500 Psr
5æ PSt
500 Psr

1100 PSt
æ PSr
30 PSI
30 PSr
60 PSI
70 PSt

145 PSt
145 PSt
2æ PSr
2û PSr
500 Psr
500 Psr
500 PSt

ftæ Psl
1ræ PSI

70 PSr
250 PSr
500 Psr
500 PSt
5(x¡ PSt

1rq, Pst
30 PSt
30 PSt
30 PSI
60 PSt
70 PSt

145 PSt
145 PSt
250 PSt
250 PSt
5(x) PSr
500 PSr
5(x) PSr

lr(x) PSt
1100 PSr

I

¡

==6ct

q¡o=
=o6
ê
6
rt

39fr1':L

PSr
PSt
PSt
PSr
PSt
PSI
PSt
PSr
PSt
PSt
PSt
PSr

3ôü)
5800
5800
58æ
8000

11,6fi)
14,500
14,5q1
25,000
35,0(X)
35,(x)0
¿1f1,500

725 PSt
11(x¡ PSt
1100 Pst
1r00 Psl
17æ PSI
29(x) PSt
4600 PSI
4600 PSt

11,600 PSI
17,4(n PSI
17,499 PSI
21,7æ PSI

ral
FÈæö
srf

t

Notes:
' Mqrirury pressuro, cagqing no permanent changes in specffications

Þut ryay lead to adjustable iero ànd span shlfrs.* Burs!¡q¡sure., leading to- permanent, non-adjustable changes in
specifications (i.e. zero ofbetrs) or desùucüon-of transmitterl

-Grrzt_
(l/Zf NPlildnc.üonln¡rDt l

HÞ(27MM

GASI(EÎ(18sùø1.9¡ll.S|

O.Rlt€(r5¡€)

,f*",1.5(''

cPE 81.05



Output & load limitations
4-20mA 2-wire R¡*¡= (Vs-10Vy0.02 A

Accuracy
Ljnearity(B.F.S.L.) 3O.2ío/o of spanHysteresis s 0.1% of spänRepeatab.ility S 0.0S% of 

'span

1 yr. stability 30.2o/o of spänResponsetime <1ms
( 10-90% tull scale )
Zero & span adjustment +l- 5.0o/o full span maximum

Temperature'
Effec-tive temperature

compensation (+32'F to 17S.Ð (0"C to gg.C)
Media (-25.F to 212"Fi 1129"ç to tooâc)Ambient (-s.F to 12s.fl i_ào.c to Bo"c)Storage (<o.r to z12"Fi Czo"c to 80")

Temperature error (reference temperature 70 oF)

On zero (7_o of span/18 "F) < 0.2
On span (o/o of span/l8 oF) < 0.2

* All WIKA transmitters are calibrated at the factory. ln the
event calibration is requked as a maintenance prócedure,
please use the following steps:

Pin 2Signal -

Pin 1Supply +

DIN PLUGSIGNAL

1. Remove cap
2. Set zero pot
3. Test zero
4. Set span pot
5. Test span
6. Replace cap

Use pin 4 or blue wire for shield

lnput
10-28 VDC

Process connectlon
lnstrument span 50|NWC to g0 pSl
lnstrument span 50 PSt to 0000 psl
Weld inserts available for all spans

Elec{rical connection
DIN 43650 solderless screw terminal
( rP6s/NEMA5 )

Material
Wetted parts 316 stainless steel

Specifications
Wiring

2-Wire Gurrent Loop

(Op{ona!: _-Hastelloy C flush diaphragm)
(-Teflon PFA coateð flush diaphrägmi
3M stainless steel

Apprcval authorlty (Gertift cation)

CENELEC/BASEEFÁ/BVS (European)

CANADIAN STANDARD ASSOCTATTON tntrinsicaily safe
9lass l, Division 1 GroupA, B, C, DVmax=28v Ci = 33nF
lmax = 22OmA Li = B0 pH
Nonincendive for Class l,-Division 2, Group A, B, C, & D
(Banier not required)

FACTORY MUTUAL intrinsica[y safewith entity
approvalfor:
Class l, Divisionl, Groups A, B, C, D
Class ll, Division 1, Groûps E, F, 6
Class lll, Division I
hazadous_ location per Wt(A dwg. 1354612
nonincendive br CËss l, Div 2, Gioups A, B, C, D

Vmax=28V Ci=2OnFlmax=660m4 Li=0yH
Godes comptiance
EN 50014/50020 relating to intdnsically safe products
FM-3610 intrinsic standãrd
GSA standard C22.2
NACE MR-01-75 Certificate avaitable
Contact the factory for other worldwide approvals

GlA Flush
G1/24 Flush

Body material

Transmittingliquid
Silicone oil, other options available

ElecHcal protec{lon
Protected against revers€ polarity

Vibration protection
lntema! elecbonics 100% potted in epoxy casting resin

Gonformity speciflcations
Power supply
Short circult Ratino
Power Rating
Operating Temperature

E Ex ia ll CT5
10...28VDC

660m4

EExiallCT0
10...28 VDC

660m4
(1.75W)

-5o/150"F(-5 0/185.F)
(r.75w)

-5o/120 "F(-5 "/140 "F)
NoTE: Power supply may be ÞV m9.ary of common zener barieF or equivalent certifed devices if the bansmitterc areoperated within above temperaÚre limits. The temperatures in parentreses are ipplióã¡le ir iñe ouþut of üre porer suppty islimited to the power rating úalues given in parenthe'ses.

ffierlng lnÍormatlon: WKA lnstrument Ho¡d Ollco
Wl(A lnstrumenb Canada LE.

9220 - 25 Avenu6, Edmonbn, Atb€rta T6N iE1
TEL (780) 438€662 Fru( gS0) aaToaag

WIK1A Branch Ofllco
1535 Meyerslde Drlr¡e, Unlt #6
Mbslssauga, Onùario LsT lMg

TEL (905) 79S1ô77 Fax (905) Z9$i669
http://www.wlka.ca

state computer part number (if avallable) / model number / range / ouþut
/ connectons required. See price sheet for special options.

wl(A ro¡eruec the rlght to make design changes wlthout prlor no$ce.

Þinted in Canada 03/99
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NOTES:

1. SUPPLIER TO PROVIDE BUSHING ADAPTOR CONVERTING STANDARD PROCESS CONNECTION TO 1/2'NPT

AREA.UNIT#: 152

WKA

892.1 3.500

MFR. & MODEL NO

MODEL NO,

P. O. NUMBER

26

FILT - REG.

DIAPH SEAL

CONN.

OTHER

SUP. GAGE

TYPE

OUTPUT GAGE CHARTS

BOT BOWLDISPH

CAPILLARY: LENGTH MATERIAL

OPTIONS¿J

QUANTITY

PRESSURE

FORM

DEVIAT¡ON

RATING

CONTACTS TO ON INC. PRESS

ALARM SWITCHES

FUNCTION24

GAGE PRES X VACUUM ABSOLUTE COMPOUND

OTHERDIAPHRAGM X HELIX BOURDON_ BELLOWS

OTHER316 SS BER. COPPER

FIXED 0-690kPag

OVERRANGE PROTECTION TO

PRESSURE: NORMAL 50

14 mm NPT X

MAX. 3448 kPag BURST 3448 kPas

MAX. 70 ELEMENT RANGE

21 mm NPT

BACK

OTHER c/w 21 mm NPT Bt,SHING note 1

LOCATION : BOTTOM X OTHER

SERVICE

ELEMENT TYPE

MATERIAL

RANGE

PROCESS DATA

PROCESS CONN

E¡
L ta
E rs
Mzo
E

N Z.t

T""

P=PROP (GAIN), l=INTEGRAL (AUTO RESET), D=DERIVATIVE (RATE),

SUB: S=SLOW F=FAST

P_ Pt _ PD_ PtD_ tF_ DF

OTHER

tc DS

ON MEAS. INCREASE OUTPUT INCREASES DECREASES

OTHER

REMOTE

OTHER

NONE MFR STD

MANUAL EXTERNAL 

-

MFR STD

OTHER

NONE

4-20m4 1 0 - 50 mA 21 - 1 03 kPa(ga) 42 - 206 kPa (Sa) _ OTHER

CONTROL MODES

ACTION

AUTO - MAN SW|TC

SET POINT ADJ.

MANUAL REG.

OUTPUÏ

c tt
o

N

s

fp
Rle
ot+
L rs
L to
R

4-20mA X 10-50 mA_ 2'l - 103 kPa(g)_ 42-206kPa (S)_
FOR RECEIVER SEE SPEC. SHEET

OTHERTRANSMITER

OUTPUT

X

M

T

10

RECORD

OTHER

INDICATE CONTROL BLIND TRANS. X

MFR STD X NOM S¡ZE

FLUSH SURFACE

GENERAL PURPOSE 

- 

WEATHER PROOF

FOR USE IN INTRINSICALLY SAFE SYSTEM

117V 60Hz OTHER AC_
sTRtP ROLL _

COLOR

YOKE

MFR STD X OTHER

OTHER

EXPLOSION PROOF

OTHER

CLASS 1, DIV.2, GR. C & D

X

DCX VOLTS 24

FOLD CIRCULAR

POWER

TIME MARKS

SPEED

TYPE

RANGE 1 J 4

FUNCTIONS

CASE

MOUNTING

ENCLOSURE CLASS

POWER SUPPLY

CHART

CHART DRIVE

SCALES

2

G

E

N

E

R

L

3

4

b

7

I
9

SERVICE: ENGINE PRESSURE BLOCKTAG NO.: PT-2571

CUSTOMER

PLANT

SERVICE

PROPAK

I38O HP STOCK COMPRESSOR

PRESSURE TRANSMITTERS APPR.CHK'DBY

REO.

DATEFOR PURCHASE01t28toîTK0

JOB # 99420REVISIONDATEBYNO

FILE 14.11.PSPEC NO

PRESSURE INSTRUMENTSPROPAK SYSTEMS LTD

POSTAL BAG # 2, AIRDRIE, ALBERTA, CANADAT4B 2C3

SHEET OF

ISA FORM SM2O.4OA MPRESS-INS.XLT



NOTES:

1, SUPPLIER TO PROVIDE BUSHING ADAPTOR CONVERTING STANDARD PROCESS CONNECTION TO 1/2" NPT

AREA. UNIT # 152

WIKA

892.1 3.500

MFR. & MODEL NO.

MODEL NO.

P. O. NUMBER

26

28

FILT - REG.

DIAPH SEAL

CONN.

OTHER

SUP. GAGE

TYPE

OUTPUT GAGE CHARTS

BOT BOWLDISPH

CAPILLARY: LENGTH MATERIAL

OPTIONS¿c

QUANTITY

PRESSURE

FORM

DEVIATION

RATING

CONTACTS TO ON INC. PRESS

ALARM SWTCHES

FUNCTION

GAGE PRES X VACUUM ABSOLUTE COMPOUND

OTHERDIAPHRAGM

316 SS

FIXED

X HELTX_
BER. COPPER

BOURDON_ BELLOWS

OTHER

0 - 690 kPag MAX. 3448 kPag BURST 3448 kPag

OVERRANGE PROTECTION TO

PRESSURE: NORMAL 345 kPag

14 mm NPT

LOCATION: BOTTOM X

MAX. 400 kPag ELEMENT RANGE

2l mm NPT

BACK

OTHER c/w 21 mm NPT BUSHING, note 1

OTHER

SERVICE

ELEMENT TYPE

MATERIAL

RANGE

PROCESS DATA

PROCESS CONN.

E,-
L ta
Erg
Mzo
E

Nzt
Tzz

P=PROP (GAIN), l=|NTÊGRAL (AUTO RESET), D=DERIVATIVE (RATE),

SUB: S=SLOW F=FAST

P_ Pt _ PD_ PtD_ tF_ DF

OTHER

IS DS

ON MEAS, INCREASE OUTPUT INCREASES

NONE MFR STD

MANUAL EXTERNAL

NONE MFR STD

DECREASES

OTHER

REMOTE

OTHER

OTHER

4 -20 mA 10-50 mA 21 - 103 kPa(ga) 42 - 206 kPa (ga) OTHER

CONTROL MODES

ACTION

AUTO - MAN SWITC

SET POINT ADJ,

I\iIANUAL REG.

OUTPUT

crr
o

N

c

1p
Rtg
Ou
L ts
Lto
R

4-2OñA X 10-50m4

FOR RECEIVER SEE SPEC. SHEET

21 - 103 kPa(g) 42 - 206 kPa (g) OTHERTRANSMITER

OUTPUT

X

M

T

10

RECORD INDICATE

OTHER

CONTROL BLIND TRANS. X

MFR STD X NOM SIZE

FLUSH SURFACE

GENERAL PURPOSE WEATHER PROOF

FOR USE IN INTRINSICALLY SAFE SYSTEM

117V 60Hz OTHER AC_
STRIP ROLL

COLOR: MFR STD X OTHER

YOKE OTHER

EXPLOSION PROOF

OTHER

CLASS 1, DIV. 2, GR, C & D

X

DCX VOLTS 24

FOLD CIRCULAR

POWER

TIME MARKS

SPEED

TYPE

RANGE 1 2 4

FUNCTIONS

CASE

MOUNTING

ENCLOSURE CLASS

POWER SUPPLY

CHART

CHART DRIVE

SCALES

2

G

E

N

E

R

L

4

b

7

I
9

SERVICE: K-200 COMPRESSOR LUBE OIL PRESSUREïAG NO.: PT-2811

CUSTOMER

PLANT

SERVICE

PROPAK

1380 HP STOCK COMPRESSOR

PRESSURE TRANSMITTERS APPRCHK'DBY

REQ.

DATEISSUED FOR PURCHASEoll2alooTK0

JOB # 99420REVISIONDATEBYNO

FILE 14.11.PSPEC NO

PRESSURE INSTRUMENTSPROPAK SYSTEMS LTD

POSTAL BAG # 2, AIRDRIE, ALBERTA. CANADA T4B 2C3

SHEET OF

ISA FORM SM2O.4OA MPRESS-INS.XLT
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WIKA

Tronic

PT_257t281

Pressure Transmitters
lntrinsically Safe or Non-lncendÍve Safe

Piezoresistive . Model 892.1 3.500
Thin Film . Model 892.23.510

lntrinsically safe pressure transmitters are engineered for applications
requiring Class l, Division I protection in hazardous environments. Each
unit undergoes extensive quality control testing and calibration to
achieve an accuracy olA.25o/o full scale. The printed circuit board uses
state-of-the-art surface mount technology and is potted in epoxy casting
resin for protection against vibration, shock and humidity. Units are
temperature compensated to assure accuracy and long term stability
under severe ambient temperature variations.

The compact design plovides a rugged transmitter suitrable for various
applications in hydraulics & pneumatics, vacuum, test stands, tank level
niéasurement and other monitoring and control applications in hazard-
ous environments.

*

@
@

t¡13! Ër¡tÌ¡STANDARD RANGES

RANGE MA)üMUM* BURST*

s\

Model

892.13.500

Model

892.23.510

30 "H9
30'-(Þ30
30'-0-60

30'-G1(X)
30"-0-160
30'-G200

G'50
Gî00

0-5
().10

G'l5
G'25
G3o
0-50
o€0

$100
G160
G200
&250
G300

0400
0-500
0€00
0-750

G1000

.G1500
G.2000
G3mO
G5000
0€000

G10,000
0J5,æ0

VAC
PSIG
PSIG
PSIG
PSIG
PSIG
INWC
rNwc
PSlG
PSIG.
PS¡G(A)
PSrG(A)
PSIG
PSrG(A)
PSIG
PSrG(A)
PSIG
PSIG
PSrG(A)
PSIG

)

70 PSI
250 PSr
500 Psr
500 Psr
500 PSI

'r100 PSI
30 PSI
30 PSI
30 PSI
60 PSr
70 PSI

145 PSt
1/$ PSI
2æ PSr
250 PSt
500 PSI
500 PSt
500 PSr

1100 PSI
1100 PSr

70 PSI
250 PSr
s00 PSI
500 PSI
500 PSt
100 PSI
30 PSI
30 PSI
30 PSr
60 PS¡
70 PSI

1¿[5 PSI
145 PSt
250 PSr
250 PSt
500 Psr
500 Psr
500 Psr
100 Psl
100 PSI

I

725 PSr
1100 PSI
fi00 PSt
fi00 PSI
1750 PSI
2900 PSI
4600 PS¡
4600 PSI

11,600 PSI
17,400 PSI
17,400 PSI
21,750 PSI

- 
189 (48r,i,0 >

t

I

PSIG
PSrG(Ð
PSIG
PSIG
PSIG
PSIG
PSIG
PSIG
PSIG
PSIG
PSIG
PSIG

3600 PSr
5800 PSI
5800 PSI
5800 PSr
8000 Psl

1f ,600 PSr
14,500 PSI
14,500 PSI
25,000 PSI
35,000 PSI
35,000 PSr
43,500 PSI

Ê6(9
Èa?ã|ô=

oc
bq
(â

ËI
b\t

HÐ( 27f,ril

1/? ¡PT

i\ Notes:
' Maximum pressurg, causing no permanent changes in specifications

but may lead to adjustable zero and span shifts.
*'Burst pr€ssure, leading to permanent, non-adjustable changes in

specifications (i.e. zero ofisets) or desfuction of transmitter.
(A) Ranges available with absolute pressure reference.

.L,^"
I

r50'

cPE 81.04



Accuracy
l-lnearity (B.F.S.L.) sO.2S% of spanHysteresis S O.lo/o of spänRepeatability < 0.0S% of 

'span

lyr. stabllity 3}.2o/o of spän
Response time 11 ms
( 10-90% tullscale )
Zero & span adjustments +/- 1.0% full scale

" All WIKA transmitters are calibrated at the factory. ln the
event calibration is reguired as a maintenance procedure,
please use the following steps:

lnput
r0-28 vDc

Output
4-20m4

Temperature
Effective temperature

compensation
Media
Ambient
Storage

Temperaturt error
On zero (% of span/18 oF)
On span (% of span/18 "F)

Specifications
Wiring

2-Wire Current Loop& load l¡mitat¡ons
2-wire R(*,) = (V s-10V)/0.02 A

Pin 2Signal -

Pin'lSupply +

DIN PLUGSIGNAL

1. Remove cap
2. Set zero pot
3.Test zero
4. Set span pot
5-Test span
6. Replace cap

Use pin 4 or blue wire for shield

Approval authority

CANADIAN STANDARDS ASSOCIATION.
Class l, Division l, Group A, B, C & D
Vmax=28v Ci = 33nF
lmax = 220 mA Li = B0 UH

CENELEC/BASEEFA/BVS (European)

FACTORY MUTUAL intrinsicaily safe with entity
approval for:
Class l, Divisionl, Groups A, B, C, D
Glass ll, Groups E, F, G'
Class lll
hazardous location per W[(A dwg. 1354612
nonincendive for Clàss l, Div 2, Gioups A, B, C, D

Vmax =28V Ci = 20 nF
I max = 660 mA Li= 0 UH

Godes compllance
EN 50014/50020
FM-3610 intrinsic
CSA Standard C22.2

+32oFto 175oF
-25 "F to 212.F
-5 oF to 175 oF

40 "F to 212'F

< 0.2
< 0.2

Process connection
1/2'NPTM
Other options available

Elec'trlcal con nec,tion
DIN 43650 solderless screw terminal
(rP65/NEMA5)

Material
Wetted parts 316 stainless steet
Body material 304 stainless steel

Transmittlng liquid
Silicone oil
Fluorocarbon oilfor Q service

Electrical protec'tion
Protected against reverse polarity

Vibration protec{ion
lntemal electronics 1007o potted in epoxy casting resin

e

relating to intrinsically safe products
standard

Gonformity specifications
Power supply
Short circuit Rating
Power Rating
Operating Temperature

EExiallCTS
10...28 VDC

660m4

EExiallCT6
10...28 VDC

660m4
(1.75W)

-5o/1 50 oF(-s o/165.F)
(r.75w)

-5'/1 20 "F(-5 o/140 
"F)

NoT!: Poy.".t supply may be þv mg.a¡.s of common zener baniers or equivalent certified dev¡ces if the transmitters areoperated within above temperature limitrs. The temperatures in parenttre'ses are appticauÈ if t¡ã outputãf ü.täôñäppty islimited to the power rating ialues given in parenfre'ses.

Ordering lnformation:
state computer part number (if available) / model number / range / output
/ connections raquired. See price sheet for speciál options.

wll(A reserues the rlght to make design changes without prior notice.

lMl(A ln¡trument Head Ofñcc
WII(A lnstruments Canada Ltd.

9220 - 25 Avenue, Edmonlon, Albêrla T6N 1E.l
TEL (780) 438€662 FÐ( (7S0) 437{889

ürtÁA Þrencn L}fltcg
1535 lvleyerstde Drtue, Unlt#6
Mlssissauga, Ontado LST iMg

TEL (905) 795.1677 Fax (90S) 795-1669
http://www.wlka.ca

, 
r_,-.-r..,

(

Printed in Canada 03/99



 



NOTES:

AREA. UNIT #

P 3a

3€

3i
3€

âa

4C

L

T

E

F +'t

L+z
At¡
N¿¡

E

P. O. NUMBER

ORIFICE PLATEÕRIFIfìF PI ÀTtrORIFICF PI ATFMODEL NO.

DANItrIDANIFIDANIELI\4FR

TRIMFI ANGF MÂTI

3PI ATF THICKNtrSS

VFNT OR DRAIN I{ÔI F

mm600#114 mm?nnt /IAR300#)19 mmRATINGNOM IPE OD

SCHEDmmS(ìHFN RN97 1A¡^SCHFN
^o

15¿ 051 mmSCHtrD 4A202.717 mmPIPE SCHEDLINE I. D.

rr.e z\ mmÔRIFI(ìF BÔRtr NIAMFTFR
111BETA=¡lll-l

Mgo
E¡t
Tzz
Egs
Rg¿

GÔVT APPRÔ\/FN MFTFR RIIN

VANF MATFRIÂIVANFS RFOD

CHART MIJI TIPI IFR

SEAL sP. cn. nt ts'c
STAT PRESS. RANGE kPâ

SEAL SP. GR. AT ,15.C
DIFF. RANGE- DRY

TYPF ÔF MFTFR

13

14

'16

't7

Fta
Llg
uzo
lzt
Dzz

23

24

D2ø
Az7
fza BASF TFMPBASE PRESS

OUALITY O¿ OR SIJPFRHFAT

CPER. VISC. cP

1A Rla a't8.8CP/CVIVIOL. WEIGHT

SUPERCOMP. FACTOR

OPER. SP- GR.

SPFCIF¡(: GRAVITY AT RASF

484A20ÏFMPtrRATI IRF c
37421 360413PRESSI.JRE kPâ lôì

NOR. FLOW

11.80 MMscFD Á\MAX FI ÔW
GASGASGASFI IIID STATF
NATURAL GASNATURAL GASNATIIRAI GASFLI.JID

P-006-cs-'114P-llll5-Bs-1ÂAP-O02-BS-2'19LINE NO.

2ND STÂGtr NISÍ:HÂTIGF RôNI F2ND STAGF SI I(ìTIÔN RÔTTI FlST STAGE SI'CTION BOTTI FSERVICE

RCt-'tr4Rô-123RO-'12'tÏAG NO.

ORIFICE FLANGES

7. TAPS: FLANGE VENA CONTRACTA PIPE

8.

9.

10.

11.

12.

OTHER-
TAP SIZE: 21 mm_
TYPE: WELD NECK SLIP ON

OTHER-
THREAD

MATERIAL: SA-105 _ SA-350-LF2

FLANGES INCLUDED

FLANGE RATING

OTHER-
BY OTHERS

ORIFICE PLATES

1, CONCENTRIC

2., ISA STANDARD

3. BORE: MAXIMUM RATE X

4. MATERIAL: 304SS

OTHER

OTHER

NEAREST 3.2 mm

31655 X OTHER

5. RING MATERIAL & TYPE

6. OTHER

RFV'D FÔR Â.:ÔI ISTII:AI ANÂI11tO3tOO4

CUSTOMER

PLANT

SERVICE

APACHE CANADA LIMITED

1478HP HAMBURG COMPRESSOR PACKAGE

RESTRICTION ORIFICES APPR-CHK'DBYREVISE MAX. FLOW111î1tñ¡:ì
REO.07 tã¿tîô2

DATEISSI Itrñ Tô NRÂFTINGo t)atoãCG,1

JOB # 99420REVISIONDATEBY!o
FrLE 14.1 1.FSPEC NO

ORIFICE PLATES AND FLANGESPROPAK SYSTEMS LTD

POSTAL BAG # 2, AIRDRIE. ALBERTA. CANADA T4B 2C3
SHEET OF

tsA FoRM SM20.21 MFÊ.XLT



OrificÈ Plates and
Plate Sealing Units
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Manufacturin g Technigues

E'

Orifice plate manufacture at Daniel is quality-
controlled from selection of raw material to packaging
of the f¡nished product:
Special Sta¡nless Steel Sheets:
Stretcher-leveled. sta¡nless steel sheets are used.
Following careful shearing, squares of shee6 are
machined/faser cut to circular discs. Other methods
such as sramping or Þurning the plate Þanks are rel+
t¡vely inaccurate.
Special Plate Boring Jigs:
Danielmachinists use specialjigs and fixtures designed
only for orifice plate work. Plates are never chucked in
a lathe for this sets up metaf stresses. Special clamps
are used to apply only face pressure to hold the plate
for boring. Flatness is assured by use of a heayy back-
up plate.
Uniformly Smooth Surface Finish:
Daniel plates are finished to l5-30 micro-inch rough-
ness, applied by special sanding machines designed to
preserve the flatness of each plate. No knives, honing
stones or other devices are used for plate finishing.
Daniel methods avoid procedures which may.damage
the bore accuracy or the plate fin¡sh.
Plâte ldentification:
Plates are lightly stamped to show the follow¡ng
information:

#520 #500
Material
Line size
Rating
lnlet ¡on upstream sidef

Bore {spec¡Red or calculated}

dr ¡Bore corrected to ó8'Fl
Tag # {¡f requiredl

Material
Line size
Outiet (on downstream s¡del

Bore ¡specifieo or calculated)
dr lBore correcÌed to 68'F,
Ïag # {if requiredf

Protective Packaging:
Each Daniel Orifice Plate is packaged in clear polyeÛÌ'
ylene plastic bags which protect the plate surÞce and
bore edge and keep the Plate clean until ready for
use. The plate ¡dent¡Rcat¡on can be read through the
plastic bag.

r
IT

(
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lwola¡içltytes of Orifice ptares are avaitabte. Caralog
No. 500 UniversalSize for use in Orifice Fittings and 

-
Rlng-Joint Plate Hotders. and Caratog No. 520 paddte
Type for use in Orifice Ftanges. Specific tolerances
which apply to all Daniel Orifice plates are as follows:

Edges:

Square and sharp, will not reflect a beam of tight
when viewed without magnification.

Finish:

I 5-30 microinch roughness.

Flatness:

Flat w¡thin 0.010 inches, per inch of dam height.
{Dam height = pipe diameter minus orifice diamete[
divided by 2.f

Bore:

Orifice bore tolerance in strict accordance with A.ql.
Chapter 14, Section 3, A.GrC. Gas Measurement
Committee Report No. 3, A.S,M.E.. l.S.O., LS,A., and
with other societies' recommendat¡ons.

Material:

Stock materials are 304 and 3l ó Stainless Steel, Monel
and Hastelloy. Other mater¡als furnished on reguest.

Deslgn:

Normal stocked items are the standard design used in
all industries. Special designs are available on request

Sizes:

Daniel Orifice Plates have been furnished in tine sizes
from l/4 inch to ó0 inches.

f É.- roz

FOR ORIFICE FT.ANGES
Caulog Number 520

ffi#

J
ul
t-

o

FOR ORIFICE FITIINGS
Catalog Number 500
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cAÍAtoG NO. 500

Universal Size Orifice Plates, originated by Daniel, are the
standard used in rnany industries. They can be used
interchangeably in all Daniel Orifice Fittings and Plate
Holders, The Univenal Size is the most economical sq/e
of plate available because of low ¡nit¡al cost, less mainte
nance. less storage space required, and the necess¡ty of
stocking plates for various pressure ranges is eliminated.

outuEf

CAÎALOO NUMBER 5OO

ORIFICE PL'íTES

*See Page 8 for 'Æ dimensions of I Zinch and larger
Unlversal type plates which may be used in Ring-type
Joint Plate Holders. TS'IIEFLONI sealt Snap Seals,

and'MS'(MF[AL) seals.

GATAIOG NO. 5t 0'3DVS'**
Universal size 12' and larger orifice fining plates
include a qynthetic rubber sealing unit l3D\rS'f
bonded to both sides of the plate for a nonmetallic
-^-i i^ ¡L^ ^-i€¡^ ßÞi^â h^-h, aaafe ¡Ât z{imaneinn)çclt ll I Ll lg t.lltlLg llLul 19 vvuJ JLsÞ. , I 9¡rr tçr rJlvr I

shown aþove for these sizes includes the 3D\lS Seal.

The '3D\lS' is tlre standard plate for most applications
¡n these s¡zes. Other type seals, shown on the next
page are also available for use with Catalog 500
plates in these sizes.

Four types of sealing units are available for use with
Daniel Catalog No. 500 orifice plates. These are the
'DSC'DualSeal. which is removable up through l0'
size; the 'TSC' Teflon Seal, available to ló' size; the
Snap Seal", available through ló'size; and the -MSC'

Metal Seal, available to ¡2' size. All the above units are
removable.

Dlamelôf
sp€dñed

ot bore b ba
by Flrcflâsor

B

t
oo

,

{t

r*,(
FRONl

ELEVÀÎON
sroË sEcnof\|AL

ELEVA1ION

WHEN ORDERING. P¡.EA:SE SPECIFY:

I. CATALOG NUMBER
,-.'..,.. 2.-, UNE.SIZE'"....-.i:-\:r..r-.\r-..:+\--;-"."..,...ì;.-i.:-1--*i.'¡-:..;;ç,-*i.r¡

3. DIMENSION'4", lF NOT,{S USÍED
4. II/AÏERIAL
5. OUAIVTIIY
6. REOUIRED ORIFICE SIZE
7. TYPE SEAL UNÍf {Units shoarn on Page 3f

All Daniel Or¡fice Plate Sealing UniB are
interchangeaþle in l% - | 0'sizes.

[{[¡

V.
Vs
{a

Va

{a
t/z

r/2

{q

11.91
22.69
28.72

50.03
59.64

1

160.47
322.73

14.563
16.563
18.563

,i,::12þ.56$ '1,"

24.500
26.750
30.750

,..,',n.35.â¿8l.::l

38.000
44.000

30'
,ii:- g¿*.,i¡:.:ii

14'
1ô*
18'

illiiiii 20::ij.'::ì:
24*
26*

42'
36*

.06

.06

.11
:1i!i.iï:i :i i,Z:lriiìi

.25

.34

.55
:, 1ï1iT8;i

2.O3
6.41
9.61

th
th
1/a

th
1/B

VB

1/o

1A

t/+

;:,r:ì;ìirl.üi;,.li:

¡;l'i:ÏiiiiV¡il¡'i*

1.125
1.312
2.000

:'i,:.. ,I2;4{lZi'i 'l

2.812
3.437
4.406

j..¡':l:fiì,ö:¿giit;ì

8.497
10.687
13.079

3/+

t
1V2

l.ir" Þ#lì¡*
21/2
3
4

i:ii:..ì 6'ìì'iìli.ì: i'
I
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'12'

,::liil,'l:i:.ìl ii¡::ii ;r:l :,.'
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{ ii:.' .'

"*Patented #5318073



Orifice Plate Sealing Units 3

"DSC" DUAL SEAL*

"DSC- in 2- - 8-. "DS" in t0'

"SSR" SNAP SEAL RING*

"SSRC- in 2' - 8', "SSR" in l0' & up
.u.s. Pðreñ¡ 4.478.25 I

"TSC'TEFLON SEAL

"TSC' in 2' - 8-. "T5" in t 0- & up

.MSC" 
METAL SEAL

*US Patent #5085250

The Daniel Dual Seal ¡s rhe most simpte and practical orifice plate seal¡ng device for
normal flowing streams. lt is precision molded from 70€0 shore n¡trile lrnthetic
ruþber** and provides four ruþber-temetal sealing surfaces 3ó0'arounâ the
plate. The units positively_ seal aga¡nst þorh outer faces of the plate and aga¡nst
both seas of the orif¡ce f¡tt¡ng to pre/ent leakage.

On reguest a special meÞlt¡c€xide luþricant coated "DSC- seal is availaÞle. lnl'l/2' to l0- sizes, the "Dsc' is inrerchangeable w¡rh Daniel rsc" and 'MSC- seat
units. ln l2',sizes-and up, the seal is þonded from 80-90 shore rubber d¡rectly to
the.outer edge of the orifice plate at the factory. lf damaged, the "D\rSC- seaí
3!.d._p]ate may be returned þ rhe factoD/ for revulcanizinþ. Tne "DSC'and
-D\¡SC seals are used in pressure rat¡ngs-to ó00 lbs. ANSI,-in temperatures ftom
-20'F to +275'F.

"*Also available in Vitono

ïhe.Daniel snap seal Ring is a removable orifìce plate holder designed for use in
servrces where elastomer seal swelling is a problem. Cerain media. such as
ethylene or carbon dioxide may causê seal swelling when other type holders are
removed from high-pressure service.

The Snap seal Rlng unit consists of two symmetr¡cal metal rings, each one having
an Gring_on both s¡des for a positive seal-on the plate side anã the f¡tt¡ng side of-
the ring. These r¡ngs center ånd secure the orifice plate Þetween them. TÉe
assembled unit provides a full 360' rubber-tometal seal around both sides of the
orifice plate, even in the absence of any pressure differential. No special tools are
required for assembly or disassembly.

Ilç-!*p Seal Ring is designed.for service temperatures ranging from -20'F ro
+257'F fstandard Gringsf ró ó7'F ro +437'F (MtonoGrings¡l ftis availabte for
line sizes of 2' through I ó'. When ordering, please speciff nominal line size,
schedule, plate thickness, and flowing media or material ihoice. The un¡t ¡s
available ¡n 3 | ó sta¡nless steel and cadmiurn-plated carbon steel.

Ïhe Daniel reflon seal is a superior orifice plate sealing un¡t for dimcult, conosive
flows and for higher ternperatures than thê "DSC" unlt can handle. The TSC' has
Proven effective in such flows as dilute sulphuricacid, fuming nitric acld. hydrazine,
liquid oxygen and other unusual fluids, from ó5'F to +500'F
.The twepiece unit cons¡sts of an ¡nlet ring which fits around the plate outer

díamete[ and a downstream ring fttted with metal clips for assembling the unit. A
special l¡p on.this ring plg an annular groove* provide compression tó effectively
seal off the plate. The TSC'unit can be assembied or taken àpart by hand and ií
interchangeable in l-l /2' to lO' sizes with Daniel 'DSC' and ;MSC--seal 

un¡s.
ïhe Teflon Seal is recommended for services with pressure railngs of 900 lbs.

AÀJS| to 2500 lbs. ANSI or lower pressure services where rubþer séals may nàt be sat-
isfactory. size 14' and larger now have graphire added for lubricity and éase of
movernent.

*This groove should þe spread by inserting a blunt object such as a screw driver
and rotat¡ng 3ó0' to reengage thê spring ti'p aner each use.

The Daniel Metal seal is a stainless or c-admiurn-plated carbon steel clipring assembly
recommended for high pressures and for remperatures to 1200'E The asãmbly cori
s¡sB of an upstream and a downstream i.lg. The up¡tream ring has recessed jroove
into which a thin leaf-spring is ¡nserred. when rhe plare is chmþed between tñe
rings, the spring provide¡ the necessary compress¡on to seat thè phte against the
dou/nstrearn ring and effect a seal.

'MSC' seal units of cadmiurnplated carbon steel are recommended for services to
+ó00'E standard 316 stainless ireel unis, to + 1000'E and 3 ló srainless steet units
with an iconel spring to +1200'F The "MSC'seal unit can be assembled or taken
ap¿rt by hand. and ¡s ¡nterchangeaþle in I -ll2' ro 12" s¡zes with Daniel "DSC. and
'TSC'seal uníts.

\#,'

Ì,t*oí

I
\.

-MSC- in 2- - 8", "MS" in 10" & up



PADDLE-TYPE, CATALOG NO. 520

llole Dhm,
S€ê Chårt

D¡åm€lgr of bor€ lo b€
3p6clffd by purü8s€r

Dlârn. r

Daniel PaddleType Oriñce Plates are used with Orifice Flange Unions. All outer
diämeters of the plates are machined/laser cut providing a uniformly circular
disc. fhis results in a high degree of concentr¡c¡ty of the orifice bore and the
plate outer d¡ameter. Nen, handles are carefully welded on. The plates are
then sanded in special machines to a prescribed finish. Blank plates and plates
with popular bore sizes are stocked cont¡nuously, Each plate is samped on if
handle with line size, flange rating, orifice bore and plate material. Daniel
Íta¡nta¡ns a stock in Types 304 and 3l ó Stainless Steels in standard th¡ckness.
Other sizes and rnaterials are available on request,

Diameters of holes in Paddle Plate Handlês are as follows:

FRONT
ELEI/ATION

SIDE SECTIONAL
ELÉVATION

'll8'for sizes through 24'. ll+' for 30'& larger

fln inchesf

ff
I

f" G
ë

f

t/a

Va

V2

{¿

lh" ihru 2"
2lz'lhru 12"
14" thru 12o

26' and larger

&ls/a
41l/a

30
36

381/e
44Va

V2
1/z

11/2

1V2
6
6

371/t
437/a

37{s
43t/e

23s/e
25{a

211/2
23{t
26

18
20
22

Vs

ls
25
273/E

th

231h
25{a

6
6
o

26Vq
24 27{a

29Ve
',Vz

11/z

1Ss/s
16YB
17lq

lrì
12
14 1

153/t
18

V1

V4

V+

11h
11/z

11/2

183/+

Z',t 5/s

17Va
195/a

201/2

14Vg
16t/z
19

141h
16s/s
19t/e

b
6
tt

17Vs
20Y2
22Vq

6?/6
7s/t
8{c

8V1
10
111/o

7Va
9V2

1OU2

VB

Vs

Vo

1V4
11/z

9lh
11

12t/z

71/a
81/z
97/a

::i 'r*:, v.Yo:lï

8Va
9{c

119/a

4
5
6

!*i;'¡g.iniil.',.ii
4
5
5

8s/e
7

3Vt
AVe
5Ue

3{t
4{a
51/g
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1/o

Ve

1

1

11h

'i:(-:.'lrr1r¡ 73riis

37/a

55/a

61h

':ì!ri!:ì 
¡J¡ìrilir,Ii!,;

3{e
4t/s
47/e

lii,iliìi:'¡1.7.{i.ì.i

34s
4a/e
51h

4
4
4

3t/e
5{a
61/2

:ì:ì.!lill!-Æri'i'üriä¡il:l/-+l¡;lii:.

1t/z
2
21/z

4
5
6

ls
3/q

Va

2{q
3
374

2Y2
2Ve
gVa

21/z

23/q

3VB

2V6
25/a

27/a

2r/s
23/e
2?h

2Va
ZVs
27/a

ß$5*ì':1St?.ì_;

17/a

2V1
25/a

Vz

{q
1

th
Vg
t/a

1

I
1

4
4
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BLqNK PtAfEWEIGHTS (ln Poundsf

WHEN ORDERING, PLEASE SPECIFI:
'l

I. CATALOG NUMBER '

2. SIZE, FIANGE AT{SI RATING
3. DIMENSION ',{, lF NOTAS USIED
4. À/IATERIAL

5. OUA\rTnv
ó. REOUIRED ORIFICE SIZE

Daniel manufactures orifice holding blocks in Teflon,
ñ/C and other materials su¡tåþle for use in severe or
caust¡c applications. Line sizes offered are from l' up to
l2', and these or¡fice holding blocks are used þetween
150 lbs. Át{Sl rated flanges. Flange tåps are standard in
all sizet and the tåp hole l.D. depends on line size.

For additional information or prices, contact Daniel3
Sales Department. When ordering please specifr: nonr
inal line size, line 1.D., and material desired.

tTaps are located for use with l/ló' rh¡ck gåskets. lf other thickness
gaskets are to be used. speciry so thar rap holes can be properly
locåted.

1/8'Orlfico Platå - Cat. No. 520

1ã NPT

'l/le Gasket CrYP4)

¿:\
þ
F

¡1 1

Ral86d Fecr or Flål Face
Weldn6k, Thread€d or SlltrOn
Flangô (By Cuslomeo

20

16
18

43.61
54.20
64.86

42.18
49.95
61.88

Va
3/a

{a

38.52
47.97
56.81

35.03
35.60
48.81

I
10
12

4.36
11.73
15.84

4.73
14.25
18.52

3.61
10.37
'a4.92

.59

.93

.461

1

1

.66

.10

.57

2
3
4

1h
th

1/o

1/6

1/s

5.89
16.79
2't.95

1.03
1.37
2.01

.oÞ
1.10
1,78

.12

.21

.36

.09

.16

.31

th
{t

I

.12

.21

.42

.12

.21

.36

1/a

t/a
1/g

Fecr to
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BORE AND BEVEL

BOREAND COUNTERBORE

SEGMENTAL

ECCENTRIC

The Bore and Bevel is the standard method of l¡m¡t¡ng the plate edge
thickness. The Þe/el is machined on a 45' angle to the desired edge
thickness. Unless otherwise specified, plates w¡ll be ba¡eled to l/50
of tlre line l.Ð. or I /8 of the or¡f¡ce bore, rninimum governing.

The Bore ãnd Counterbore is a special method to limit the plate edge
thickness. lnstead of Þareling at the normal 45 degrees, the plate is

counterbored to the des¡red edge thickness.

Segmenally bored orifice plates are provided_for measurements
wñere soliris are entrained in a gas or liquid flot stream. The circular
portion of tñe bore is inscribed within a circle which is normally 9896
of the pipe diameter The segmental opening may be placed e¡ther at
the top or bottom of the pipe. lndustries using these bores ¡nclude
sewage treatment, steel, chem¡cal, water cond¡tioning, pape4 and
petrochemical.

G
$

Eccentr¡cafly bored plates are plates with the oriftce off<ente¡: or
eccentr¡c. as opposed to concentfic. The bore of the eccentric orifice
normally is inscribed in a circle whích is 98% of the pipe diameter, so
that solids or slurries may pass through. Eccentric orifice plates are used in
rnany industries including heavy and light chem¡cals. steel, papeç
atomic and petrochemicals.

The Ouarter-Round, or Ouadrant bore is an orifice with the inlet
edge rounded. The radius of the quarter<ircle bore ¡s a fr.Jnction
of the oriñcetopipe ratio fdlDf. Thickness at the throat is equal
to the rad¡us. Overall plate thickness is frequently greater than
f;at a¡;aA¡¡A ¡larae .flale hn¿a ic cna¡iÊ¡:lhr zfaciaaa¿l Ís¡ fi¡ rizlc nftvt J@t tvgtu vlgtsJr
high viscosity, such as heaq¡ crudes, syrups, and slurries.
Ouarter{ound bores are recommended for viscous flows
having Reynolds Numbers þelow 4,000.

o

,0;

(,

OUARTER.ROUND



Daniel Ring-Joint Orifice Plate Holders are f¡tted with
Catalog No. 500 Orifice Plates and are used w¡th
R¡ngJo¡nt Orifice Flanges. The Oval Form is standard.
Caulog No. 580 Plate Holders are equipped with a
monelsnap+ing which clamps the orifice plate snugly
in place. Caalog No. 590 Plate Holdeß have hold-
down scrq^/s to keep the plate in the holder Both
580 and 590 styles have a gasket þetween the plate

g

-Û-tz"

A

and holder. Orifice Plates are not included and must be
ordered separately. Catalog 580 and 590 Plate Holders
are availaÞle in cadmium plated m¡ld steel and Type
304 and Type 3l ó Stainless Steel in most s¡zes and rat-
ings. Catalog No. 5ó0 Plate Holders are a onepiece
integral plate seal. Catalog No. 5ó0 Plate Holders are
available in all sízes in Type 304 and 3ló Sta¡nless
Steel.

ç. q,

*'t,
t-'t/f

A

tr/tt

aIg

t-1/4'

oRrFrcE Pt^r€
HOt¡-tto${

scf,Ews¡

T
oÐ.

t
î
o0

t
î
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FRONT SIDESECNONAL

ELEVATION ELEVATION

GATAIOG NO. 560
lntegral Plate Seal

CÁTALOG NO. 580
With SnapRing Clip

FFONT
ELEVATION

SIDE SECTIONAL
ELEVATION

FRONI
ELEVATION

SIDE SEC¡ONAL
ELEVAÎON

t ,.1

i&d.'
DIMENSIONS fln inchesl AND A"Pl. RING NUMBERS

NOTE: calalog No. 5ó0 Rå¡e Holdeys are âvailable in åll sizes
and R¡ng Numbers. Cåt¿log No. 580 Plate Holders are
ðra¡lable in al A.Pl. R¡ng Numþers from l-ll2" ancl up.
catabg 590 Plate Hdders are avå¡låble in 2- size år¡d up
in atl Ring Numben. Except 2' R-23 and 2-l/2'. R-26.

Other s¡zes, materialr. AÀlSl and special lTange rðtingi åre
a/ailable on lpecial order u/hen order¡ng, pleaie speci0/:
l. Catalog No. 2. Size 3, Ring No. or,qNsl Flange Pressure

Rat¡ng. ,1. Materiå|. 5. Ouantity. ó. Requ¡red orilïce size.

CATALOG NO. 59O
Vith Hold-Down Screws

'Approxirnate distånce between flanges.

Standard plate thickness for above holders lexcept 2-8' 560l are ås follo/vs:
l/2'-8'c l/8
lO'- 14' = ll4
t6'-24'=3t8

fCaulog 560 Holdeß ¡n 2- through 8's¡zes håve l/4' ülick
plåtes ås slåndård. Aád l/8' to A and ',{pprox. 6ap'
d¡mensions for 560 Holders in these sizer.

(,

7 1/t

71h
I 1/1

21.¿li!8
23.500
27.875

27/æ

23/u
13/rc

1s/te
13/e

17/rc

18
20
24

t/a
e/c

zs/æ

R-69
R-73
R-77

111,1a

1eÁa
17/e

7tA
7Vl
7th

R-70
R-74
R-78

R-53
R-57
R-61

R-37
R-41
R-45

,i.',Ra49'

R-53
R-57
R-62

10
12
14

t4
r5
f6

ß/s2
æ/æ

te/sz

1s/gz

1s/sz

1e/s2

1s/sz

1s/sz

t2
t21/z
r3

5
5
5

th
V4
th

7 1/t

714
71h

5 1/t

61h
6V¿

R-37
R-41
R-45

R-23
R-26
R-31

12

R-24
a-27
R-31

R-14
R-16

1.593
2.000
2.313

3.688
4.438
5.313

6.313
7.563
8.750

ï0.063
13.188
15.438
16.938

1s/sz

1e/sz

ts/sz

4V1
5Vt
51/q

,.'i',... 1i'

51h
6V4
61h

:.i' ]14i"ÌÌ
7V4
71h
7

41h
4tA
4V4

1

1

1

1Ae

t/rc
tha

1

1

1

1

1

3/,rc

3/rc

3ha

ltha
1l/rc
11/s

R-l1
R-l3
R-l6

1/z

s/q

1

1.875
2.063
2.313

4.188
4.688
5.313
j: ..- t- j.i.

6.313
7.563
8.750

:11.063 
':

13.188
15.438
17.125

21.750
23.750
28.250

21/gz

21/v

t7/gz

1r/s2

tt/s2

17/az

17/sz

17/æ,

1e/s2

te/æ,

1s/s2

V1

4l/t
41/c

1

1

13/r
1s/rc
17/s

11/rc
11/rc
11ha

11/ta
11/r
1r/rc



I Handle-T¡rye Ring-Joint orifice plate Hotders
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SIDE SECTIONAL
ELEVAfION

CATAIOG NO. s60
lntegral Plate Seal

CATALOG NO. 580
With SnapRing Ctip

CATALOG NO. 590
With Holcl'Down Screws

DIMENSIONS {ln inchesl ANDA.Pt. RING NUMBERS

tr' C

NOTE: Caþlog No. 5ó0 ptåte Holcters åre ava¡table ¡n ail sizes
and Ring Numbers. Catåtog No. 5gO p,ate Holders are
âvailåble,¡n ailAPl. R¡ng Numbers lrom l-l/2. aîd vp,
càtålo€ 590 Plate Holders åre a/a¡låble ¡n 2- size ând up
in all Rìng Numb€rs. Exce$ 2'R.23 ånd 2-t/Z-. R-26.

Other s¡zer. materiåls. ,q JSt ånd spec¡åt flange ra¡ings are
ava¡lable on sp€cial order When ordøing. pease sfieciry;

I. Fratog N.o. 2. Sizg 3. Rtng No. or aNi Frange pæsiure
Raüng. 4. Àrareria,. 5. Ouanriry. ó. Required oriice sÞe.

'^pproxinarc di$¿nce between flanges.

lcatalog 5ó0 Holders in 2- ¡hrough g'sizes have t/4- thkk
plates as standard. Adct I /8' to A ånd .Approx. 

6ap.
dimentions for 560 Holders in these sizes.

I

,i-,+t;

!

2.000
2.313
2.688
3.688
4.438
4.825
5.500

6.813
8.250
9.750

11.87s
14.625
17.250

P/n
ts/Ez

tE/æ

t/z
1/z

s/r
E/n

ts/p,
ts/u
tg/gz

6h
13/n

:

4Vq
41/a
5'h
5Y4
51h

v
6t/q
71h
71h
814
81h
9V4

1

1

1

ltAa
1l/rc
1s/ta
"13/rc

15/n
')7/'rc

17/r
1s/ß

2

:

13
R-l6
R-18
R-23
R-26
R-28
R-32

R-38
R-42
R-47
R-51
R-55
R-60

1.875
2.063
2.313
3.000
4.188
4.688
5.813

6.813
8.063
8.813

11.250
13.375
15.875
17.500
19.625
22.125
24.250
28.625

'te/sz

ts/sz

te/æ
ts/sz

t/z
t/z
t/z

t/z
t/z
sln

1e/sz

23/sz

3/a

zs/sz

1

1

z/s

1

4l/c
4V4
4V4
41A
51/t
5Y1
5U1

51h
6V4
61/¿
614
7lh
81/e
8t/c
9V1
914

10V4
10th

1

1

1

1

11/ß
1tÁav
11/rc
11/rc
lg4a
1s/t
17/rc

111/r
17/a

21/a
21/a

2t/s
2sÁa

12
R-14
R-l6
R-20
R-24
R-27
R-35

R-39
R-44
R-46
R-50
R-54
R-58
R-63
R-67
R-71
R-75
R-79

1/z

3/t

1

11/z

t2
tZVz
T3
lSVz
t4
r5
r6
r8
10
12
14
16
18
20
24

Ring
o.D.

Approx.
GaCBAr

A.P.r.
Ring Nos.

Bing
o.D.

Approx.
GaCAr

A.P.t.
Rlng Nos.

Line
Slze

ANS|Class 2500ANSI Class 1500

V1

Vl
Vs
s/o

aL'f6

Ve
3h

Vz

12.593
14.000
16.000
18.000
Df.l nr'ì^

24.000
26.000
30.000

12
14
16
18
o^
24
26
30

PlaleThic*ness
B

Plate O.D.
A

Une
SizE

Universal Plates for use in RTJ Holders
(no seal un¡ts included) Dimensions (lnches)'.

'*D¡mensions for l0' size and below on Påge 2



--

PlateType

Material:
Bore:
Tap Location:

Flange Rating:

520 Paddle E 5OO Universat E¡ Otäer-
Concentr¡c Ef Other_ ._. _

316 El S04Ë:l
Maximum Rate EI
Flange El CornerE

Nearest 1/8'

Up Down

Quality o/o or Superheal 'F

Maximum Flow

Flow Unlts

FlowingT. & P.Viscosity-cp @

Supercom. Factor
@ Flowing T. & P.

Temperature Base

Pressure Base

Barometric Pressure or Elev.
at Plant Site (approx.)

MolecularWeight

Speciflc Gravity

NormalFlow

Maximum Flow

Flow Units

Cond.@

Cond.@

Specific Grav¡ty @ 6O'F

NormalFlow

Flow

Flow Unlts

Chart

RangeChart or Scale

Static Range PSIG

Diff. Range tns. H¿O

S.G.of Seal@ AmbientT.

MeterType (Mercury or Dry)

Line Flange l.D. tns.

Actual Oriflce l.D. lns.

Flow Pressure PSIG

FlowTemperature 'F

Fluld

Une No.

No.

Orifice Bone Calculations
II The DanielOrifice Calculation Department is a

separate engineering branch responsible for rhe
fast and accurate calculation of órifice plate Þores.
The computerized department utitizes ihe latesr
published trade statist¡cs to f¡gure and veri$r calcu_
lations. Their calculations are recorded on á

reproducible data sheet from which a copy is made
and sent to the customer. The original is kêpt on file
for 5 years. To insure prompt calculations, ti"re
above information relative to either gas, liquid or
steam flow should be furnished
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DANIEL MEA:'UREMENT Af{D CONTROL

Houston, Te¡<as, Telephone: {71314ô7ó000, Fac f7l3) 827-3880
Larbert Scotland, Telephone: + 44-1324-5561 ¡ l, Fa<: +44-1324-562290 .

OFF'CES AN D REPRESENîAT/,VES ITlORLDWIDE

www.danielind.com
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FEATURES
. BALANCED FORCE DESIGN-

PRESSURE CAN BE APPLIED
TO ANY PORT.

. BUBBLE.TIGHT SEAL

. CENTER DEAD SPOT.STD.

. PORT OVERLAP.OPTIONAL

O ARRANGED FOR PANEL OR
BRACKET MOUNTING

HOW TO ORDER
When orderl ng p lease sPecl fY th€
followlng:

l. Ar¡rot Model 4057D

2. Valve Type (see table).

3. Any of the fol lowl ng sPecial
features if requlred:
a, Vlton Seals (lnstead of

Buna N).
b. Qrlfproofed (corroslon

protectlon for seacoast
atnospheres ).

cr' Valve Porf Overlap (lnstead of
center dead sPot - uses
alumlnum plston).

d. BSP Paral lel Port Threads
(lnstead of NPT).
Aval lable from UK factorY
only.

e. Part l'.1o. 5186 Bracket lf
requlred. Furnlshed standard
wlth Types CF' CT and C2 onlY.

f. Satln chrorna Nut Part |,1o.

5496L001 for front of Panel
rnuntlng. Not aval lable for
Types CF, CS, CT or C2.

go Part l'lo. 68lL00l Red Knob ¡f- requlrsd for TYPes GA, CB, CD'
or cE.

Thls unlf may be ordered uslng the
full descrlptlon as shown above or by
constructlng a Model Number uslng the
trtodel Code Systern. The completE Model
Number for a standard TYPe CA unlt
vlth NFT porf threads, standard
flnlsh, spool wlth center daad sPot,
Buna N sea ls and no bracket I s
405700014 t.

sv- Å+b

'MODEL4057
3.WAY\ALVES

Type CA

Type CP

AMOT Model 4057 5-llay Valves rvere developed for usE ln
manual and autornatlc hydraullc or pneumatlc control
systems. They offer versatl I lty ln _operatl,ng
räqulrennnts and'allowable pressuro Ilmlts. For a l/4n
slze control valv€, they offer exceptional flou
capac I ty.

These valves are sultable for use on clean alr, naturð¡
gôs¡ L.P. gases, petroleum-base lubrlcants and
ñydraullc olls as well as many othgr flulds. Vllton
sàals are also avallable for use ¡lth olls and other
f lu lds wh lch are harmf u I to Buna l,l.

Each valve ¡s careful ly asserùled, testedr and
lnspected to €nsure that hlgh quallty standards are
met. Valves are made from preclslon cast and machlned
a luml num parfs. The unlque portl ng arrangenrnt
el lmlnates seal rlng cuttlng, and permlts pressur€t
lnlet at any port wlthout danger of seal rtblow outn.
Standard coñstructlon permlts valve pressur€s to lZ5
psi. For slmllar valves ln stalnless steel, refer to
Al"lOTrs 4457 Serles.

Certaln of these valves ars comP
lndustry. For example' the 4057
reset latch whlch automatlcal lY
I ntroducfion of pl lot pressuret
stroko on loss of pl lot pr€ssure.

letely unlque ln the
Type CP has a manua I

vl I I drop out on
and permlts return

These valves make us€ of AI4OTrs patented nTad-Polet'
seal whlch provldes for lower frlctlon and longer cycle
llfe than' conventlonal O-rlngs. (U.S. Fôt. No,
3,926,444'

cottPoR.Âltoi
Js

rHtRMostÂ15
coNfRoLS

5Wrf cHts. vÂtvt5
sattIY coNlRot5

Js PROVIDE MAXIMUM RELIABILITY FOR ALL APPLICATIONS



INSTALLATION
Al I connecf ions on 4057 Valves are madE vith l,/4t¡ plpe
thread flttlngs. Apply a quality thread sealðnt such
as Loctite Pl[e Sealant to plpe thread connectlons but
do not Þermlt lt to enter the valve passages. Teflon
thread seallng tape may be used but must be applled so
that shreds oi the tape do not enter the valve.

Avold overtlghlenlng flttings on fhe valve port bosses
as they may -be craãked, esfeclally when Teflon thread
seal lng tape is used.

Al l valves may bo bracket nrounted; most are also
su ¡tab le for panel mount I ng. A Sat i n Chronre Nuf ' làrt
¡b. 5496L001, ls aval lable as an optlon for flþst
types. lt substitutEs for standôrd Nut (8) to lmprove
the appearance for front of panel tmuntings. ^ A !9t
Knob, Part l'.1o. 68lLO0l, ls aval lable for Types CA' CB,
CO or CE lf deslred as a substltute for standard Knob
( I l).

SPECIFICATIONS
Body Materlal . . . . . . . o Þreclslon cast alumlnum
Staädard Spool ì,laterlal . . . glass relnforced Ryton
Standard Seal Materlal . . . . . . . . . . . . Buna N

Maxlmum Temperafure - wlth Buna N seals l80oF (82oC)
- wlth Vlton seals 2r0"F (120'C)

Flow Coefflclent (equlvalent to 9/t2 dla. port) Cu=1.2
Maxlmum Pressure at Porfs l12 or 3 *125 psl (Eó0-kPa)
Maxlmum Pressure at Ports A'or B 150 psl (1054 kPa)
Maxlmum Pressure at Port C (Types CT & SB)

**125 psl (860 kPa)
Net welght o . . . . . 0.6 to 2.0 lbs (0¡J to 0.9 kg)

* 150 psl (1034 kPa) lf a sllght lncrease ln operatlng
force and pressures ls acceptable.{r 550 psl (2411 kPa) lf a sulfable orlflce ls used to
prevent damage to valve components from sudden
appl lcatlon of pressure.

DIMENSIONS

Dimensions in lnches
Millimetres in ( )

OPERATION

Atil0T l.4ode I 4057 }-llay Va I ves f eature mdu lar
constructlon and lncorporate a sildlng spool. The
standard spool has a small c€nïêr dead spot posltlon
and no valve porl overlap. With fhe spool fully To
the left (rest posltlon) as shown ln the dlagrams,
Port 2 ls open to Port 3 and Port I ls closed. W¡th

rJ,:, ì-

t0r{
FRI CTION
SEAL

SPOOL

TAI L

.'TAD-POLEU SEAL

(acfuated pos ltlon ), Port
3 ls closed. The valves

are avallable wlth a varlety of manual and pressure
operators and w I th rnnua I , prêssure or spr I ng

Table for the

the spool rmved to the rlght
2 ls open lo Port I and Port

mrl 116

9tt2(t.l )

2 ßts 5tâ
0!.9)

MODEL CODE SYSTEM 40570

t*"
Mode I

No.

00r A

roturns. See the Valve Type Descrlptlon
standard varlatlons whlch are aval lable.

al Requlrenrents (MTO)

Made to Order

* Aval lablE fronr U.K. Fagtory only.

T-.0.",

NOTE: Lstters or numbers ln fhe MTO space, other than
nothlng, Al or AA, lndlcate fhe unlt ls bul lt to
specl a l requl renrnts and some oi thE othEr code
numbers may not be valld. Check ulfü the factory for
full speclflcatlon of such ¡pdels.

AMOT deslgns and tests all lts producls to ensure that
hlgh quai¡ty standards are mct. For good product
llTe, carefully fol loY ltl.tOTrs lnstallaflon and
malnienance lnstructlons; fal lure to do so could
result ln damage fo the equlpment belng protected or
control l€d.

A
A

c
c
c
E

A
E
c
D

D
B

F
F
H
H
H
K
F
K
H
J
J
G

CA
CB
ct)
CE
CP
SB
cs
cf
CG
CF
c2
cl

00r
002
004
001
007
009
0to
0il
0r5
014
017
0r8

0t9
020
o22
ozt

-o2t
027
028
o29
0lr
032
055
036

075
074
076
o77
079
081
o82
085
085
086
089
090

091
@2
094
095
097
099
r00
t0r
r0l
t04
107
t08

2
2
2
2
2-
6
2
2
2
2

: 5

Table A

Operator, Flnlsh t Thread Code No.

Stan- Gu lf- Stan- Gu lf-
dard proofed dard proofed
NPT NPT |BSP(PL) |SSP(PL)

Valve
Type

Tab le B
Seal Materlal

Code No.

Buna N Vlton

Table C

Spool Gode No.

Valve Type Cl only
Port has 5 Seal

Overlap Rlngs, not 4
Stan-
dard



PARTS LIST

TYPE CA

a iEo'o

2 nEO'D

TYPE CD

. REO.D

2 nEO'0

I nd I cales grade of
adheslve used

Ref. ib. Part No.

r3

REO.D

TYPE CE

REO.D OP

Descr I ptlon

Assemb
Assemb
Assemb
Assemb Y, FT' Gui fproofed
Assemb Y, BSP (PL), Gut tProofed
Assembly' BSP (Tr), Gul fproofed

Center Dead SPol (standa
Valve Port OverlaP
lng, Buna N (standard)
lng, Vlton
lng, Buna N (standard)
lng, Viton

rd)

TYPE CB

. REO'D

iÐ

2

A-- A

ta

3

ñEo'o

I
I
I
I
I
I
2
2tf,

*5

7909X00 I
7909X002
7909X005
7909X0 I I
7909X0 I 2
7909X0 I 5
789J
79501001
78961001
78961002
7898100 I
78981002

(continued on next Paga)

y, FT, Standard Flnlsh
v. BSP (PL), Standard Flnlsh
í, gSP'(Tr), Standard Finlsh

Body
Body
Body
Body
Body
Eody
Spoo I

Spoo I

Sea I

Sea I

Sea I

Saa I

,
R
R

R
R

*4
*4

Thls Parts Llst effectlve wlth Serlal No. C?61 except fype CT effective rlth Ser¡ôl \o. A82l'
r Recomnended Servlce Parts

Constructlon ðnd mðterlal detalls can be determlned trom the Model. Cotte Sysfan ln +he AI40T

Sales LttEraturE ustnî tî; ¿ñ;i.+E-rqo¿ej-Huruãr stãmped on the nameplate. Sàe Form l{o. 747 ¡'1

thE AiIOT Catalog under Tab Sectlon 6.

When coímunlcatlng wlth /$lOT regardlng thls unltr-always glve the Model No. and Ser'lål No' 
'töiããriñg ãã.J1"" -p"iii;;ì;å ìããruãe ir," Dãscrrpiron, Éari No., and quôntitv desiÊ6t'.

AMOÍ Controls Corporrtlon
P.O. Box 1312
First Strset & Nevln Avgnue
Rlchmond, CA 94802
u.s.A.
Tel:
Tlx:

(415) 236€300
33.5442

MODEL 4057
3.WAY VALVES

Farn 612
Rev. 9
1-86

fFtqMo5lÂls
coNt¡ots

!wrl(Ét5. valvtS
5Afttv (oNl¡ot5

I



TYPE CF

R€OID

TYPE CG

iEo'o REOID REO'O

¿ REO.D

4 REO

2
n

(
A

3 5

iEo'0 REO.D

Setscrew
Rod
Cap, Standard Flnlsh
Cap, Gu I fproofed
Nut, Standard Flnlsh
Nut, Gu I fproofed (USA on I y)
Brac ket
Cap, Sfandard Flnlsh
Cap, Gul fproofed
Knob
Spr I ng
S I eeve
Drlve Screw
Nameplate, USA
Nameplate, UK
End Cap, l.lPT, Standard F I n lsh
End Cap, ltPï, Gulfproofed
End Cap, BSP (PL), Standard Flnlsh
End Cap, BSP (PL), Gulfproofed
End Cap, BSP (Tr), Standard Finlsh
End Cap, BSP (Tr), Gulfproofed
Stem
P I ston
Reset Latch Assembly, .Standard Flnlsh
Reset Latch Assembly, Gulfproofed (USA 0nly)
Pln
Latch Protector
Cap, Standard Flnlsh
Cap, Gul fproofed
Spacer, Sfalnless Steel f,4t6 (standard)
Spacer, Stalnless Steel #503
Rod
Screw
Nut, Standard Flnlsh
Nut, Gu I fproofed
l'buslng, STandard Flnlsh
Housl ng, Gul fproofed
Plsfon, Standard Flnlsh
Plslon, Gul fproofad
Dlaphragm, Buna N (standard)
Dlaphragm, Vlfon
Sea I

Bonnet, lPT, Standard Flnlsh
Bonnet, l,PT, Gulfproofed
Ekrnnet, BSP (PL), Standard Flnlsh
Bonnet, BSP (PL), Gulfproofed
Bonnet, BSP (Tr), Standard Flnlsh
Bonnet, BSP (Tr), Gulfproofed
Screw, Standard Flnlsh
Scr€w, Gulfproofed (USA Orly)
Cap, Standard Flnlsh
Cap, Gulfproofed
Screw
ScrEw
Screw, Gulfproofed (USA 0nly)
Lockras.her
Lockrasher, Gul fproofed (USA 0nly)
Fol lover
Spr I ng
Spr I ng
End Cap, Standard Flnlsh
End Cap, Gulfproofed

5
6
7
7
I
I
9

l0
t0
lt
t2
t3
l4
l5
l5
l6
l6
l6
l6
l6
l6
t?
l8
50
30
3l
t2
3t
l3
34
34
55
4t
44
44
45
45
46
46

*47
*47
*49

49
49
49
49
49
49
50
50
5t
5l
,2
5'
55
,4
54
55
56
6t
6?
62

6901002
6549100t' 3626LOO2
3626L012
5496
54961001
5186
56261004
%26L014
681
7 I 541054
5999100 I
705100t
7895
9450
7eZ3LAOl
7923L011
7923L002
7923L012
7923LOO1
792510r 

'7865100 I
7899
6492X
6492X00r
256LOot
342t
36261003
t626L015
6075
6073100t
6656100t
f591004
84
9t3L0t0
ó864
6864100r
2767
2767100 ¡

2254
22r4L002
7 14 1004
6863
6865100t
68651001
686310t'
68631004
686510r4
5821008
49tLt57
5626100t
562610t I
980L00t
750L001
147100,
l0l
148
7902
66 I 21007

(lbte 2) 71541054
(l{ote 2) 9661
(l{otc 2) 966tL0t0

(conflnued on next page)

Ref. ¡5. Part, No. Descrlptlon

(.

I



TYPE CP

TYPE CS

4

TYPE Cl

TYPE C2

2 REQ.D

TYPE SB

A

2

3 nEO'D iEO'D

3

2 REO.D

P
a

62

3 3

REO.D

14 REO.D OPTIONAL--7-
(9

)

R€O'D . REO'D

¡t REO'O

I

STD. SPOOL

VAI.VE POFIT
OÚERLAP

^'L-^-(.!t (3).U \L, fe')

2

A

36t ,13

TYPE CT

REO.Þ

2

4 REO,D

,.aÐ

r rl ..@
(21 .,P @a)

2

j opl lîllPlL - --^¡r.tu\ll !\¡i
\cRt{r 5 3L

Q9

¿4 REO 4 R€O,O REO.D 4 REo'o 4 ßÊo'o



Re f . f,lo. Part i,lCr. Description

SDr i nq Seat
Nut
tlrrt, GulfProofed, (USA 0nlY¡
Setscrèw, $feel, Standard Flnish
Setscre*, Gul fProofed, (USA CnlY)
End Cap, NPT, Standard Flnlsh
End Cap, BSP (PL), Standard Flnish
End Cap, BSP (Ir), Standard Finish
End Cap, ltlPT, Gul tProoted
End Cap, BSP (PL), GulfProoted
End CaP, BSP ( tr), Gul fProoted
Refainlnq Rinct
Washêr
O-rlng, Bun¿ N (standard)
Q-rlnq, Viton
STem
Stem
Nul
tlrrt, Gu I f proof ed ( IJSA 0n I Y )

End Cap, Standard Finlsh
End Cap, 6ul fProofed
Spoo I

Plston
Dlaphragm, Buna N

lrtasher
Sea I

Screrl
Bonnet, NPT' Standard Flnlsh
Eì¡rnnet¡ BSP (PL), Standard Flnish
Bonnet, BSP (Tr), Standard Flnlsh
EbnnêÌ, lPT, Gulf Proofed
Elrnnef, BSP (PL), GulfProofed
Bonnet, BSP (Tr), GulfProofed
Capscrer
Capscrer, GulfProofed (USA OnlY)
Lockwasher
Lockwasher, Gul fproofed (USA 0nl y)
Adapter, Standard Flnish
Adapter, Gul fProofed
Bush i ng
Pushrod
Spool rValve Port OverlaP
SPrl ng
End Cap, lPT, Standard Flnlsh
End Cap, lrFT, Gulf Proofed
End Cap, BSP (PL), Standard Flnlsh
End Cap, BSP (PL), Gulfproofed
End CaP, 8SP (fr), Standard Flnlsh
End Cap, BSP (Tr), GulfProofed
Spacer
Stem
Brackef
Sprl ng
Screw
Washer

61
64
ó4
65
65
70
1q
7rJ

7o
70

70
7t
72

*7J
*75

15
t6
.17

77
79
79
80
8l
82
85
84
85
86
86
86
86
86
86
87
87
88
8B
89
89
90
9l
92
93
94
94
94
94
94
94
95
96
91
98
99

l0l
( r.lote 2)
( ¡þra ?)

68C6
87
Iiltg
4661002
r l t79L:25
1955Lflol
79J51102
¡9 55100 t
¡9,5101 I
?955L012
79J510 I 5
,95
6885
r t68
504
7865100 l
¡8651004
I t0l8L00l
994 I
9241
924 I 100 I

9298100 I
2592
3051
¡90
7t4L00l
4091c0 I

740r1001
74011004
9276LAO5
740r10'r1
740r101 2

9276L015
561C08
784L125
r02
.¡?5
9512
93 I 2100 I
95r l
95r4
9298
7 1 54L046
9179100 I
91791002
9t79L012
9179100t
9179L0l t
9379101 I
9598
?865100t
5 I 86100 I
2209
74 100 I
l4l

7ó41 I 07 Ad hes I ve

See .rppropr i ate ossemb I y draw lng for qr¡ant lfy of parts requ lred - one (l) regu¡redNo?e: l.

2.
¡.¡¡ I oss olher I go notod.
È"" valves prlor to ierlat No.4821, servlce wlth SÞrlng (61), Screr (.99), Ì{asher

ílr)l) and Ênd Cap rOãt iãg.itt; +; ilve nlgher sprlng.clcle life. grder Servlce Klt
no. çlrsx (9179xòOl ior gütfproofedi and sþeclty the Valve lil¡del No. and Serlal No.



a

tl..'

Note: The synùol gþ Ooes not deslgnate a detent, but lndlcates that the valve has ð momry
'and that the plston wlll remaln ln posltlon untll rpved.

VALVE TYPE DESCRIPTION TABLE

TYPE CA

-YPE CD

@

TYPE CE

2 PUSH

PULLr3

¡3

a iEo'!

2 PUSH

3 PUL L

PULL

l'lanua I Operated
5 I bs Force Requlred

l¡lanua I or
Pressure Operated

Manual Return
l0 psl Pressure or

6 lbs Force Requlred

2

fro'o

rEe'0

A

2

Manual or
Pressure Operated

Sprlng Return
26 psl Pressura or

l6 lbs Force Requlred

l

iEo'o

'EO.D

TYPE C2

It_

2@

¡3
2 rro'D

Jouble Pllot OPerated
Sprlng Return ln One

Dlreqtlon' t0 Psl
and 2ó psl requlred

I

'I

@r
I

I

-t

TYPE C1
tlormal f y Open

Èessure Operated
lnfernal Pressure Return

¿ ito'o

A

2@

r3

TYPE CG

Pressure 0perated,
Sprlng Return

26 psl Prsssure Requlred

PULL

TYPE CB

tEo'o

2 Manual Pu I I

Sprlng Return
l5 lbs Force Requlred

Þ /

¿ r:c'o

TYPE CF

r¡o'o

i¡c'ottc'tREO'O

2 @@

?

t3
t¡o'o

Double Pl lot OPerated
l0 psl Pressure Requlred



TYPE SB Manual L¿tch or Pressurs
Operated, Sprlng Return

when Released
l5 psl Pressure Requlred

o 2 LATCH

r3 slo SPooL
WVE PdT OV€FLAPiEo'o

z
rt0
!rf(¡

I
t'
I

, Dlr.
rt6.2)

ril
a iEo'o

!)

TYPE CS Mechanlcal Llmlt Valve
l,tach I ne Actuated

Sprlng Return
t5 lbs Force Requlred

2

I

rtc'o

..1- I tló. tt.6ì

i€o'D * t[ {rülü
ì!9.!) ¡¡firntir

tur.t,

TYPE CT Adjustable Pressure Operated
Sprlng Return

Adjustable from 5-t5 psl
2

l3
4¡¡OD

..r
j

I Dl¡.
rtó.?¡

I

I

c-

Â €0'o iEo'D

__ ,2.9/16.
(6t,1)
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MAINTENANCE
At',10ï 4057 Valves make use of Al'lOTts nTad PolEn rubber
seals fo provlde lor operatlng forces and hlgh cycle
llf6. Wear can be observed by checklng for leakage
whlch rlll lncrease as there ls morE wear.

To chêck the s€al r¡ngs, the valve spool can be
re¡pved. Thls ls done on rncst wrslons by slmp ly
rerov I ng the end cap and pu I I I ng ouf the spoo I .
Spools on panel ¡ountEd valvss can be re¡mved from ln
front of the panel wlthout dlsconnectlng any plplng.

To replace seal rlngs, rêmove the spool, take off the
old rlngs, thoroughly clean the grooves, and fill the
grooves wlth Dor Cornlng No. J3 groase (Al¡lOT Part No.
9llL00l). Llghtly coaf ths new rlngs wlth grease and
lnstall them, flrst lnsertlng the Thln tall sectlon of
the rlng lnto one slde of the groove. i{ork around the
rlng untll lt ls unlformly positloned. Remove excess
grêaso and relnsfal I the plston.

l{hen these valves are used in safety control systems,
It ls reconmEnded that the systern be checked nnnthly
for proper functlonlng.

l{hen co¡munlcatlng wlth IIMOT regardlng operatlon of a
control, always glve the l,l¡dEl No. and Serlal No. lf
ordorlng servlcE parts, also lnclude the Dascrlptlon,
Part No., and quanfity deslred. lf any parts are
ordered by Reference No. only, please lnclude the Form
No., Revlslon Non, and date of thls brochure.

SERVICE KITS

Servlce Klt 9ll5X may contaln extra parts hûen usod
for sonre valve types.

SERVICE PARTS

Seal Rlng, Buna N

Seal Rlng, Vlton
Seal Rlng, Euna N

Seal Rlng, Vlton
Dlaphragm, Buna N

for Types CT & SB

These Parts Llsts effectlve rlth Valve Serlal No.

Dl aphr
for

Thread

ô9m,
Types

Sea I

Vl lon,
CTTSB

c?c
AMOT Conlrol¡ CorpoT¡t¡on
PO Bo¡ l3l2
Frrst Stfeet t Nevrn Avenue
Rrchmond. CA 9¿t8O2
U.S.A
Tel: (415) 236€300
Tlx:33.5442
Fax: (415) 234.9950

AilOT Conlrol. Ltd.
We3lern Way
Bury Sl. Edmunds tP33 3SZ
Engl.nd
lot:. lÛ281l 62 222
Tlx:81 283
Fax: (02ôa) 60 256

AilOT Conlrol¡ S.A.
Ghem¡n cte la lavellâ¿ 25
CH.1Et6 Ch¡rlly (Monl,euxl
sivitzêrland
Tel: l02ll64 ll ¡¡l
ïx: 452 109
Fax: (021) 64 46 E4

FORM 747
REV.7

12-81

Seal Rlng, Buna N

Seal Rlng, Buna N

4
2

78961001
7898100t

5
4

for all Types except CT t SB (Buna N) Klt 9ll5x

Descr I pf lon0tyPart i,lo.Ref No.

Seal Rlng, Buna N

Dl aphragm, Buna N
thread Sea I

4
t
I

78961001
2254
7 I 41004

5
47
48

for Types CT t SB (Buna N) K¡r 9128X

7E961001
78961002
78981001
78981002
2254

22r4LO02

7141004

5
3
4
4

47

47

48

Descrlptlon$yPart No.Ref fùc.
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INSTALLATION A¡fD MAINTENA¡ICE INSTRUCTIONS
3 way solenoid operated valves normally closed, normdly open ard "nive¡Tal operation Bulletin

8320
Form no. V32001

Universal: For normally closed ornormatly open operation,

pressure can be applied to connection'1", '2" or "3".
NOTE: To change from normally closcd to normally open oruniversal operation,
consult factory.

DESCRIPTION
Bulletin 8320 r,alves are 3 way solenoid operated ralves with all connections

located in the body- Valves are brass or stainless steel with l/8 or l/4 inch NPT
process connectioIs.

Standard valves have ân epoxy encapsulated solenoid coil for Type I,2,3,35, and 4

combination general pu+os€ and wate¡tighl installations. Valves with "EP"
prefixes in ùe catalogue number have encapsulated solenoids suitable for Type
3,3S,4,6, and 7(A,B,C,&D) explosion proof Class I, Gmup A,B,C,&D and Type
9(E,R&G)-Dustlenidon Proof Class II Groups E R&G'

OPERATION
Normally Closed: Applies pressure when solenoid is energized; exhausts pressure

when solenoid is de-energized. When thc solenoid is eærgizcd flow is from
connætion "2" to connection "l'. Conncc¡ion'3'is closcd" solerpid is dc-

energized flow is ftom conneclio¡'il" lo connection '.3". '2" is closed.

Normally Open: Applies pressuæ wh:cn solenoid is pfessur€

when solenoid is energized, Wùenthc solcnoid is connection

"1" to connection "?'. Connection '3" is clos€ù l\rhetr
flow is from connection '3" o conneclio¡'l;. Connection dqÊd.

Positioring
This vllie i-r designed to perl-ùmì properl)' shen nlounted in any position. For

optimumperfomrance ¡nd life. the solenoid should be mounted renical and upright.

Mounting
Valves may be pipe mounred, direct mounled with self tapping scrcws in rhe case of
forged bmss bodies, or mounted wilh oPtional factory supplied mounting brackes.

Piping
Connect pipe or tubing to valve according to markings on the valve body' Refer to

Ilow diagrams above. Apply pipe compound or tellon tape spuingly to male pipe

threads only. Whe[ tightening connections do nol use the valve body or solenoid as

a lever. I-ocate wrcnches as close as possible to the connection point.

IMPORTANT: For prolection of the solenoid valve, install a strainer or filter
suiuble for the service involved in the inlet side as close to lh€ valv€ as possib¡e.

Periodic cleaning is rcquired depending on service conditions.

lñfiring
rüiring must comply with local and national codes, Solenoids are pmvided with l/
2' conduil hubs or other optional connection methods as illustrated in Fig'2'3. The

sotenoid may be mtated to facilitate elecuical connection.

NOTE: Altemating current and direct cuÍent solenoids are built differcntly. To con-

vert one to the other it is necessary to change the complele solenoid assembly

including core tube, bonnet, and core assemþìy.

MAINTENANCE
NOTE: It is ¡ot necessary to remove the valve from lhe pipeline for repairs.

WARNING: Tum offelectrical power supply and de'pæssurize valve before

making repain.

Cleaning
All solenoid valves should be cleaned periodically. The time belwe€n cleånings will
vary depending on the fluid and service conditions. ln general, if thc voltage to the

coil is corrcct, sluggish valve operation, excessive noise, or leakage will indicate

that cteaning is rcquired. Clean valve strainer o¡ f¡lter when cleaning the valve.

Preventive Maintenmce
l. Keep the ftuid flowing through tlre valve as f¡ee from dirt and foreign material

as possible,

2.While in service, the valve should be ope¡ated at least once a month to insu¡e

proper opening and closing.
3.Depending on the fluid and service conditions, periodic inspection ofinærnal

valvJ pans for damage or excessive wear is recofirmended. Thoroughly clean atl
pans. Replace wom or damaged parts wiù an ASCO rebuild Kit.

Causes of Improper Opention
l. Faulty Control Circuits: Check the electrical system by energizing the olenoiù
A meøllic "click" signifies that the solenoid is operating. Absence ofthc 'click"
indicates loss of power supply. Check for loose or blown fuses, open circuiæd or
goundcd coil, broken lead wires or splice connections.

2, Bumed0u¡ Coil: Check for open-circuited coil. Replace coils as ncccssary.

Check supply voltage; it must be the same as'spccified on coil
3. Low voltage: Check voltage across lhe coil lead. Voluge musl be ¡t bas¡ 65% of
coil rating.
4. tnboÍEct R€ssurc: Check valve prcssurt. Presurc to v¡lve must bc wiúin ranç

ordivenion of
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\ Bemove red cao and
push solenoid òOwn-
Then pry hefe ro lifl
nameplate/rela¡net

and push lo remove.
\ fed cap

namePlale/
leta¡ner

sUIÉt tUrU Wil r t¡¿
conduil ccnnectron
and green ground;ng
w¡re

,inger washer

\
.062 to -093 max¡mum

lh¡ckness of oanel
for mounting

0.69 diameler
mounl¡ng h0le

I

(Ac) ha¿i soleno¡d bâse
sub-assembly

fappecf hole in core
0.250-28 UNF-28

0.63 min¡murn tuil thread (Ac)
min¡mum

0.9375-26 UNS -2A
lhread

Panel Mount Allernate
Conslruct¡on

Fìemove led cao and
push solenord down
Then pry here lo l¡ft.
nameplatelretelnet

and push lo remove.

Figur€ 1. S€des 8009G soteno¡ds

Ghart

Opon-Frffig So¡ono¡d
s¡th l/,t" Spadô lormh¡l¡

Opon-Frans Solênold
with Scrow Teminalt.

Open-Fraño Soldnotd
s¡th DtN Torm¡nals

used for g¡qunding,

See
lofque charl

aÞove
screw terñinål
adaprer

gasket

DIN !erñinal
adaÞ!er

lêrm;nal
block

lappod holo tor
#10-32 g¡gund¡^g scr€w
lnot ¡ñctud6dl

socke! heåd
grouncl¡n9 scrsw sock6t

15t32"
head(5/32 "h6x tey srsñch, hex key wr€ñchl

Figure 2. Open{rame sotenoids

F¡gurê 3. Junclion box (oplional tsature)

0.6 r 0,15+ 1cenler scfew
1,7 -2,315- æsod(el head screw
1,1 É10Ë2leminal block screws

ln Newton-Me¡e¡sTorgu€ ValueTorque Value h lnch-PoundsPr¡l Nsme

J!ñctio¡ Bo¡ Solenoid sçrew terñ¡nal Þ¡ock
(see no¡eÌw¡th l/4¿' Spðds lerminafs

ccvet

cover gâsk3t

See
lorque chart

above

No16: luncl¡on box gasket
grounding scr€w
añd cup washoa

Ju¡ctlon box w¡lh scr6w terdinals
rhown, W¡th scrgw te¡miñal
blocl rsñovêd. reñðin¡¡g Þârts
compriso tho ,unctio¡ box lo¡
spad€ l€añinal coñstrucl¡on-

¡unctlo^ bo¡ w¡th
t/2 " conduit co¡nsct¡oñ
ãñd ground¡ng lerñìñål socket head screw

15/32,'hex ksy wre¡ch)

ASç

See
lorque chãrl

aþove

ln DIN
arg lncludodlñdicater that thosg

cmtr ¡crry :*

Socket head sctew

conna"to, åÊ

IT

gas¡(et

scmtrtú

dts.ñatr

o DIN?: FrLr to
lsæ notr 2lcattc mw.

tÊrñlral blocl
lrom DtN com.ctor

covtr may bo

15t32 " hex tsy rgnchl

æmclof covt
lraanolr l)

gland nú .¡Ê

glônd gartot rtÍ

wåshsr i||,

DIN t€rdnel
adaptet

Opa-F F! Solsno¡d
sitlr DIN l.rñ¡nâl

Pt¡g Cfroctor

Figun 4. DIN plug connoctor k¡t Ì,lli le3&034 (opüonal



CO]L REPLACEMENT (REF. FIG, I)
Turn off electrical power, disconnect coil lead t,ires and proceerJ
as follorvs:
l. Remove red cap, and nameplare.
2. Slip coil offsolenoid base sub-assembly
3. Reassemble in reverse order of disassembly.

VALVE DISASSEMBLY AND REASSEÀ{BLY (REF. FTG. I
Tum ofï electrical power supplv and de-pressure valve.
I . Remove retaining cap and slip entire solenoid off solenoid base

sub-assemblv.
2. Llnscreu' bonnet o¡ solenoid base sub-assembly- Remove core

assemblv. core spring and body gasket-
3. Remove end cap, body gasket, disc spring, disc holder, disc or

disc holder assembly.
4. All pans are now accessible for cleaning or replacemeu.

Replace worn or damaged pans'with a completè Spaæ Pans
Kit for best ¡esults,

5. Reassemble in reverc order of disassembly paying careñrl
afiention to exploded view provided.

SPÂR: PATTS XJIS
Coils

Seriol Number ond Voltoge.

BASE

r^irr¡! vúr5&6
GU'O¡ ùOaora 9ars

10âouÊ sol€Noro 8asÊ
SUS-ASS€MBLY. [ND CAP ON

MANUAL OPIRATO8 ASSÊMALY
lo r 75 a 25 TNCH.pOUNDS

(19.8 r 2,8 N€WÌON-MET€ßSl

MANUAL OPISÀTOß
loPTroNAL FEAÍUñE)

aa

SCREW ÍYPC

lcaraloc No.
suFFrx "Ms l

Puii rYp€.
lcalaroc No.
suffrx 'Moì

conE GurùE*
lac coNslßucltoN oNIYJ
coâE assEMB!y*

cORE SPR|NG*

sorÉNorD SasE GASKET*

VAI,V€ BODY

olsc HotoEÊ
sua-Ass€MBIy*

DISC xOrDÉR SpnrN6*

Ê¡rD cap GAsKEt*

ETD CAP

*tNDtcAf€s fHAl rHEsE
PANTS Aâ€ INCLUDEO
IN ASCO R€BUIID XITS

tig. 5 Series 8320G Volves

STAINLESS STEEI + % N.P.T. BRASSN.P.T. BRASS

TOROUE SOL€NOIO SASE
suB{ssÊM0LY to

175 È 25 tùcHfouNDs
1r9.8 r 2,8 NÈwTot{.MÊTCRS}

TOñOUE gND CAP OÂ
MANUAT OPCNATOR ASSEMSIY

10 90 a lo tNcH.PouNoS
lro.2 É I,r NÊwToN.MEl€FSl

* tnotc¡rEs tx¡T Ìx¡s¡
PARTS ARC INCLUDED

IN ASCO AEBUIIO KITS

END CAP

VALV€ BOOY

suB.assEMBry *
SOLÉNOID gASE

t- --!------lsg
--1

I

SCNEW IYPE
lcatatoG ño.
surÍrr -Ms"t

PUSB WPE
tcalArÕG NO.
surFtx "Mo'l

MA'{UAT OPEâAIOR
toPnoNÂL FEATUREt

olsc aoLoER
suS.assEMaLvrt

orsc HoLoEF spnrNG*

ENo cap GAsx€l*,

coRC GUtÞ€*
tac coNsT¡uc¡oN oNrY)
coñ€ assEMary*
coqE SPFtNG*

soLÊmD BAsÉ GASKEt*

ASçA
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Fig. ó lv{ounlíng'
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INSTRUCTIONS DE
MONTAGE ET D'ENTRETIEN

DESCRIPTION
Les instructions suivantes sont ¡nclues pour vous donnez
d6s ¡nformetions générales pour I'installation de nos Fièces
de r6change. Ces instruct¡ons sont très générales et couvre
plusieurs type de soupapes, telle que soupapes a commande
par solénoïde, a commande par pilote externe, etc-. Pour
informåtion plus exact€ au sujet d'une soupape part¡culière,
vo¡r les pages d'instructions qu¡ sont inclues avec la soupape
en qu€stion.

FOT{CTIONEMENÎ
Rélérez au dessin d'assemblage.

INSTALLATION
Vérifiez la plaque d'indent¡f icat¡on Pour vous ãssurez que le
numéro de catalogue. le voltagê, la pression et le service
sonl tels qúe requis.

MISE EN PLACE

Référez au dess¡ns d'assemblage.

TUYOTAGE

Couplez les conduils à la soupape selon les indications
données sur le chass¡s de la soupape. Appliquez la pâte pour
conduits généreusement sur les pas de vis du conduit mâle
seulement: s¡ on I'appl¡que sur le pas de vis de la soupape
même, il y à danger que la pâte pénèlre dans la soupape et
causo des difticultés de lonctionnement.

- ¡mportant - Pour meilleur operation, ¡l est recommandé
qu'un iiltre appropr¡é au service soit installé au plus près de
là soupape'due'possible, et que ce liltre soit nettoyé
pór¡odiquement.

- ¡ucril3Gment - Evllez de lrop serrerles t¡ry¡ur. Appllquer
le¡ clel¡ le ptut pÈs porslble du po¡nl de raccordemenl du
luyru ct du corit de lE 3oupape. N'ullllsez par le roupape
comma låYler.

PRESSION DIFFERENTIELLE DE FONCTIONEMENl
(lllnlmum)
Pour toules soupapes qui exigent une pfession différent¡elle
minlmum, il est cr¡t¡quo que les lignes dê press¡on et

d'échapement ne soisnt pas réduiles. La pression minimum
tol qui¡nd¡qué sur la plaque d'identification do¡t être
rnl¡ntgnue.

CATLAGE

Lr crblage do¡t åtre conforme aux. règlements.des Codes
Elrclr¡quãs so¡t Nationaux, so¡t de I'endroit ou l'¡nstallation
cd Öllcctuée.

AITREflEN

EI{TRETIEN PREVENT¡F

1 . Assurez vous que la mat¡ère circulant dans la soupape est
aussi propre que possilrle.

2. Pendant son service, opérez la soupape au moins une fo¡s
par mo¡s pour assurer l'opération normale de la soupape.

3. L'¡nspect¡on périodique (selon les conditions de service)
des parties internes de la soupape est recommendée afin
d'observez si il y à endomagement ou usure excessive.
Nettoyez la soupape au complet et installez les nouvelles
p¡èces de rechange.

FONCÎIONEIIENÎ FAUÏIF

1, Del¡ut du clrcull de contrôle: Vérifiez le systeme
électrique en mettant le solénorde sous tension. Un
déclic métallique signifie que le solénoide fonct¡onne
normalement. L'absence d'un dóclic métall¡gue ¡nd¡que
une perte d'alimentation du courant. Vérifiez la présence
de lusibles tondus, d'une bobine avec un circuit ouvert ou
mise à terre, d'un fil ou d'une éprisure brisée.

2. Easse lension: Vérfiez le niveau de tenslon. La lension
doit être au moins a 850/o du niveau indiqué sur la plaque
d'identif ication.

3. Pression ¡nexale: Vérifiez que la press¡on et le service
conforme a celle indiqué sur la plaque d'¡dentif ¡cation de
la soupape.

4, Fuile de press¡on: Démontez la soupape et nettoyez toutes
les pièces. lnstallez les pièces de rechange si nécessaire.
Vérif¡ez qu'¡l n'y à pas d'objets étrangers qui bloquent ou
causent la fuile de pression.

- important - Certaines soupapes, à cause de leurs
sieges non-élastiques sont allouées une fuite de press¡on
minime. Consultez le bureau de vente Asco.'

ENSEMELES DE PIECES DE RECHANGE

Pour comrnander lesensembles depiècesde rechangeet les
bobines pour les soupapes ASCO, spécifiez le numéro de
catalogue, le voltage, la pression et le serv¡ce en question.

- a noter - Les pièces ¡nd¡quées avec (') sur le dessin
d'assemblage sont inclues dans l'ensemble de p¡èces de
rechange.

ASç
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DI6ITAL OUTPUT PICKUP M928

DYIIALCO COI|TROLS DtYrStOil

LOCKNUT ,- å -'r uNF-2A

,¡- A
.094 DIA

SPFCIFI

f
¡

I

.75

I
o]:ffi0'o

, +.or 6.Oì0 -->i<-- 2.500
.03 j

*3.625

B
--.-_{>

:O93 -f ELECTRICAL CONNECTIONS

ATIONS

PIN A
PIN B
PIN C

+POWER SUPPLY
OUÏPUT
COM MON

Êa
o

-
I
0
a
6

¡
o

a)
I
¡

¡

t

POWER SUPPLY:5 TO I5VDC.
0PERATr NG TEMpERATURE: -4oo F To + zSoo F

OUTPUT VOLTAGE: TTL COMPATI BL T, 50 tI07. DUTY CI CLF
LOGIC 0:+0.6V PEAK MAX. WITH 50 yna StNK CURRENT.

Rr x Ec
LOGIC i; pffi

OUTPUT IMPEDANCE: 2K OHM5

POWER SUPPTY CURRENTTìOma.TYP|CAL WITH lO VDC POV/ ER SUppLy.
HOUSING: 3O3 STAINLESS STEEL,
OUTPUT CONNECTOR: N4¡¡ES WITH MS 3I06A_10SL-35.
INSULATION RESISTANCE: ]OO Mrr. MIN,@50 VDC I¡rr.r "A"TO HOUSING),

WARNING: IN CORRECT WIRING MAY CAUSE
PERMANENT DAMAGE TO PICKUP
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Þu ñ:cc 

^rt 
GAr o¡ ticåE3t

MINIMUM SPEED CHART

JS

l1 r
I /

/

t1

I

/

I

I

/

t

I

I

/

I
I

/

/

/
€



 



NOTES:

1. SOUR SERVICE.

AREA. UNIT #

KIMRAY

T-12 c/w SEPERABLE SOCKET

MFR. & MODEL NO.

MODEL NO,

P. O- NUMBER

26

27

28

FILT - REG,

OTHER

SUP, GAGE OUTPUT GAGE CHARTS

SEPARABLE SOCKET MODEL # 3/4SS-125S

OPTIONS

QUANTITY

TEMP

FORM RATING

DEV|AT|ON _ CONTACTS TO ON TEMP. INCREASE

ALARM SWTCHES

FUNCTION24

SAMA CLASS COMPENSATION

TEMP: NORMAL 49 
O C N¡*. ,I,Ig O C

FtxED -s4to2o4 
o Q ADJ. RANGE-

OVERRANGE PROTECTION TO

MAX. PRESSURE

SET AÏ 49

3412 kPa (s)
c

TYPE MTL. SST EXTENSION: LENGTH mm TYPE_
SIZE: DIAMETER 10 mm LENGTH 298 mm

CONN. LOCATION_ mm ABOVE

N¡FR. STD LENGTH_ mm MTL.

N4TL. 31655 INSERTION_ mm LAG EXT.

CONST: DRILLED BUILT-UP

INSERïION_ mm

BELOW

ARMOR

CONN. 27 mm

OTHER

FILL

PROCESS DATA

RANGE

BULB

CAPILLARY

WELL

17

E te
L 1g

E

Mzo
E

N

rzr
22

P = PRoP ( GAIN ),

SUB

| = INTEGRAL ( AUTo RESET ),

S=SLOW F=FAST

PI PD

D = DERIVATIVE ( RATE ),

P

OTHER

PID IF DF ts DS

ON MEAS. INCREASE OUTPUT

NONE X

INCREASES

MFR STD

EXTERNAL

MFR STD

mA

DECREASES

OTHER

REMOTE

OTHER

I\4ANUAL X OTHER

NONE

4-2OmA 10-50 21 - 103 kPa(ga)_ 42-206kPa(gal X OTHÉR

CONTROL MODES

ACTION

AUTO - MAN SWITCH

SET POINT ADJ,

MANUAL REG.

OUTPUT

crr
o

N

S

r ,tz

Rtg
o 'tq

L ts
L to
R

4-20mA 10-50 mA

FOR RECEIVER SEE SPEC. SHEET

21 -103 kPã(ga)_ 42-2o6kPa(sa)_ oTHERTRANSMITER

OUTPUÏ

X

IM

T

10

RECORD

OTHER

MFR STD

FLUSH

INDICATE CONTROL X BLIND TRANS.

X NOM SIZE

SURFACE

COLOR: MFR STD X OTHER

YOKE OTHER DIRECT

GENERAL PURPOSÉ WEATHERPROOF EXPLOSIONPROOF CLASS

FOR USE IN INTRINSICALLY SAFE SYSTEM

'117v 6OHz OTHER AC_
STRIP ROLL

DC

FOLD

OTHER

VOLTS

CIRCULAR

POWER

TIME MARKS-
SPEED

TYPE

RANGE 1 3 4

FUNCTIONS

CASE

MOUNTING

ENCLOSURE CLASS

POWER SUPPLY

CHART

CHART DRIVE

SCALES

2

G

Ê

N

E

R

L

4

5

7

I
I

AC-21 O DISCHARGE TEMPERATURETAG NO.: TC-210'l

llsw

CUSTOMER

PLANT

SERVICE

APACHE CANADA LIMITED

1478HP HAMBURG COMPRESSOR PACKAGE

TEMPERATURE CONTROLTER APPR-CHK'Dllev

MODEL WAS HT-1277t13tOOCG2

ISSUED FOR PURCHASE TE06/09/00SW1

REVISION # 9s420DATEBYNO

TEMPERATURE CONTROLLERS 1

NO FtLE 14.11.7

PROPAK SYSTEMS LTD

POSTAL BAG # 2, AIRDRIE, ALBERTA, CANADA T4B 2C3

ISA FORM SM2O.11A MTEMP-INS.XLT



TC-210t211t212

KIMRAY, lnc INDI RECT THROTTLE TH ERMOSTAT Oklohomo City, Oklo.

\#

ACTION:
lndirect lhrottle; Pilot Outpul Pressure (Yellow) decreases

with temperature rise.

APPLICATION:
For temp€rature control ol indirect heaters, emulsion treaters,

reboilers, steam generators, heat exchangers cooler shutler
controllers, and salt bath heaters.

WORKING PRESSURE (sensing element):
p.s.i,g. kg/cm2

500 35.15 max. wilhout Separable Socket
4000 281.23 max.with SeparableSocket.
7000 492.15 max. with Special Separable Socket.

Separable Socket is an extra price item and must be ordered
separately, if desired. To order Separable Sockets refer to Table
ol Contenls.

TEMPERATURE RANGE:
T 12T, T 18T -30'F m¡n¡mum lo 400oF maximum.

-34'C minimum lo 204"C maximum.
HT 12T, HT 18T -30oF minimum to 750'F maximum.

-34oC minimum to 399"C maximum.
HT t2T-S, HT 18T-S -30oF minimum to 750'F maximum.

-34oC minimum to 399'C maximum.

OPERATION:
These Thermostats each consist ol a Base Assembly sending

an indirect throttle signal to operate a 3 PG Pilot. The 3 PG Pilot
¡s connected as a throttle pilot ånd amplifíes this signal increasing
the sensitivity of the Base Assembly.

Assume the set temperature of the Thermostat is above the
temperature of the system being controlled and Output Pressure
(Yellow) is being sent to a Pilot or Motor Valve.

As the system temperature rises, the STAINLESS TUBE
increases in length to move the Thermostat Diaphragm (or
Bellows) Assembly in a direction to first close the seal at BALL I
(Violet to Orange) and open lhe seat at BALL 2 (Orang6 to
Atmosphere). As Variable Pressure (Orange) decrsases the 3
PG Pilot Diaphragm Assembly moves upward to close the seat at
BALL 4 (Violet to Yellow) and open lhe seat at BALL 3 (Yellow to
Atmosphere). Pilot Output Pressure (Yellow) is vented lor the
desired Pilot or Motor Valve action.

As the system l€mpereture decreases, the action is reversed
lo increase Pilot Oulput Pressure (Yellow).

Due to the low modulating charact€rist¡c of a Motor Valve, the
action of this controller will not be a lrue throttl€ action but will
have a tendency to ov-er ride tt¡e control point. The 1 12 SMT-T is
the recommended Mciior Valve for this thermoslat conliguralion.
Refer to "Burner Valves" in lhE Table of Contents for mo¡e
infomation.

The 3 PG Pilol may be used lor snap service when connected
as a snapper pilot. For snap connection ol the 3 PG Pilot refer lo
calalog section'Y".

SUPPLY PRESSURE:
5 to 30 p.s.i.g.
.35 to 2.1 1 kg/cm2.

RESPONSE HANGE:
8!
@
@¡
El
@

nNtMtlot O¡tpãû,m o. failott Att@Dlt
t PO Prlot Aírplrrrçtt âtølt
WrloþL P.atturt
Ptld O.ttpul ftatfln
fulf httü

@t¡to,

frr.rñffi
êallùt

Dþp¡toíñ e
âttamòlt

T12T- 5p.s.i.g./'F,
T 18T - 3.5 p.s.i.g.fF,

HT 12T -3.5 p.s.i.g./"F,
HT 18T - 2.5 p.s.i.g./'F,

HT 12T-S -3.5 p.s.i.g./"F,
HT r8T-S -2.5 p.s.i.g./"F,

2.8 kg/cm'?f0
1.9 kg/cm,fc
1.9 kg/cm,fO
f .4 kg/cm2/"C
1.9 kg/cm,fc
1.4kg/cm?C

E poùslû ailot

fub.

Oitt¡úo9ñ

9ûpgttìÐ

T 127

H:30.1



KIMRAY, lnc INDIRECT THROTTLE THERMOSTAT Oklohomo City, Oklo.

*&¡tetSaot

ï 12i187
CAST IRON
500lbs. W.P:

-30'F to 400"F, -34'C to 204C

Ðnn Scrcù 6O2,3R.q'&
tuhþ. 600
'oaag

S@l

traonn*
CONNECTIOTIa

_. '743,ft2uil tzll,ng- -

L-z 7
¡ v8

MAX. TEMP
"F"

400
400
750
750

Sel Sêe

60t

INDIRECT THROTTLE ACTION THERMOSTATS
AVAILABLE: CAST IRON,500lbs. W.p.

t oRt:og

ilÌprL

587

THERMOSTAT DIMENSIONS

4+ lt

åI

MAX. TEMP.
"c

204
399
399

'These are recommendgd spare parts and are stocked as
repair kits. To order repair kit, specify; .T1 2 Repair Kit, RL{, or "HT
12 Repair Kit, RLR."

Separable SockEts are availabls at ?xtra cosl, refer to Table ol
Contents for ordering.

For HT 12T, HT 'l8T High Temperature Base Assembly pans,
refer to "Base Assemblies'in Table of Conlents.

Sê.a

ß27, rE
ße8,rp

Sce 69t,4tueî

9ta
Ploh 579

5e2
6At

57A

5A4
566

565

cor,rN€clrd\¡

Auî ilz
5A5

(,614

H/r tzr nt
H/r ßr t7t

"NPT

il

å"N

R 7ll
*,16

THERMOSTAT
MODEL

T 127
T 187

HT I2T
HT 187

DIA.6
êil
t6

3
õ'

nZu16

ALL TAPPED OPENINGS ARE I/4..NPT EXCEPT AS NOTED,

CAT
NO.

HAI
HA,J

HBI
HBJ

{

H:30.2
lssued 8/89

Ëry



)

NOÏES:

P.O. NUIMBER:

MODÊL NUMBER: SERIES 8OOO K.TYPE IHERMOCOUPLE ASSEMBLIES C^/v THERMOWELLS

MFR: ALLTEMP

27mm NPTX178At-81 l3-U-14-180-K-10"I

27mm NPTCÕMP I IJBF OIIX64N -41 1 3-lJ -1 4-1 20" -K-4 0"0rE-282

PROCESS

CONNECTIONNOTESSERVICEÞUALSINGLE

ELEMENT

LENGTHT

mm

MODEL NO.REVTAG NO.

WELL DIMENSIONS

10. SHEATH MATERIAL

11. MOUNTING THREAD

12. CONSTRUCTION : 2 -WlRÊ

LEAD WRE RECEPTACLE

WELL OR TUBE

13. MATERIAT 3O4SS

3t655

21mm NPT

O. D. 21mm NPT

X 3. W|RE 4-WRE

OTHER_ BAY

14. CONSTRUCTION:TAPERED STRAIGHT X
DRTLLED X BUTLT-UP_ CLOSED-END_

'15. DIM: IVIFR STD X O. D. mm l. D. mm

16, INÏERNAL THREAD

17- PROCESS CONNECTION

21mm NPT

AS LISTED BELOW

,1. COMPLETE ASSEMBLY X OTHER

HEAD

2. SCREWED COVER X OTHER_
3, EXPLOSION PROOF X CLASS I, DIV II, GR C&D

4. I\4ATERIAL ALUMINUM COND. CONN. 27mm

5. NIPPLE SIZE ÞII\¡ENSION '' N '' 3048 MM

NIPPLE NUN BCN BUN NCN

N - NIPPLE B - BUSHING C. COUPLING

ELEMENT

6, PLANÏINUM NICKEL OTHER K-TYPE

,. ,"r ro,*, 
^aa,ilõ=B. TE¡/lPERATURE RANGE

9. LEADS: STD X

TOLFRANCE %

0-1260"C

POTTED HERM, SEALED

CUSTOIVIER

PLANT

SERVICE

PROPAK

1478 HP STOCK COMPRESSOR

THERMOCOUPLE APPR.CHK'DBY

REQ.ADDED TE.225ct1

DATEFOR PURCHASE02lÔzloaTKÕ

JOB # 99420REVISIONDATEBYNO

FILE 1411.rSPEC NO

THERMOCOUPLEPROPAK SYSTEMS LTD

POSTALBAG#2 AIRDRIE,ALBERTA,CANADA T4B2C3

SHEET 1 OF I

ISA FORIVI 20.13A MRTD.XLT



NOTES

AREA. UNIT # 152

ATS ALLTEMP - SERIES SOOO

THERMOCOUPLE P/N: Al-81 l3-U-14-36'rK-7.00'

THERMOWELL P/N: B 34-1.75"-2.5"-0.25'-4.00'-0'-P IPL-9.26"-0.7 5"

MFR. & MODEL NO.

MODEL NO.

THERMOWELL

zõ

27

zö

FILT. REG.

OTHER

SUP. GAGE OUTPUT GAGE CHARTS _OPTIONS25

QUANTITY

TEMP

FORM RATING

DEVIATION CONTACTS TO ON TEMP. INCREASE

ALARM SWITCHES

FUNCTION

23

24

SAMA CLASS COMPENSATION

TEMP: NORMAL 73 
O C MAX,88 

O C

FIXED O-,I26OC ADJ.RANGE

MAX. PRESSURE 689 kPa (g)

SET AT 82

OVERRANGE PROTECTION TO

ryPE SINGLE MTL. 304 SS EXTENSION: LENGTH

INSERTION

mm

mm

ryPE K-THERMOCOUPLE

SIZE: DIAMETER 6.35 mm 'A"-LENGTH 139.7 mm

CONN. 21 mm LOCATION_ mm ABOVE

MFR. STD X LENGTH 1524 mm MTL.

BELOW_
ARMOR FLEXIBLE

MTL. 304 ss "U'LENGTH 63.5 mm 'H" LENGTH 44.5 mm PROC. CON 21mm NPTF

CONST: STRAIGHT'B-STYLE' BUILT - UP OTHER x 27mm NPTM

FILL

PROCESS DATA

RANGE

BULB

CAPILLARY

WELL

17

Era
Lrg
E

lv zo

E

N

rzl
22

P-PROP (GAIN), l=INTEGRAL (AUTO RESET), D=DERIVATIVE (RATE),

SUB: S=SLOW F=FAST

P PI PD PID IF DF tù DS

OTHER

ON MEAS

NONE

MANUAL

NONE

4-20m4

INCREASE OUTPUT :INCREASES

MFR STD

DECREASES

OTHER

REMOTE

OTHER

EXTERNAL

MFR STD

OTHER

10-50 mA_ 21 - 103 kPa(g)_ 42-206kPa (S)_ OTHER_

CONTROL MODES

ACTION

AUTO - MAN SWTC

SET POINT ADJ.

MANUAL REG.

OUTPUT

ctt
o

N

T

Rtz
org
Ll+
L rs
Eto
R

4 -20 mA

mV OUTPUT RANGE

10-50 mA 21 - 103 kPa(s) 42 - 206 kPa (g\ OTHER

0 - 54.5 mV

ÏRANSMITER

OUTPUT

X

M

T

10

RECORD |ND|CATE _ CONTROL _ BLTND_
OTHER THERMOCOUPLE ATS ALLTEMP SERIES SOOO

TRANS.

MFR STD X NOM SIZE 21 mm MNPT PROBE, 27 mm FNPT ELECTRICAL OTHER

FLUSH SURFACE _ YOKE _ OTHER REMOTE

GENERAL PURPOSE _ WATERPROOF EXPLOSTONPROOF

FOR USE IN INTRINSICALLY SAFE SYSTEM OTHER

117V 60Hz OTHER AC_ DC_ VOLTS

sTRrP ROLL _ FOLD _ CTRCULAR

SPEED POWER

CLASS 1, DIV, 2, GR. C & D

TIME MARKS

TYPE K-TYPE THERMOCOUPLE

RANGE I 0- 1260 C 4

FUNCTIONS

CASE

MOUNTING

ENCLOSURE CLASS

POWER SUPPLY

CHART

CHART DRIVE

SCALES

2

E

N

E

R

L

J

4

5

7

I
I

COMPRESSOR CRANKCASE LUBE OIL TEMPERATURETAG NO.: TE - 2821

llew

CUSTOMER

PLANT

SERVICE

APACHE CANADA LIMITED

1478HP HAMBURG COMPRESSOR PACKAGE

TEMPERATURE ELEMENT APPRCHK'Dllev

co Õ9 26G\^/I

# 99420DATEBYNO

TEMPERATURE INSTRUMENTS 5 oF6
FILLED SYSTEM NO FtLÊ. 14.11.7

PROPAK SYSTEMS LTD

POSTAL BAG # 2, AIRDRIE. ALBERTA. CANADA T4B 2C3

ISA FORM SM2O.1IA MTEMP-INS.XLT
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{Sample0onfiguration} GATAL0GNUMBER: TK - K14B - 120 - X18

Wire Gauge (08, 14,201 T T 0ption*Calibration lK, J, T, E, N I

Length "lJ'(inchesl

Construction Code
(see tablel

Standard construction is butt-weldwith omlinsulators (type Bl

€,

{

L

X

n

Special (describe in detaills

Angle type, 3" long oval double bore
with fish spine at bend

PG

L 2"

@ /I
Round, fuur-Bore
3'long insulators

NF

L 2

I
Fish Spine lnsulatorsME

L

I
Round, Single-Bore
I o long insulators

tD

L 2 t,

@
Round, Double-Bore
3' long insulators

Kc

L z',

E
Oval, Double-Bore
3n long insulators

J

L

I
Bare ElementHA

ITTUSTRATIONDESGRIPTIOil
TWSf.
wEur

BUTT.
WEtD

c0f{$TRugfr0il
CODE

Butt-weldod junction Twist-weldediunction

I
Ft'L¡



.{
M

þample Configurationl GATAI0G NUMBER: TA - A 5240 - J20B - t80 - 0

Assembly

Assembly

Element

L

Option

Length

l-\

\c
SpecialS

GUABG

Castlron - H.D.D

Castlron -G.P.c

Aluminum - H.D.B

Aluminum-G.PA

DESGRIPTIONCODE

1A IIEAI)

See details on page 2

2 TX,EilIENT

Specify length "lJ'in inches

3 TENGTIT

Standad lengths: 12-48" in 6" incr€msnts

x

Mounting sleeve
lseefBl

rrM

Weatherproof conr.W

Mjustableflange.F

None0

DESCRIPTIOilCODE

4A OPTIONS

'fur Silicon Carbidetube only

"br all exæptSilicon Carbide

sP-281ÞsC-"u'Siliæn Carbide (l 3/4" x I "l7400

AP-l612-5Íl-"1-t-l14'NPTAlumina (lnx3/4'l6350

AP-l107.42-"U'1'NPfAlumina fll/16'x7/16"f6240

AP-ilûr-3zr',U',3/4'¡\lPTAlumina (1t/16'x7/16"16230

AP-060¡f-S2-"U'3'4" NPTAlumina (3/8" x1/4'l6rl)

cP-l612-$-"rl-t/4'NPTMullite 11'x3/4'ls350

CP-l1(I/.42-"f'I" NPTMultite llt/16"x7/16'l5240

cP-il07-32-"U',3I4'NPTMullite (11/16"x7116'l5230

cP-{t60¡1-32r',r'3/4'NPTMullite {318" xll4"}5130

BEPI.AGEIIEiTT P'T{ìffiERlALl0.D.xl.D.lCODE

ß PROISCTIONTT]BE

x
L

MS4F

I T- F = Adiustabte Ftange

L slee* l.ngür (Xlin inches

C = CarbonSteel
S = Stainless Steel

48 MOUIìflNNG SI,DDYT DDTAtrS



M

X

L

(sampleconfigurationl 0ATAL0GNUMBER:TA - A 4Ít2 A - Kt4B -24.0 - B 4st6

Specials

GUABG

Cast lron - H.D.D

Gast lron - G.Pc

Aluminum - H.D.B

Aluminum -G.P.A

DESCBIPTIONCODE

1A HEAI)

hxDosed loDen
enöedtuöe'lc

lnsulatedB

GroundedA

DESCRIPT¡ONCODE

lc JIJNCTT0N

See details on page 2

2 XI"EI{ENT

Specifylength "f in inches.

3 TENGTH

Assembly

Assembly

Assembly

Option

Option

Length

€,

,G.
fr
\

¡

F¡r Sch 80 pipe change lst digit from 4 to I {eg. 832 for Sch B0 304SS}
For 314' or I ' pipg change 2nd digit from 2 to 3 or 4. {eg. 443 for I ,, 30¡tSS)
Also ehange 08 to 12 or t6 in replacement P/N

Unlisted - specify part, material, size etc999

LP-3210-08-"r',Lava Coated Pipe320

MP-21075-03-"r',LT{ MetalCeramic210

MP-I1097-00-"['Cast lron110

MP-60040-08-"r'l/2" lNC600 Sch 40427

MP-44640-08-"r',ll2'446 SS,Sch40426

MP-34740-08-"U',ll2'347 S$Sch40425

MP-31640-08-"r',112'316 S$Sch40424

MP-3r040-08-"U',tlz'310 S$Sch40423

MP-30440-08-"U',112' 304 SS, Sch 40422

MP-10040-08-"r'l/2" C. Stl. Sch 40421

REPTACEMENTP/NMATEBIATCODE

1B PROTECITON TUBE

Soscial
ldescilbe in detaills

Pios Extension
böe P. slP

Adjustable FlangeF

Welded BushingB

AngleType lsee P.5|A

None0

DESCRIPTIONGODE

4A OPTTONS

B4S16

T T- "K'tensth in inches

L mnr¡nnL: c=carbonsteel
S:Stainless Steel

THREADSIZE: 2: 1/2"NPT 4: t,,NPT(Ml 3: 3/4'NPT 5: 1-1/4" NPT

48 WDLIIED BUSHING DEXAtrS (for opr. B onty)



-PC12
TT
I r- "X" length (inches)

L 
"orr*,oL: 

c=carbon steet
S:Stainless steel

x
L

P= Pipe Extension
A:Angle Type t

x

N A

L

r.iili.,rf:t I

(sample Configurationl CATAL0G NUMBER: TA - A N,2 30,

1i ::..- i :.rr-,

- ELEMENT - LENGTH - OPTION

Head lsee table tn page a¡ -J

N: Nipple; U: Nipple-Union-Nipple

2:th' NPf:3:s/¡" NPT

0: None
W: Assemblsdwith T/!11

{ordered separatelyl
S: Special -describe

Total lengdt "U' (inchesl

"N!'Length ininches _
(e9.30-3o,35=&5'l

;\.

See page 2



{Sample Configuration} CATAI0G NUMBER: TK - S 24 X - 240 - 0

Calibration 6,R,Ð -I 
îWire Gauge{2021¡ -

l- I- orr,o,.,

L Lengtt "['linches]

Construction Code lsee table)

Special ldescribe in detaills

2u L

Alumina 4 bore fulllength insulatorz

Mullite 4 bore full length insulatorY

l-2'
L

Alumina double bore full length insulator with collarx

Mullitq double bo¡e full length insulate with collarw

z', L

Alumina, double bore full length insulatorv

Mullite, double bore full length insulatorU

L

Bare elementT

ITTUSTRATIONDESCRIPTIOT{GODE

CONSTNUCTION CODE

Codes U to Z include Copper sleeves atlached to end of each head.

Delee copper sleaßs lnm toquired furtype'Ê'head|c

None0

OPÏIONS

tu

t.

q



.,i'i,i
': Mr'

L

(Sample Configurationl CATAL0G NUMBER: TA - A 5230 - R24X - 18.0 - 0

Assembly

Assembly

Element

Length

qJ
Specials

GUABG

Cast lron - H.D,D

Cast lron - G.P.c

Aluminum- H.D.B

Aluminum-G.PA

DESGRIPTIOiICODE

1A IIEAI)

See details on page 6

2 AI.EMNNT

Specify lengh "lJ'in inches.

3 TENGTH

Standad lengths: 12-48" in 6" incrcmonts

Soecial
fdogc¡ibe ln detaillx

Mounting Sleair
lseeôBlM

None0

DESCBPflOfICODE

4A OPTIONS

fl'._
i
l'.

AP-t6t2-5$"rt-l/4'NPTAlumina (l'x3/4'l$50

AP-llflr.4z-"f'I'NPTAlumina fll/16'x7116'l6240

AP-ll(l7'32-"U'3/4'NPTAlumina (11/16'x7116'l6230

AP-{!fl}¡[32-"f3/4'NPTAlumina (3ß"xl/4'l6130

cP-16r2-5S',r1-t/4',NPTMullitE (1ox3l4"l5350

cP-l10742r',rI'NPTMullite {ll/16'x7/16'l5240

cP-ilfy-szr'r'3/4'NPTMullhe (ll/16'x7/16"15230

cP-0m¡L32r'u'3'4'NPTMullite (3/8'xl/4")5130

REPIACEMENTTP/ilMATERIAI [OD.xl.DJGODE

TB PROTECITON TUBE

{

MS 4t
-[ 

L F=AdiustableFlanse

L slrru.length lxlin inches

G = CarbonSteel
S = Stainless Steel

48 ITOUNTING SI,EDVE DETAIIS
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{Sample Configuration}GATAl0G NUMBER: TA - A 524R - R24X - 240 - F

Element

See details on pago 0

2 H"EMENT

Specify length "lJ'in incheg

, ilNGTtr

Assembly

Assembly

$
"For SiC outer tube only

$tandad lengüs 12-48'in 6' incrementsSpecials

GUABG

Cast lron - H.D.D

Cast lron - G.Pc

Aluminum -H.[IB

Aluminum -G.P.A

DESGR¡PnO]ÜCODE

rA HDAI)

Weatherproof conrrrw

Âd¡ustabls langs*F
None0

DESCR¡PTIONGODE

4 ornoxs

MP-60040-r2-"[',lnconelAP-l107-00-"u'
7116',ll/16'

Mullite

Mullite

Alumina

Alumina
624t

sP-28t6-Sc-"r',101314ns¡cAP-fi07-42-"r',624S
AP-r612-53-"U',31i4"I ttAluminaAP-I107-00-"lj'624R

MP-60040-08-"r'I nlnconelAP-0604-00-"r'
1//4"3/8n

613t
sP-2816-SC-"U',I'13140sicAP-060442-"r-"6133
AP-lt07-32-"r',7t16'fifl6'AluminaAP-0604-00-"u'6t3R
sP-2816-Sc-"r',1n1314',s¡cCP-|107*42-"f'

71160lt/16"
524S

AP-l612-53-"U',314t,lnAluminacP-t107-00-"u'524R
cP-16t2-$-"r'314"10MullitecP-tlt-00-"u'524M
sP-2816-SC-"U',t,1314's¡cCP-0604-42-"U'

114',3/80
5l3S

AP-Ir07-32-"1"7n6',ilfi6'AluminacP-0604{t0-"r'513R

cP-l107-32-"r',7116',l1/r6,MullitecP-0604-00-"u'5r3M
NEPLAGEMETTTP'TUt.D.0.D.MATERIATREPTACEME]ÜT P'I{t.D.0.D.iIATERIATCODE

SEGOÍ{DARY IOUTERI TUBE

18 PROITfiION fiJBT^S

t

Note: For mounting sleeve see details in chart 48 on page 7.



L
I

L

SINGI PROIECTION TUBE DOUBI.E PROTECTÏON TT]BE

fSample Configurationl CATAIOG NUMBER: TA - E SZZ0 - R24X - 960 - 0

Assembly Option

Assembly Length

Element

Ð
Open StyleE

DESCRIPTIONCODE

1A HEAI)

See details on page 6

2 EI"EIIET{T

Specify length "lJ'in inches.

3 I,ENGTH

Standard lengths: l2-48" in 6' increments

Adjustable flangeFr'

None0

DESCRIPTIONCODE

4 opnons

AP-il07-27-"U',Alumina

cP-1107-27-"|:',Mullite

{'RDPU\CEMEI\IT PN ten'oyn'rul

_Ï

AP-11t'.27-"YAlumina (11116"x7l16"f6210

AP-{t604-27-"U',Alumina plB" x1l4"l6il0

cP-ltüt-z7-"U',Mullite {11/16'x7/16")5210

cP-{t6f}t-27-"u'Mullite l3/8'x1/4"15,l10

REPLAGEMENT P/NMAIERIAL(O.D.xl.D.lCODE

18 PROIECTION TUBß Gingle)

sP-28r6-Sc-"r',1n1-3//4',s¡c7/160t1/t6'Alumina6225

sP-28r6-Sc-"r',70l-314,s¡c7t16',r1/16'Mullite5225

REPtACEi[EilT P'iIIDODillAfERIAtIDODMATEßIAT
CODE

sEcoirDARY ÍourEnl tuBEPR|MAßY ftNilE$n BEr

lB PR(}ITCTION TUBE (doubþ

f..:.,

\.\

"For SiC outertube only
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.453
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1.813
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.175

.449

t.062

1.794

.t98

.308

.500

.78t

r.98

5.04

8.00

.044

.176

.n7

.450

.702

1.778

4.33

7.19

.019

.074
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.rs0

.297

.754

r.92

2.94

.036

.147

.232

.377

.588

r.488

3.59
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.021

.022

.089
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.229

.357

.905

2.291

3.65
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THEAMOCOUPI,E WIRI NESXSIINCE

'7 Ga lronwith I0a Constantan
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334

847

2r56

3423
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84

t32

215

336

861

2170

3445

20.2

80.9

127

201

324

82r

2089

33r6

21

83

130

212

331

838

2130

3370

20.2

80.s

127

2Ú

324

821

2089

33r6

t9.8

80.5

128

203

324

820

2082

3294
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83

130

212

33r

838

2130

3370

21

83

r30

212

331

838

2130

3370

20.2

80.9
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züt

324

821

2089

3318

t8.0

22.8

sr.2

l¿14

233

365

925

2353

3736

7

I
t4

t6

l8

20

24

28

30

f{hntlbn|[Cor¡t¡rtn-
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Cùnnd+
EP
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t¡t

dlrurl+
IP

Co¡t¡¡u-
Jf,

lrûi+
JP

wnE
G¡

TYPE 1{TYPE ETYPE ÏWPE KTYPE J

THIRMOCOUPLE WInD WIIGIIT (ft/tÐ

G

0.1443

0.1285

0.064r

0.0508

0.0403

0.0Í¡20

0.0253

0.020t

0.0r26

0.0r00
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18

20
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24

28

30

DIAMETEß finlGAUGE

T/C ITIRE SIZE
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8.54.0.371',

4.5t.75.250"

7.5.75188"

1.5.35125'

.25I.06:t"

.12.08.040"

INSULJgfGRDED.JCTWIREO.D.

ITSPONSE TIIIE(sec)

I
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L

Same as R&S but output is lower. Also less susceptible to grain growth and drift
Can be used at h¡gher temperature.

870to 1700"C

11600 to 3100'F)
B

Recommended fur high temperature. Must be protected with nonmetallic pro-
tection tube and ceramic ¡nsulators. Continued high temperature usages causes
grain growth which can lead to mechanicalfailure. Negative calibration drift
causeã by rhodium diffusion to pure leg as well as from rhodium volatilization.

540to 1480eC
(.1000 to 2700'Fl

R

s

Can be used in applications where Type K elements hare shorter lifu and stability
problems due to oxidation and the dwelopment of "Green Rof'.

0to 1260"C
(32t0 2300'Fl

t{

Recommended for continuously oxidizing or inert atmospheres. Sub-zero limits
of error not established. Highestthermoelectric output of common calibrations.

0 to 870"C

l32to 1600'Fl

Useable in oxidizing, reducing, or inert atmospheres as well as vacuum. Not
subjectto corrosioñ in moist atmospheres. Limits of error published for sub-zero

temperature ranges.

- 185 to 370"C
(- 300 to 700'F)

T

Recommended forcontinuous oxidizing or neutral atmospheres. Mostly used

above 540"C (1000'R. Subiect to failure if exposed to sulphur. Prefurential oddation
of chromium in positive leg at certain low oxygen concentrations causes "green

rot" and large negative calibration dr¡fts; most ssrious in the 820-1040oC

11500-1900õR range. Ventilation or inert sealing ofthe protect¡on tube can

preventth¡s.

0to 1260'C

132 to 2300"F)
K

Suitable for vacuum, reducing, or inert atmospheres; oxidizing atmospheres w¡th
reduced lifu. lron oxidizes rapidly above 540"C (1000'Flso only heavy gauge wire
is recommended for high temperature. Bare elements should not be exposed to
sulphurous atmospheres above 540oC 11000'F).

0 to 760oC

132 to l400"Fl
J

APPIICATION I il t0 RMAT¡ 0 ltlnEc0ñtitENDED
ÎEMP. RAilGECAtlBRAT|0trl

C



r0.5%1470 to 3080"F800 to 1700"CB

t0.1% or.6'Cll.l'Flt0.25% or 1.5"C (2.7"F132 to 2640"F0 to l¡1000cs

È0.1% or.6oC{l.l"Rt0.25% or 1.5'C (2.7"F}32 to 26¡t{l"F0 to l¿l{100cR

¿0.75% or 2.2oC (4'F|32 to 2280"F0 to t250"CN

t0.40/o or I .l oC 
{2"F1t0.5% orl.ToC(SoFl

tl% ort.7"Cl3"Fl

32 to ll00"F

- 380 ro 32'F

0 to 900'C

-200 to OoC

E

t0.4% or 1.1"C (2oF|*0.75% or 2.2"C {4oF)

1.5j6 or loC(1.8'R

32 to 200"F

- 330 to 32'F

0 to 350oC

-2fþ to OoC

T

t0.4% or l.lo0 {2oFlt0.75% or2.2"C{4oFf

t2% or2.2"C(4oFl

32 to 2300"F

- 330 to 32'F

0 to 1250"G

-200to OoC

K

¡0.40/o or l.l"C {2oF}t0.75% or 2.2oC {4"F}32-1400.F0 to 760'CJ

SPECIALSfANIIARDo
F"c

rc
WPE

TIMITS.OF.ERRORS tTEMPERATURE RAl'lGE

UMNS. OF. DRROR

" 96 of reading or fixed error, which ever is greater

THERMO-KINETICS couparuy uMtrED

6T40lnvaderCrescent Box8394Sta."F" 2057Boul.Edouard
Malton, 0ntario Calgary Alberta St. Hubert Ouebec
L5T2B6 T2J2V5 J4TIZg
Te[ (416] 677-0761* Tel:14031 281-6801 Te[ l5t4l 671-7760
ïx06-968995 Tlx03-827878 Tk055-60425
hx {416f ô77-8530 hx {4031252-2778 Fan (5141671-6408

).\s

B

f-tlål
Wsaccopt

@ I rr

'Efftctiw Msrch l. lg89 our norv telephona number willbe 14161 670-2266,

All specifications subjoct to changô whhout notice

3100"F1700.c

2700.F14800cs

27000F14800cR

18000Fgg0"c20000F1090.cN

8000F¡ß00c1000"F540"C1200"F650"Ct600't870"CE

4000F205"C5000F260"C700"F3700cT

1600.F870'C1800.F980"C20000F1070'c23000Ft260"cK

700'F3700c9000F4900c1 I 00'F5950C1¿l00oF760"CJ

2f GAUGE 1.020'l20 GAUGE l032"llf GAUGEl.06{'lSGAUGE l.r25"l

rc
WPE

RECOIII M Ef{ IIEI¡ TUAXIITIU]TI TEM PEBATU RE TI M ITS

MAXII'ÍUM TEMPDRAffiIRE LIil{nS

'RINTÊD 
IN CANN)A

DS' Al00t-¿.88
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NOTES: 'I,) DUAL SCALE

P.O. NUMBER:

MODEL NUMBER: SEE NOTES

MFR: TREND

15233025-A-0-06-G-4LUBE OIL27 mm - NPT63.51000-250 I -20-120I1rl- 258

15233040-A-O-06-G-4coMP I llBF O¡t27 mm - NPT1o,2750-250 t -20-120IoTt - 280

15233040-A-0-06-G-4COMP LUBE OIL27 mm - NPT102750-250 t -20-120101- 275

15233025-A-O-06-G-4AWTO COOI ER27 mm - NPT635800-250 I -20-12011

15?33025-A-0-06-G-4JWTO COOLER27 mm - NPT63.5800-250 I -20-12011rt- 230

15233040-A-0-06-G-4ENGINE LUBE OI27 mm - NPT't020-250 I -20-120Icn- 256

15233025-A-O-0â-G-4AW TO FNG27 mm - NPT635-640-950 I -2lJ-12011l'l - 236

15233060-A-0-06-G-4JWTO ENG27 mm - NPT63.5-740-250 I -20-12010il- 231

UTILITIES

ASSEMBLY

& UNIT #NOTESSERVICE

LAG

EXT.

mm

WELL CONN

STEM

LENGTH

mm

OPERATING

TEMP
oc

RANGE
oFloC

QTYREVTAG NO.

WELL
,10, NONE

11. MATERIAL

INCLUDED X BY OTHERS

316 SS304 SS X

12. CONSTRUCTION DRILLED X BUILT - UP

OTHER STD

-.--- WELL LENGTH MUST SUIT STEM LENGTH ------

THERMOMETER

1, STEM: THREADED

MATERIAL

ELEMENT

2. STEM OR UNION THREAD:

3. STEM DIAMETER: STD

4. CASE MATERIAL: STD

X PLAIN UNION

MFR STD

21 mmx 27 mm

'14 mm

OTHER

17mm_
X

5. DIAL SIZE

6, SCALE LENGTH

7. FORIVI: FlG. NO.

76 mm

mm

COLOR STD

STD COLOR STD

ADJUSTABLE

B. EXTERNAL CALIBRATOR

I
HERM. SEALED CASE

CUSTOMER

PLANT

SERVICE

PROPAK

1 38OHP STOCK COMPRESSOR

TEMPERATURE INDICATOR APPRCHK'D]Y
ìEQ.

)ATEFOR PURCHASEolt2atooTK0

JOB # 99420REVISIONDATEBYNO

FILE 14.11.7SPEC NO

INDUSTRIAL BIMETAL AND

GLASS THERMOMETER

PROPAK SYSTEMS LTD

POSTAL BAG#2 AIRDRIE, ALBERTA, CANADA T4B2C3

SHEET 1 OF 1

ISA FORM 20 14A IVITI,XLT



NOTES:

AREA. UNIT #

FISHER

4 t 96BE

MFR. & MODEL NO.

MODEL NO.

P. O. NUMBER

26

27

28

FILI - REG.

OTHER

SUP. GAGE OUTPUT GAGE CHARTSOPTIONS

OUANTITY

TEMP

FORM RATING

DEVIATION CONTACTS TO ON TEMP. INCREASE

ALARM SWTCHES

FUNCTION

23

24

SAMA CTASS

TEMP: NORMAL

COMPENSAT¡ON

,!---t-F- MAX. 'lo-loo o F
MAX. PRESSURE ATM psi(s)

FIXED 0to100"F ADJ. RANGE SET AT 65
oF

OVERRANGE PROTECTION TO

TYPE STD MTL. SS EXTENSION: LENGTH

INSERTION

in. TYPE

SIZE: DIAMETER 9/16 in.

CONN, LOCATION

LENGTH 7.0 ¡n.

ABOVE

tn_

tn BELOW_
ARMOR XMFR- STD X LENGTH 180 in.

MTL. INSERTION _ ¡n.

CONST: DRILLED BUILT - UP

MTL. SS

LAG EXT tn CONN.

OTHER

FILL

PROCESS DATA

RANGE

BULB

CAPILLARY

WELL

17

Ele
L rg

E

Mzo

N

r z't

P = PROP ( GAIN ),

SUB

P-
OTHER

l=INTEGRAL (AUTO RESET), D=DERIVATIVE (RATE),

: S=SLOW F=FAST

PI X PD PID IF DF IS DS

ON MEAS. INCREASE OUTPUT

NONE X

INCREASES X DECREASES

OTHER

REMOTË

OTHER

MANUAL X

MFR STD

EXTERNAL

MFR STD

50 mA

OTHER

NONE X

4-2OmA 10- 3-15 psi(g) 6-30 psi(g) X OTHER

CONTROL MODES

ACTION

AUTO. MAN SWTCH

SET POINT AÐJ.

MANUAL REG.

OUTPUT

c l,t
o

N

T

R ,tZ

otg
L ,t+

L .ts

E.to
R

4-20mA 10-50 mA_ 3-15 ps¡(g) 6-30 psi(g) OTHER

FOR RECEIVER SEE SPEC. SHEET

TRANSMITER

OUTPUT

X

M

T

'10

REGORD

OTHER

MFR STD

FLUSH

INDICATE X CONTROL X BLIND TRANS.

X NOM SIZE

SURFACE

COLOR: MFR STD X OTHER

YOKE OTHER WALL MOUNT

GENERAL PURPOSE WATERPROOF X EXPLOSIONPROOF CLASS

FOR USE IN INTRINSICALLY SAFE SYSTEM

117V 6OHz OTHER AC_
sTRtP ROLL _

DC

FOLD

OTHER

VOLTS

CIRCULAR

POWER

TIME MARKS

SPEED

TYPE

RANGE 'I 2 J 4

FUNCTIONS

CASE

MOUNTING

ENCLOSURE CLASS

POWER SUPPLY

CHART

CHART DRIVE

SCALES

2

G

E

N

E

R

L

3

4

5

b

7

I
I

TAG NO. ÎICI'IE-22í AIR COOLER PLENUM TEMPERATURE1

G\ 
^¡'l

CUSTOMER

PLANÏ

SERVICE

APACHE CANADA LIMITED

2-6 HAMBURG COMPRESSOR STATION

I478HP COMPRESSOR PACKAGE APPRCHK'DBY

REQ.

DATEFOR PURCHASF00. 10.02GrJl 
^/

0

JOB # 99420REVISIONDATEBYNO

FILE 14.1 1.7SPEC NO

TEMPERATURE INSTRUMENTS

( FILLED SYSTEM )

PROPAK SYSTEMS LTD

POSTAL BAG # 2, AIRDRIE, ALBERTA, CANADA T4B 2C3

SHEET OF

tsA FoRtvl st20.11A ITEMP-INS.XLT
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I
41964, B, C, and S Series

,û Fisher Gontrols

FlsltER"

lnstruction Manual

41964, B, G, and S Series
Temperature lndicating
Gontrollers

November 1989 Form 5216

2. lnstallation, Mounling, and Connections
Standard lnstallat¡on ..2-1
Pipestand Mounting 2-1
Panel Mounting ..2-1
Wall Mounting 2-1
ActuatorMounting... 2-1
Connections 2-2

Piping ....2-2
Temperature Sensing Bulb, Bushings,

and Thermowells . .....2-2
Vent . .....2-3
Supply Pressure Connections 2-4
Remote Set Point Pressure (suffix
letter M) Connections ......._,.2-5

External Feedback Connections (41968
Series Gontrollers Only) 2-5

3. 41964 Series Proporlional-0nly Controllers
Section Description
Adjustments: Manual Set Point
Adjustments: Remote Set Point

Gontents

1. lntroduction
Scope of Manual
Description
Specifications....

(suffix letter M)
Adjustments: Proportional Band (PB ADJ)
Changing Controller Action
Switching the Auto/Manual Station
(suffix letter E)

Prestartup Checks
Startup
Calibration

General Calibration lnstructions
Temperature Baths
Calibration: Process Pointer
Zero and Span Adjustment

Calibration: Remote Set Point
Zero and Span Adjustment
(suffix letter M)

wgFt

PIPESTAiID.MOUI¡TED COIITSOLI.Eß

-- - :J¡-v-¿

w3s.
INTERIOR OT COI{TROILER

Figure 1-l . 4196 Seres Temperature Controllers

Flapper Alignment
General lnstructions
Flapper Alignment Proportional-Only
Controllers

Principle of Operation: Proportional-Only
Controllers

Overall Operation
Remote Set Point Option (suffix letter M) .

Auto/Manual Station Option (suffix letter E)

n
'¡¡ ItJi
tit J

I
í

1-1
1-1
1-1

3-1
3-1

3-3

3-r
3-1
3-3
3-3
3-3
3-3

3-5
3-5

¡;

¡

I
lt
I

lt

....3-1

....3-1

.. . .3-1

3-5

? 3-6
3-6

..3-7

..3-7

@Flshor Controls lnlornalional. lnc. 1984, 1989; All Rlghls Ro!ôryod

3-5



41964, B, C, and S Series

Gontents fGontinuedl
4. 41968 and C Series Proportional'Plus'Reset
and Proportional-Plus-ReseþPlus-Rate
Gontrollers
Section Descr¡ption

Controllers .....
Overall Operation
Remote Set Point Option (sutfix letter M) .. ...5-u
Auto/Manual Station Option (suffix letter E) . ..5-5

Principle of Operation: Differential Gap

6. Maintenance
lnspection and Maintenance
Troubleshooting . .
Changing Controller Action
Replacing Controller Parts

Process Temperature Scale
Relay .

Case and Cover
Gauges ..
Supply, Proportional, Reset, Reset Valve,
and Relief Tubing Assemblies

Proportional Band Knob, Nozzle Assembly,
and Set Point Beam Assembly

Flapper Assembly and Flexure
Pivot Assembly ...

-\(

Adjustments: Manual Set Point . . . .4'1
Adjustments: Remote Set Point (suffix leüer M) . .4'1
Adjustments: Proportional Band (PB ADJ) . .. .. . . 4-1
ChangingControllerAction .......4-1

4-1

4-1
4-1

4-1
4-2
4-4
4-5
4-5
4-5

4-5

4-6
4-6
4-6

4-6

4-8

Reset ...
Anti-Reset Windup (suffix letter F)

Switching the Auto/Manual Station
(suffix letter E)

Prestartup Checks . .

Startup
Calibration

General Gallbration lnstruct¡ons
Temperature Baths
Calibration: Process Pointer Zero
and Span Adjustment

Galibration: Remote Set Point Zero
and Span Adjustment (suffix letter M) . . . . .

Flapper Alígnment
, General lnstructions

Flapper Alignment: Proportional-Plus-Reset
or Proportional-Plus-Reset-Plus-Rate
Controllers

Principle of Operation: Proportional-Plus-Reset
or Proportional-Plus-Reset-Plus-Rate
Controllers
Overall Operation
Anti-Reset Windup Option
Remote Set Point Option (suffix letter M) . .

Auto/Manual Station Option (suffix letter E)

External Feedback Option

5. 4196S Series Differenlial Gap Controllers

Proportional or Reset Bellows
Reset Restriction Valve (41968 Series)

Temperature Element
Links

Sect¡on Description
LinkNumberl...
Link Number 2
LinkNumber3...
LinkNumber4.. .....i....

Process Pointer Zero and Span Adjustment . .. .

Remote Set Point (suffix letter M)
Replacing The Remote Set Point Assêmbly ..
Replacing Remote Set Point Parts .

Pivot Assembly A (keY 114) .

Pivot Assembly B (key 115) .

Drive Flexure
Remote Set Point Tubing AssemblY
LinkA..
Link B

Remote Set Point Maintenance Calibration . . .

Precalibration Procedure

Remote Set Point
Linearity Adjustment

Replacing the Auto/Manual
....5-3 Station (suffix letter E)

Disassembly
Assembly. .

Rate/Reset Valve Assembly (4196C Series) . .6-15
Differential Relief Valve Assembly
(suffix letter F) .......6-16

Relief Valve Tubing Assembly (suffix letter F) .6-16
.F-'

' 6-1

6-1
6-1

6-1
6-1
6-5
6-5
6-7

6-7

6-7

6-1 0
. . . .6-13
. . . .6-15

6-r

I
I

d

(

Section Description
Adjustments: Manual Set Foint .

Adjustments: Remote Set Point (suffix letter M) ..
Adjustments: Proportional Band (PB ADJ)
Changing Controller Action
Switching the Auto/Manual Station
(suffix letter E)

Prestartup Checks
Startup
Calibration

...5-2

. .5-1

4-8
4-8
4-8
4-8
4-8

5-1
5-1
5-1
5-1

6-17
6-17
6-17
6-18
6-19
6-20
6-20
6-21
6-21
6-21
6-22
6-22
6-22
6-22
6-22
6-22
6-23
6-23

6-23

6-23

6-24
6-24
Þ4A?

5-2 Setting the Travel Stops . .. .. .

General Calibration lnstructions .... .....5-2 Aligning the Linkage
Temperature Baths 5-2 Remote Set Point Zero

and Span AdjustmentCalibration: Process Pointer Zero
and Span Adjustment . . .5-3

Calibration: Remote Set Point Zero and
Span Adjustment (suffix letter M) . .. ..5-3

Setting Switching Points
Direct-Acting Controllers
Reverse-Acting Controllers

5-3
5-4



41964, B, C, and S Series

t Gontents (Gontinuedl

Replacing the Auto/Manual Switch
Body Assembly Lever O-Ring,
Switch Body O-Ring, and the
Tubing Assembly

Disassembly
Assembly. .

Replacing the Loader Range
Spring, Diaphragm Assembly,
Ball Seat, Tubing, and Ball
Disassembly
Assembly

Replacing the Loader Valve
Plug and Valve Plug Spring

7. Parls list......
Parts Ordering . .
Parts Kits
Controller Parts
Temperature Element Assembly
lnternal/External Set Point Assembly . ..
Remote Set Point Assembly
lnternal Auto/Manual Station
Type 83U Relay
Mounting Parts

6-26

. ... .7-1

6-25
6-25
6-25

6-26
6-26
6-26

... . .7-1
7-1

7-1
7-2
7-2
7-3
7-3
7-3
74

j

Section I
lntroduction

Scope of Manual
This instruction manual provides installat¡on, operating,
calibration, maintenance, and parts ordering informa-
tion for the 41964, B, C, and S Series temperature
indicating controllers. Portions of this manual apply only
to specific configurations in the 4196 Series product
line. A typical controller is shown in figure 1-1.- -

The different configurations of the 4196 Series control-
ler are indicated by letter suffixes in the type number
that correspond to the mode and option designated in
table 1-1. Refer to table 1-1 for the definition of each
4196 Series type number.

The type number of the controller is on the nameplate.
Refer to figure 1-1 for the location of the nameplate.

Note

Only personnelqualified through training or
experience should install, operate, and
maintain this controller. lf there are any

questions concerning these ¡nstructions,
conlact your Fisher sales representat¡ve or
sales office before proceeding.

Description
The controllers described in this manual provide:

. Proportional-only control (41964 Series),
o Proportional-plus-reset control (41968 Series)
o Proportional-plus-reset-plus-rate control (4196C

Series)
¡ Differential gap control (4196S Series)

Specific type numbers are shown in table 1-1.

Each unit in this product family shows process tempera-
ture and set point on an easy-to-read process scale. The
controller output is a pneumatic signal that operates a
final control element.

Specificat¡ons
Specifications for the 41964, B, C, and S Series control-
lers are listed in table 1-2.

1-l



41964, B, C, and S Series FlsH

1. Rov€rsð-act¡ng construclions are dêBlgnatsd by the suffix lottsl R ¡n tho typo numÞ6r,

X

X

x
x

X
x
x
x

41965
4196SE
4196SM
¿igosrue

X

x

x

X

x
X
x
x

x
x

X
X

X
x
x
x
x
x
X
X

4196C
4196C8
41 96CF
4196CFE
4't96CM
4196CME
4196CFM
4196CFME

x

x

x

x

:::
x
X
x
X

x
x

x
x

X
X
x
x
x
x
x
x

41 968
419688
41968F
4196BFE
41968M
4196BME
4I96BFM
41968FME

x'

x
X
x

x
x
x
x

4196A
41964E
4196AM
4196AME

lntêmal Auto/
Manuôl Stat¡on
Sullix Letter E

Remotå
Set Point

Sull¡x Lottêr M

Antl-Resêt
Windup

Sulf¡r Lettor F

Dltlerent¡al
Gap

Sutflx Letter S

Proportional-Plus.
Feset-Plus-Rate
Sufllx Letter C

Proporlional-
Plus-Reset

Sufflx Letler B

Proporlional-
OnlY

Sullix Lefier A

TYPE
NUMBER(lI

MODES

Tabla 1-1. Available Configurations

Table 1-2. SpeciÍications

OPTIONS

,l
Available Confiqurations

see table 1-1

lnout Sional(1)

Type: Temperature between - 100 and Z00oF
(-75 and 370"C). See table 1-3 for avaitabte
ranges
Minimum Span: 100oF or 60oC
Maximum Span: 600oF or 300"C

Process Scale
Matched to the range of the sensing element as
standard. Opt¡onal(z) scales available

Output Signal: Proportional, Proportional-plus-
Reset, or Proportional-Ptus-Re sst-plns-fi3tslt)

Range: 3 to 15 psig (0.2 to 1.0 bar)or 6 to 30
psig (0.4 to 2.0 bar)
Action: Field-reversible between direct
(increasing sensed temperaturê increases output
pressure) or reverse (increasing sensed
temperature decreases output pressure)

Output Siqnal: Differential Gap(rl

Range: 0 and 20 psig (0.0 and 1.4 bar) or 0 and
35 psig (0.0 and 2.4 bar)

Action: Field-reversibte between direct
(increasing sensed temperature increases output
pressure) or reverse (increasing sensed
temperature decreases output pressure)

Supply and Output Connections
1| -inch NPT female

Supply Pressure Requirements
See table 1-4

Remote Set Point Pressure Ranqes
3 to 15 psig (0.2 to 1.0 bar) or 6 to 30 psig (0.4
to 2.0 bar)

Maximum Allowable Pressure ln Closed Vessel
(For Temperature Bulb)(1t

3/8-inch (9.7 mm) Diameter Temperature Bulb:
1000 psig (69 bar)
9/16-inch (14.3 mm) D¡ameter Temperature
Bulb: 500 psig (34.5 bar)
Also, see tables 2-1 and 2-2

e
1-2

- Continued -



41964, B, G, and S Series

(@ Table 1 -2. Specilicatìons (Continued)

?

Controller Adiuetments
Proportional ls¡dfl)¡ 5 to 500% of process scale
range
Reset(t): Adjustable from 0.01 to Z4 m¡nutes per
rêpeat (from 100 to under 0.0135 repeats per
minute)
f,¿16(t)¡ Adiustable from 0 to 20 minutes
Differential Gap Controlledt): 5 to 100% of
process scale range
Set Point Continuously adjustable from 0 to
100% of the scale range

ConÙoller Pelormance
Repeatab¡l¡tytt z 0.41o of output span
Dead Bando): Less than 0.3ol" of input span
Time Constant of Temperature Bulb: 6 to 12
seconds for a 200"F (110"C) span (bare bulb in
agitated liquid)

Steady-State Air Consumpt¡on: A, B, and C Serles
Controllers 0x3)

Without Auto/Manual Station
3 to 't5 psig (0.2 to 1.0 Baù Output:3.S scfh (0.1
m3/h)
6 to 30 psig (0.4 to 2.0 Bar) Output: S.0 scfh
(0.14 me/h)
W¡th Auto/Manual Station (suffix tetter E)
3 to 15 psig or 6 to 30 psig (0.2 to 1.0 Bar or 0.4
to 2.0 Bar) Output: 10.0 scfh (0.28 ms/h¡

!. Ihæo tems erð dallnrd ¡n tSA Stand¡rd SSt.t:1929.
2. Consuil your F¡shðr sal6s olllce or sales ràpreaentaüve tor add¡üonel ¡ntomafloil

Differential Gap Controllers (S Series
Controllers)
0 and 2O psig (0.0 and 1.4 Ba) Output:3.S scfh
(0.1 ms/h)
0 and 35 psig (0.0 and 2.4 Bar) Output: S.0 scfh
(0.14 mr/h)

Delivery Capacity€[ All4196 Series
3 to 15 psig (0.2 to 1.0 Bar) Outpur: 210 scfh
(5.9 mo/h¡
6 to 30 psig (0.4 to 2.0 Bar) Output 370 scfh
(10.4 mfh)

Exhaust Capac¡t$3,: All 4196 Serles
3 to 15 psig (0.2 to 1.0 Bar) Output 170 scfh
(4.6 ma/h¡
6 to 30 psig (0.4 to 2.0 Bar) Output 260 scfh
(7.0 ms/h¡

Operative Ambient Temoerature Limits{tt

-40 to 160oF (-40 to 71.1oC)

Mountinq
Controller can be mounted on pipestand, panel,
wall, or actuator. See figures 2-1, 2-2,2-0, and
2-4.

Approximate Weisht
10 pounds (4.5 kg)

l. ÎitirfitflifirJ¡r'7 
psia (m3/h at 0'c' 1.01325 bal' ablorur).

t€



4196A, B, C, and S Series
FtsltER'

1. Conteci yoür Flshðr selog ofllco or sales roprosentatlve about olhor sPaß aîd
ranqeS.

2. Tomp€råture spans cån b€ spocllied belwagn th6 minimum 8nd maximum valuss.
3, Alltdmpôraluro bulbs ero t6stód to + 50 p€rcont ot overange lim¡ts. Wlth travol sloP3

¡n plåcg, ¡l tho ovorrango l¡m¡ts aro oxcoedod, tho clnlroller may roquire recal¡bretion.
4. W¡ih travsl stops in Þlace, tgmporsluro3 in oxcoss of thos€ valuos may caus€

p€rmanont demage lo lho lomp€raturo olement.

590450-30

14.3

370-750 to 300300

Metric Un¡ts

535375-25315-750 to 250250

300-20230-760 to 200200

27535200-550 to 200
150

150-90f35-75-75 to 75

225-15

9.5

160-300 to f50150

20040

150-15
50 to 150

100 150-100 to 100

135-25-15 to 85

190

15054

14.3

1503860 to 120

60 90-6
95-300to60

70-26-20 to 40

oC Ma¡lmumoC MlnlmummmoC MsrimumoC Minimum

1100900-60

9/f6

700- 1000 to 600600

English Units

1000750-50600- 1000 to 500s00

750

600-40450- 1000 to 400400

5507040025f00 to 400
300

3s0- 130275- 100- 100 to 200

450

450-30

3/8

325-250 to 300300

40080

3000

100 to 300

200 3503050 to 250

300-200 to 200

3759/16

30075

150 225-15
225-250 to 150

2753550 to 200

25090300100100 to 200

r00 20040
200-2550 to f50

150-100 to 100

oF"F Max¡mumoF MlnimumlnchoF llarlmumoF M¡nimumoFoF

OVERRANGE
LlMITSF}

TEMPERATURE
BULB DIAMETER

TEMPERATURE
RANGE LtMtTS(2l

STANOARD
OPERATING RANGES

TEMPERATURE
SPANS

Table 1-3. Available Temperature Fanges ol Tempørature 8rttlþlfl)

Table 14. Supply Pressure Data

eMAXIMUM
TEMPERATURE(rt

230

400

¡

l. It thls prsssuro ¡3 oxcoodod, conlrol may bo ¡mpairod.
2, ll lhig pressure is oxcoedod, damå96 lo the controllôr may r€sull.

2.82.40.4 to 2.0
Bar

2.81.40.2 to 1.0

40356to30Psig
40203to15

Mårimum
Pregsure

To Prevent
lntomal

g¡¡¡¿q9(2)

Normal
Operating

Supply
Pressure(1)

Output
Signal
Range

l-4

a



41964, B, C, and S Series

í9 Section 2
lnstallation, Mounting, and
Connections

Standard lnstallation
The controllers should be mounted with the housing
vertical (as shown in figures 2-1, 2-2,2-3, and 2-4) so
that the vent points down.

Pipestand Mounting
Refer to figure 2-1. Pipestand mounting parts are pro-
vided to mount the controller to a 2-inch (nominal) pipe.
Attach a bracket (key 68) to the controller w¡th cap
screws (key 66) and lock washers (key 67). Attach two
clamps (key 69) to the bracket, and fasten the controller
to the pipe.

Panel Mounting
Refer to ligure 2-2. Cut a hole in the panel surface using
the dimensions shown in figure 2-2. Slide the controller
¡nto thê hole, and attach the bracket (key 68) to the rear
of the controller using three cap screws (key 66) and
washers (key 67). Tighten the screws (key 70) to seat ths
case snugly and evenly against the panel surface.

Wall Mounting
Refer to figure 2-3. Drill holes in the wall (using the
dimensions in figure 2-3) to align with the four holes in
the bracket (key 68). lf the tubing is to run through the
wall, drill a hole in the wall large enough to accept the
tubing.

Mount the controller to the bracket using three cap
screws (key 66) and lock washers (key 67). Attach the
bracket to the wall, using suitable screws or bolts.

Actuator Mounting
Refer to ligure 2-4. Controllers specified for mounting
on a control valve actuator are mounted at the factory. lf
the controller is ordered separately for ¡nstallation on a
control valve actuator, mount the unit as described in
this section. Mount¡ng parts vary for different actuator
types.

Attach ths mounting bracket to thê actuator yoke with
cap screws, lock washers, and spacer spools. Attach
the controller to the bracket with cap screws, lock
washers, and spacer spools. On some designs, the
mounting bracket ¡s attached to ths actuator casing
rather than to ths yoks.

VEßTICAL PIPE

HORIZONTAT PIPE

Figurø 2-1. Pipastand Mountlng

TOP VIEW

REAß VIEW

TOB

agßr9æÆt.t

(306)

9.3r
(236)

DtMEf{St0ils 0F
PAI{EI CUTOUT

t¡rc-H
(mml

2-r

"Oo

s
o

o
s

o

oo

o
o

o
s

o

0.5õ
(14)F

9 s 97&A
þtlt-1

Figure 2-2. Panel Mounting



4196A, B, C, and S Series

¡1.d,
(1O21 ,.4Ð

t

Figure 2-4. Typical Actuator Mounting

Gonnections

Piping

Refer to figure 2-5 for piping connection locations. All
pressure connections on 4196 Series controllers are
1/4-inch NPT female. Use 1/4-inch or 3/8-inch pipe or
tubing for supply, output, and remote set point piping.
Use 1/2-inch pipe for the remote vent pipe, if one is
required.

12 2.@
tsrt

5/1?t8UNC-25
3 HOLES

13.æ
&30t

NPl
PFESSUñE CONi{ECTIOi{

CONNECTION
WHEN
APPLICABLE
(41968 ONLY¡

coNNECltot{

Figurø 2-5. Location ol Connections

Temperature Sens¡ng Bulb, Bushings, and
Thermowells

Failure of the thermowell may result ln per-
sonal injury or equipment damage due to
escaping process fluid. To avoid such inju-
ry or damage, be sure the process fluid
velocity and pressure are within the
thermowell limits in tables 2-1 and 2-2.

Process temperature is sensed by a temperature ele-
ment consisting of a bulb immersed ¡n the process fluid,
a bendable extension, and an armored capillary tube
(see figure 6-22). When the temperature bulb is to bs
placed within a closed vessel, bushings are available to
attach the bulb to ths vessel. The bushing (dimensions
are shown in figure 2-6) penetrates the vessel and the
temperature element is attached to the bushing with a
threaded connection.

lf the process pressure exceeds the limitations of the
temperature bulb, or ¡f the process fluid is corrosive, a
thermowell (dimensions are shown in figure 2-6) is rec-
ommended which penetrates the vesseland isolates the
temperature bulb from the process fluid. Table 2-1 l¡sts
process fluid velocities for thormowells. Table 2-2 lists
maximum process prossures for thermowslls.

ï0P vtEw

REAR VIEW

Figure 2-3. Wall Mount¡ng

r0.25
(2ô0) (22s)

(87)

10.50
(2681

n
5.81

0.50
(.13)

il^t7tt.^pr5É

1/{-18 NPT
EXÌERT{AL
FÉEDBACK

INCH
(mm,

INCH
(mmlIUBE

l/¡l-10 NPT
CONTROLLER OUTPUT CONNECTION

NPI

&¿

ilouNltNG

SPACER

ßt-r.

CAP SCRËWS ANO
LOCKWASHEFS

t

o

Oo o

o

o

o

: WARNING}

2-2



41964, B, G, and S Series

l. S€at erea p€l SAMA Stenderd RG17-1G1983.

160.63190.75l-20 UNEF149/16

1to.44tf0.441/2-14 NPSM103/8

mmlnchmmlnch
A(f)

mmlnch

cB
ÍEMPERATURE

BULB DIA.
DIMENS¡ON

BUSHINO
1.75
(4r)

c
A

BUSHI]IGS WITHOUT LAGG¡ÎIG 3/a-rl r,lPI

Dt*i€

@ c

A

EUSHlilGS WTtl 3-INCH (76 mm) tAcGtl{c 3/a-ilPr

1.75

€ (44)

c
THERMOWETTS WITHOUT LAGGIT¡G

4,75
{121)

c
THERMOWELLS WITH 3-lll0H (76 mm) tAccNc (mm)

NOTES:

þ rolenlnces Foñ tHrs DlMENsto¡t ARE As FoLLows:
t0.06 INCH (1.s mml WHEN LENGTH ls t2 INCHES (305 mml O¡ LESS
t0.125 INCH (3.2 mlll) WHEN LENGTH lS GREATER lllAN 12 INCHES (305 nùr)
þ r.r¡a rNcH HEx FoR g/g-rNcH TEMPERATURE BuLa;
1-r/4 |NCH HEX FOR 9/f6-rNCH TEMPERATURE BULB
ÆaG2

u

@
(2s)

D{CH

Figure 2ô. Bushlng and Thermowell Dimensions

With the controller case mounted so the temp-er,?ture
bulb reaches the process, screw the bulb into the bush-
ing or thermowell. To make installation of the tempera-
ture bulb easier, bend the bendable extension. The
bendable extension has a minimum bend radiiof 1-1/4.

lf the temperaturs bulb is to be ¡nstalled in a pipe,
process velocity is an important cons¡deration. lnstall
the bulb where the process temperature is to be mea-
sured, keeping in mind the velocity limits shown in table
2-1. Tapered thermowells, built to withstand even great-
er process velocities, are also available. After proper
lnstallation of the tharmowell, the têmperature element
is then attached to the thermowell with a threaded
connection.

It a flammable or hazardous gas ¡s be¡ng
used as the supply pressure medium and
the controller is in an enclosed area, per-

sonal injury and property damage could
result from fire or explosion of accumulated
gas. A remote vent on the controller is
recommended to femove part of the ex-
haust gas to a vent¡lated area. However, the
controller case and cover do not lorm a
gas-tight seal and leaks may occua To
avoid injury or damage, provide adequate
ventilation and necessary saf ety
measure9.

CAUTION

When installing a remote vent p¡pe, take
care not to overtighten the pipe in the vent
connection. Excessive torque will damage
the threads ¡n the connect¡on.

The vent (see figure 2-5) must be protected against the
entrance of any foreign materialthat could plug it. Use
1/2-inch pipe for the remote vent pipe, if one is required.
Check the vent periodically to be certain it ¡s not
plugged.

Venl

ñ

1, S€at area por SAMA Standard BC-17-1G19€lt.

160.631214.75170.66t90.75
1-20
UNEF

14en6

110.44fi34.44120.47110.44
112-14
NPSM

103/8

mmlnchmmlnchmmInchmmlneh
Ao)

nmlnch

EDcB
lEf'¡lPERAÎURE

EULB DIA.
O¡MENSION

LAGGED BUSHING

A-_

l. Seât area per SAMA Standard RG17-tG196il.

191
267
406
559

7.5
10.5
16
24

1-20 UNEF.2B220.883/4-14 NPT1459/16

191
267
406

7.5
10.5
16

1/2-14 NPSM-zB
16
20

0.63
0.77

1/2-14 NPT
3/4-14 NPT

t03/8

mmlnch

c(ft

mmlnch

A

mmlnch

Lonqthl
B

TEMPERATURE
BULB

DIAMETER

U

DIMENSION

THERMOWELL

' WARNINGË

23



41964, B, C, and S Series

l For ga3, alr, or stoam. Valuot may bo lower lor llauld!.
2. This is thÊ U d¡monsion ¡n figure 2-6,

3.0
3.0
2.7

10
10
I

ô.4
6.7
6.4

21
22
21

14.9
15.5
14.9

49
51

49

29.6
30.5
28.9

97
100
95

Carbon stoel
304 stainless steðu316 sta¡nl€ss stesl
Monól

1491163/4 NPT

9.7
4.6
4.9
4.6

12
15
16
15

8.2
10.7
11.3
10.7

27
35
37
35

16.5
21.0
21.9
20.7

54
69
72
68

Brass
Carbon steel
304 stainless sto€U316 stainless steel
Monel

103/83/4 NPT

2.4
3.4
3.4
3.4

8
11

11

11

5.8
7.6
7.9
7.3

19
25
26
24

11.6
14.6
15.2
14.6

38
48
50
48

Brass
Carbon steel
304 stainless steeu3l6 stainless stesl
Monel

103/81/2 NPT

ml,Foot/rm/rFee{rm/!Fe€V!m/rFeet/r

MATERIAL

mmlnch

THERMOWELL
stzE 24 (610)16 (406)10.5 (267)7.5 (r91)

ÎEMPERAÎURE
BULB

DIAMETER

INSERÎION LENGTHIz}, NCH (MM)

Table 2-1 . Maximum Process Fluid Velocitiesfi) lor Thermoweils

Table 2-2. Maxlmum Process Pressures lor Thermowells

.7

t

Supply Pressure Conneclions

Personal injury or property damage might
occur from explosion due to an uncon-
trolled process medium if a clean, dry, non-
corrosive air is not provided to the
instrument. lnstall a 40-micron filter and
suitable equipment to dry the supply medi-
um. Establ¡sh a periodic ma¡ntenance cycle
to ensure that the filtering equipment is
operating effectively.

For corrosive media, make sure the tub¡ng
and instrument components that conlact
the corrosive medium are ol suitable non-
corrosive material. The use of unsuitabte
mater¡als might result in personal iniury or
property damage due to the uncontrolled
release of the corrosive media.

Personal injury or property damage might
occur from explosion due to overpressuriz-
ing any system component. To avoid such
injury or damage, provide suitable pressure
relieving or pressure ¡¡m¡t¡ng devices if sup-
ply pressure is capable of exceeding the
maximum allowable pressures l¡sted ¡n ta-
ble 1-4.

Supply pressure must be clean, dry air or noncorrosive
gas. Use a suitable supply pressure regulator to reduce
the supply pressure source to 20 psig (1.4 bar) for an
output signal range of 3 to 15 psig (0.2 to 1.0 bar) and to
35 psig (2.4barl for an output signal range of 6 to 30 psig
(0.4 to 2.0 bar). Also, install a 4O-micron filter and
suitable equipment to dry the supply medium. Establish
a maintenance cycle to ensure that the regulator and
filter are working correctly.

Use a suitable supply pressuro regulator to reduce the
supply pressure source to the following values.

112.5
179.4

1630

:rj:

98.7
127.7
213.9
148.4

1430
f850
3100
2150

125"6
167.7
217.4
166.3

1820
2430
3150
2410

131.1
173.9
223.6
169.7

1900
2520
s240
2460

140.1
212.5
239.4
173.2

2030
3080
3470
2510

159.4
239.4
239.4
211.8

2310
3470
3470
3070

Carbon steel
304 SST
316 SST
Mon€l

149/1 63/4 NPT

J'ãs
351.9

4500
5100

241.5
358.8
441.6
358.8

3500
5200
6100
5200

;;;
372.6
427.8
365.7

4600
5400
6200
5300

69.0
331.2
386.4
441.6
372.6

1000
4800
5600
6400
5400

289.8
345.0
427.8
483.0
414.0

4200
5000
6200
7000
6000

345.0
358.8
483.0
483.0
448.5

5000
5200
7000
7000
6500

Brass
Carbon stêel
304 SST
316 SST
Monel

103/83/4 NPT

r89.8
212.5

2750

:'i:

145.6
219.4
253.9
215.9

2110
3180
3680
3130

191.1
226.3
259.4
221.5

2770
3280
3760
3210

30.4
200.1
234.6
265.7
224.3

440
2900
3400
3850
3250

174.6
209.8
258.1
284.3
243.6

2530
3040
3740
4120
3530

r93.9
218.0
284.3
2U.3
263.6

2810
3160
4120
4120
3820

Brass
Carbon steel
304 SST
31ô SST
Monel

103/81/2'NPT

BarP!lgBarPrlgBarP!19BarPrig8arPsigBarPsig

MATERIAL

mmlnch

THERMOWELL
stzE 1000 (538)800 (427)600 (316)400 (204)200 (e3)70 (21)

TEMPERATURE
BULB

DIAMETER

TEMPERATURE OF (OC)

WARNING
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4196A, B, C, and S Series

t
a

o

For the 41964, B, and C Series controllers:

o 20 psig (1.4 bar)foran outputsignal range of 3to 15
psig (0.2 to 1.0 bar)

o 35 psig (2.4barl for an output signal range of 6 to 30
psig (0.4 to 2.0 bar)

For the 4196S Series controllers:

20 psig (1.4 bar) for an output signal range of 0 and
20 psig (0.0 and 1.4 bar)
35 psig (2.4 bar) for an output signal range of 0 and
35 psig (0.0 and 2.4 barl

Remole Set Poinl Pressure (suffix letter M)
Gonneclions

lf the controller has the remote set point option, connect
the remote set point pressure to the top of the controller

case at the location shown in figure 2-5. Use clean, dry
air or a noncorrosive gas. lf pressure is supplied to the
remote set point connection with a regulator, a small
bleed orifice should be placed between the regulator
and remote set po¡nt connection to prevent inadvertent
pressure variations due to regulator lock-up.

Exlernal Feedback Conneclions (41968 Series
Conlrollerc Only)

When a secondary controller in an override application
has this option, resetwindup is minimized in the second-
ary controller. Connect the external feedback connec-
t¡on of the secondary controller to the customer-
supplied high or low select relay (see figure 2-5).

(-9

2-5
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41964, B, C, and S Series

{@ Section 3
41964 Series Proportional.Only
Gontrollers

Section Deseription
This section includes descriptions of adjustments and
procedures for prestartup and startup. Location of ad-
justments is shown in figures 3-1 and 3-2. To better
understand the adjustments and overall operation of the
controller, refer to the section describing the principles
of operation and to the schematic diagram, figure 3-3.
Unless otherw¡se noted, key numbers refer to figure 6-16.

Adjustments: Manual Set Point
Adjust the set point by moving the set point adjustment
until it ¡ndicates the desired value of temperature on the
process temperature scale. Move the adjustment to the
right to increase the set point, and to the left to decrease it.

lf the controller is equipped with the optional internal or
externalset point adjustment, turn the adjustment knob
clockwise to increase the process set point, and coun-
terclockwise to decrease the process set point.

Adjustments: Remote Set Point
(suffix letter M)

CAUTION

Do not manually move the set point indica-
tor on controllers with remot€ set po¡nt
Moving the set point indicator could dam-
age the controller.

lf the controller is equipped with the remote set po¡nt
option, vary the remote set point pressure to change the
set point. lncrease the pressure to increase the set point
and decrease thê pressure to decrease the set point.

Adjustments: Proportional Band (PB ADJ)
To adjust the proportional band, open the controller
cover, and locate the proportional band knob (PB ADJ).
Rotate the knob until the pointer indicates the desired
value.

Ghanging Controller Act¡on
Gontroller action can be switched from direct to reverse
or vice versa by simply loosening the screws on the
proportional band indicator cover and pulling the cover
outward so the proportional band can be rotated to the
desired action. The white portion of the adjustment
produces direct controller action; the black portion pro-
duces r€verse controller action.

Switching the Auto/Manual Station
(suffix Ietter E)

CAUTION

Switching the controller between automatic
and manual mode without balancing can
cause a rapid, unwanted change in the
process.

Refer to figure 6-18 if the controller has the auto/manual
station option. Two balance methods are used to equal-
ize the manual output pressure with the controller out-
put pressure. To switch from automatic to manual
mode, carefully adjust the loader knob until the metal
ball inside the plastic tube moves ¡nto the switching
zone. Then move the automatic/manual station switch
to MANUAL. Turn the loader knob clockwise to increase
the controller output or counterclockwise to decrease it.
To switch from manual to automatic mode, adjust the
set point adjustment to move the ball ¡nto the switching
zone. Turn the switch to AUTO, and move the set point
adjustment to control the output.

When the auto/manualstataon switch is in AUTO, adjust-
ing the loader knob has no etfect on the controller
output. When the auto/manual switch is in MANUAL
changing the set point adjustment has no effect on the
controller output.

Prestartup Checks
When performing the checks, open loop conditions
must ex¡st. An open loop exists when the controller
output does not affect the input pressure or other con-
trol signal to the controller.

Refer to figure 3-1 for location of adjustments and figure
6-16 for location of key numbers.

Note

lf the controller has the auto/manual stat¡on
option (suffix letter E), be sure the control-
ler is in the automatic mode prior to per-
forming prestartup checks.

1. Plug the controller output, then connect supply
pressure to the supply pressure regulator, and be sure it
is delivering the proper supply pressure to the control-
ler. Provide a means of measuring the controller output
pressure.

2. For controllers with remote set point (suffix letter
M), connect regulated pressure of 3 to 15 psig (0.2 to 1 .0
bar) or 6 to 30 psig (0.4 to 2.1 bar) to the remote set point
connection at the top of the controller case.

3. Remove the two screws (key 6) and lift off the
proportional band ¡ndicator cover (key 36).

9
s.r



41964, B, C, and S Series FlsltER'

EAU

PSr

510

oo
@

ø
o

o

o

oo

@
Ø

o

TEMPERATURE
ELEMENI

sloPs
TAKEOFF
ASSEMBLY

Y PRESSURE
GAUôE

INTERÍ.¡AI AND EXTERNAI SET POINT
ADJUSTMENT OPTION

s 87SJ Sù 5

sET POINT
ADJUSTMËNT

(

(

I

PROPORIIONAL
AANO INOICATOR
COVER

PNOPORTIONAL
8AI{D
ADJUSTMEi¡T

PROCESS
INDICAÎOR

ADJUSTINC
scnEw

INDICATOR
ZEROING
SCREW

LOCKING
SCREW

PROCESS
SPAN
ADJUSTMENÎ

LEVELINC
SCREW

LÊVELINC
SCREW

LEVELINO
SCREW

æAI2m

PROCESS SPAN
ADJUSTMEI{T KNOB

REMOTE SET POINI
SPAN ADJUSIÍ|IENT KNOB

PRESSURE
GAUGE

sroE vrEw 0F
sET P0r{T/PR0CESS

INDICATOR ASSEMBTY

sTHSt

SIDE VIEW OF
CONIROLTER SHOWIilG

FLAPPER IEVELIT{G SCREWS
SEE VIEW A

CONNECTING
LINK NUMBËR f

ADJUSTMENI

vlEw A (41968 SEß|ES)

$^979 Sr 2

l\

ANTI.RESEÏ
WINOUP
RELIEF
VALVE

ANTþRESET
WINDUP
ADJUSTMENf
SCREW

RATE
ADJUSTMENT

vrEW A (4196C SEBTES)

WINDUP
RELIEFVALVE
(oPÍoN Ð
ANTI.RESEI
wtNouP
ADJUSlMENI
SCREW

RESEl
ADJUSÎMENI

c0s2 36A9752-L $t A

Figure 3-1 . Location of Controller Parts and Adiustments

¡f;\

EJ

o o

3-2



41964, B, C, and S Series

.ø 4. Adiust the set po¡nt a minimum of 20 percent of
¡nput span above the process temperature pointer.

5. Adjust the proportional band knob to 5 percent
direct action.

6. The process pointer should read ambient tempera-
ture + 1 percent of span. Be sure that the bulb is
exposed to air only and is not resting against the floor,
test bgnch, or other surface.

7. The controller output pressure should be 0 psig.

8. Rotate the proportional band to 5 percent reverse
action.

9. The controller output should be within 2 psig (0.14
bar) of the supply pressurs.

10. lf the controller output is within tolerance, adjust
the proportional band to 400 percent in the desired
action, secure the proportional band indicator cover
(key 36)with the machine screws (key 6), and go to the
startup procedure. lf the controller output pressure is
not within tolerance, go to the 41964 Series calibration
procedure for recalibration.

Startup

Note

When perlorming the startup procedures,
keep in m¡nd that the ¡n¡t¡al sett¡ngs are
guidelines and will vary, depending on the
actual process being controlled.

1. Adjust the set point indicator to the desired set
point.

2. Set the proport¡onal band adjustment to 50 percent.
lf 50 percent is expected to be too wide, set the propor-
tional band adjustment to a narrower (smaller) value.

3. lf the controller is used in conjunction with a control
valve, slowly open the upstream and downstream man-
ual control valves in the p¡peline, and close the manual
bypass valve if one is used.

4. Narrow the proportional band setting (toward the
lowest percent) until cycling occurs. Then, broaden the
proportional band slightly until stable control ¡s atta¡ned.

5. Create a load upset by momentarily changing the
set point. lf cycling occurs, broaden the proportional
band until stable control is attained. Double this value
for the final proportional band setting.

Calibration

General Calibration lnslructions

Note

lf the controller has the auto/manual stalion
option, be sure the controller is in the auto-
mat¡c mode prior to performing calibration.

lf the prestartup checks revealed faulty adjustment ot
the process pointer or flapper misalignment, perform
the calibration described in this section. Thesg instruc-
tions are valid for e¡ther shop or field calibration, provid-
ed that open process loop conditions exist. Unless
otherwise noted, key numbers refer to figure 6-16.

Temperalure Baths

Some calibration procedures require that the process
temperature be s¡mulated. A temperature bath (liquid or
sand, depending on temperature requirements) is rec-
ommended. Bath temperature should be able to cover 0
to 100 percent of the temperature element input span.

The bath should be capable of maintaining a tempera-
ture to within t 0.10 percent of the input span and
should be agitated so that the temperature is consistent
throughout.

lf available, three baths, preset at 0 percenl, S0 percent,
and 100 psrcent of ¡nput span, could be used to simplify
and speed up the calíbration process. Also, provide a
means of measuring bath temperature. Use a thermo_m-
eter or resistance temperature detector (RTD) accurate
to within + 0.05 percent of input span.

Calibralion: Process Pointer Zero and Span
Adjustment

Note

Any ad¡uslment of the process pointer span
adjustment screw requires readjustment of
the process po¡nter zero ad¡ustment screw.

1. Refer to figure 3-1 for location of adjustments.

2. Remove the h^/o screws (key 6) and lift off the
proportional band indicator cover (key 36).

3. Set the proportional band adiustment to between
DIRECT ancl REVERSE.

9
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4. Place the temperature bulb in the 0 percent bath.
Altow a mínimum of 5 minutes for the controilèir to
stabilize.

5. Adjust the process pointer to the lowest limit of the
input scale by loosening the zero adjustment locking
screw and turning the zero adjustment screw.

6. Place the temperature bulb in the 100 percent bath.
Allow a minimum of 5 minutes for the controller to
stabilize.

7. Note whether the process pointer indication is
above or below the upper limit of the process scale.

8. Adjust the span screw as follows: Clockwise to
increase the span for a low indication; counterclockwise
to decrease span for a high indication. Adjust the span
screw to correct one-half the error.

9. Repeat steps 4 through I until the error is
eliminated.

DBIVE FLEXURE

LOWER ÎRAVËL
STOP

UPPER TRAVEL

0

SCREW
ADJUSTMENT
SCREW

B

AOJUSIMENf

Ptvof

Ptvol
ASSEMBLY B
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1
FRoÌ{T VIEW st0E vtEw

Figure 3-2. Location of Parts and Adiustments (Remote Set Point Opt¡on)

10. Place the temperature bulb in the 50 percent bath.
Allow a'minimum of 5 minutes for the controller to
stabilize. lf the process pointer indicates within + 1

percent of the 50 percent process scale mark, proceed
to step 17. lf the process pointer error is greater than
+ 1 percent, proceed to step 11.

11. Adjust the process pointer to correct for half of the
error at 50 percent on the process scale by loosening
the zero adjustment locking scrsw and turning the zero
adjustment screw. Then, tighten the zero adjustment
locking screw.

12. Place the temperature bulb in the 0 percent bath.
Allow a minimum of 5 minutes for the controller to
stabilize.

13. The process po¡nter should indicate a zero scale
reading + 1 Percent of scale sPan.

f4. Place the temperature bulb in the 100 percent
bath. Allow a minimum of 5 minutes for the controller to ,.

stab¡lize.

1
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r-9 15. Process pointer should indicate full scale read¡ng
t 1 percent of process scale range.

16. lf error is greater that + 1 percent, repeat steps 4
through 15. lf the error cannot be reduced to within + 1

percent of span, proceed to the maintenance calibration
procedure.

17. Perform the following remote set point zero and
span procedure, if required, and the flapper alignment
procedure.

Galibralion: Remote Set Point Zero and Span
Adjustment (sulfix letter M)

Note

Any adjustment of the set po¡nt ¡nd¡cator
span adjustment screw requires read¡ust-
ment of the set point zero adjustment
screw.

1. Refer to figures 3-1 and 3-2 for location of adjust-
ments. Key numbers are referenced in figures 6-16.

2. Remove the two screws (key 6) and lift off the
proportional band indicator cover (key 36).

3. Set the proportional band between DIRECT and
REVERSE.

4. Perform the remote set point zero and span adjust-
ment procedure. Begin by loosening the zero adjust-
ment lock¡ng screw; then adjust the indicator zeroing
screw (see figure 3-1) until the set point ind¡catgr aligns
with the lowest scale limit and tighten the zero adjust-
ment locking screw.

5. Apply remote set point pressure equal to the upper
range limit.

6. Note whether the set point indicator is above or
below the highest scale limit. Turn the remote set point
span adjustment knob (see figure 3-1) clockwise to
increase set point indicator travel and counterclockwise
to decease travel. To avoid overcorrecting with the span
adjustment, only correct for approximately one-half the
error with the span adjustment.

7. Repeat steps 3 through 6 until the set point is
aligned at both points on the scale.

8. Adjust the remote set point pressure to 50 percent
of the remote set point range.

9. Verify that the remote set point ¡ndicator is within
t 1 percent of the mid-scale mark and if so, proceed to

step 12. lf the indicator is not within t 1 percent, but is
within + 2 percent of ths mid-scale mark, then proceed
with step 10.

Note

lf, after completion of step 9 above, the set
point indicator ¡s not within t 2 percent,
proceed to the remote set point cal¡brat¡on
procedure in section 5.

10. Loosen the zero adjustment locking screw and
adjust the zero screw to bring the set point indicator
within the + 1 percent tolerancE at mid-scale. Do not
move the indicator more than t 1 percent since this will
increase the error beyond the tolerance atthe lower and
upper scale limits. Tighten the zero adjustment locking
screw.

11. Adjust the remot€ set point pressure to the lower
and upper range limits and verify the set point indicator
is within +1 percent.

12. lf necessary, return to the process pointer zero
and span calibration procedure in this section. Other-
wise, proceed with calibration by returning to the flapper
alignment procedure in this section.

Flapper Alignment

General lnstructions

Note

lf process pointer zero and span adjust-
ment or remote set po¡nt zero and span
ad¡ustment is required, it must be done
before the lollowing llapper alignment
procedure.

Leveling screw numbers and adjustments are shown in
figure 3-1. Key numbers refer to figure 6-16. Provide a
means of applying supply pressure to the controller and
an accurate means of measuring output pressure. After
flapper alignment, go to the appropriate startup
instructions.

Flapper Alignment Proportional-Only Controllers

1. For controllers with manual set point, movs the set
point ad.iustment to 50 percent of the scale range. For
controllers with remote set point (suffix letter M), adjust
the remote set point pressure untilthe set point indicator
is at 50 percent of the scale range.

(g
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2. 11 a temperature bath is available, adiust the bath for
50 percent of the scale range and place the temperature
bulb in the bath. Allow 5 minutes for the controller to
stabilize. lf a bath is not available, note the location
where link number 1 is connected and then disconnect
link number 1 from the temperature element takeoff
assembly.

3. lf link number 1 was disconnected, manually posi-
tion the process pointer to 50 percent of the scale range
and tape the process pointer to the temperature scale at
the mid-range value.

4. Remove the two proportional band (PB ADJ) cover
screws (key 6), and lift off the proportional band indica-
tor cover (key 36).

5. Adjustthe proportional band adjustmentto between
D¡RECT and REVERSE.

6. Controller output should be 9 +0.10 psig (0.62
+ 0.007 bar) for a 3 to 15 psig (0.2 to 1.0 bar) output or
18 + 0.2 psig (1.2 + 0.01 bar) for a 6 to 30 psig (0.4 to
2.0 bar) output. lf not, adjust flapper leveling screw 2.

7. Adjust the BroBortional adjustment to 20 percent
direct acting.

8. Controller output should be 9 + 0.25 ps¡g (0.62
+0.02 bar) or 18 +0.5 psig (1.2 +O.04 bar). lf not,
adjust flapper leveling screw 3.

9. Adjust the proportional band adjustment to 20 per-
cent reverse acting.

FLAPPEN
Ptvol

INPUf
ilOrlON

FTAPPER OETAIL

OUTPUT PRESSURE
TO COI{TßOL DEVICE

RELAY

10. Controller output should be 9 t0.25 ps¡g (0.62
10.02 bar) or 18 +0.5 psig (1.2 +0.04 bar). lf n9r
adjust flapper leveling screw 1. I

11. Repeat steps 5 through 10 until the output of the
controller remains in tolerance as the proportional band
is adiusted between the three calibration points.

BEAM

DIRECf
AUAORANT

FLAPPER

NOZZLE

SUPPLY
PRESSURE

Figure 3-3. Scl¡ematic ol Operation lor 4196A Series Controllers

au97gc
3ts7

12. Remove the tape holding the process po¡nter to
the scale and, if link number 1 was removed, reconnect
it to the same hole in the temperature elenient takeoff
assembly.

13. Set the proportional band adjustment to 400 per-
cent in the desired controller action. Replace the propor-
tional band indicator cover (key 36), and tight€n two
screws (key 6).

Principle of Operation: Proportional-Only
Gontrollers

0verall 0peration

Refer to the schemat¡c diagram in figure 3-3.

The input element is connectsd to the process pointer
and to the flapper by connect¡ng links. As the proces' a
temperature increases (in a direct-acting controller), f I
flapper moves toward the nozzle, restricting flov'
through the nozzls and increasing nozzle pressure.
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Figure 34. Scl¡ematic ol Auto/Manual Optlon

When this occurs, relay action increases the output
pressure (delivery) of the controller. Output pressure is
fed back to the proport¡onal bellows. Ths action of the
proportional bellows counteracts the flapper movement
that resulted from the process temperature change and
backs the flapper away from the nozzle untilequilibrium
is reached.

The set po¡nt adjustment changes the proximity of tho
nozzle and flapper as does a change in process tem-
perature except that, when the set point is changed, the
nozzle is moved with respect to the flapper.

The proportional band adjustment knob posit¡ons the
nozzlø on the flapper. lncreasing (widening) the propor-
tional band moves the nozzle to a position on the flapper
where less input and more feedback motion occurs,
which decreases the gain of the controller. Decreasing
(narrowing) the proportional band movss the nozzle
toward a position where more input and less feedback
motion occurs, which increases the gain. The controller
action is changed from direct to rêverse by turning the
proportional band adjustment knob to position the noz-
zle on the flapper quadrant where the direction of the
flapper motion versus input motion is reversed (see
flapper detail in figure 3-3). With ths controlter in the
reverse-acting mode, an increase in process tempêra-
ture causes a decrease in output pressure.

Remole Set Point Option (suffix letter M)

The capabil¡ty to pneumatically adjust the controller set
point from a remote location is available with all 4196
Series controllers. A remote set point change occurs
when a control pressure is applied to the capsular
element within the remote set po¡nt assembly. The
expansion and contraction of the capsule moves the set
point indicator via the connecting linkage. lncreas¡ng the
control pressure to the capsule increases the controller
set point and decreasing the control pressure reduces
the controller set point.

This option is designated by the suffix letter M ¡n the
type number.

Auto/Manual Slation 0ption (suflix letter E)

Controllers w¡th the auto/manual station option (desig-
nated by the suffix E in the type number) have piping on
the output side of the relay as shown in figure 3-4.
Supply pressure to the relay is also applied to the
manual loader. The manual loader, functioning as a
regulator, applies pressure to ons side of the plastic
sight tube and to the auto/manual station switch. Output
pressure from the relay registers on the other s¡de of the
plastic sight tube as well as in the auto/manua¡ station
switch.

9
+7



4196A, B, C, and S Series

When the auto/manual station switch is in the MANUAL
position, the output of the manual loader is channeled
through the auto/manual switch and becomes the out-
put of the controller. When the auto/manual switch is in
the AUTO position, the output of the relay is channeled
through the switch to become the output of the
controller.

Before the auto/manual switch is operated, the output

of the relay must equal the output of the manual loadep
to avoid bumping the process. Adjusting the sot po¡ri

varies the pressure on the left-hand side of the plastic
tube. Adjusting the manual loader knob varies tho pres-
surs on the right-hand side. When the pressures are
equal, the metal ball is centerecl in the tube and held in
place by a small magnet. A pressure imbalance forces
thê ball to one end of the tube where ¡t forms a seal,
btocking air flow through the tube.

a
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Section 4
41968 Series
Proportional-Plus-Reset Gontrollers
And 4196C Series
Proportional-Plus-Reset-Plus- Rate
Gontrollers

Section Description
This section includes descript¡ons of adjustments and
procedures for prestartup and startup procedures. Lo-
cation of adjustments is shown in figures 3-1 and 3-2. To
better understand the adjustments and overalloperation
of the controller, refer to the sect¡on describing the
principles of operation and to the schematic d¡agrams,
figures 4-1, 4-2, and 4-3. Unless otherwise noted, key
numbers refer to figure ô-16.

Adjustments: Manual Set Point
To adjust the set po¡nt, open the controller cover, and
move the set point adlustment untilthe pointer indicates
the desired value of temperature on the process tem-
perature scale. Move the adjustment to the right to
increase the set point, and to the left to decrease ¡t. lf the
controller is equipped with the optional external or inter-
nal set po¡nt adjustment, turn the adjustment knob
clockwise to increase the process set po¡nt, and coun-
terclockwise to decreasa the process set point.

Adjustments: Remote Set Point
(suffix letter M)

CAUTION

Do not manually move the set po¡nt ¡nd¡ca-
tor on controllers with remote set po¡nt.
Moving the set po¡nt ind¡cator could dam-
age the controller.

lf the controller is equipped with the remote set point
option, vary the remote set point pressure to change the
set po¡nt. lncrease the pressure to increase the set point
and decrease the pressure to decrease the set point.

Adjustments: Proportional Band
(PB ADJ)
To adjust the proportional band, open the controller
cover, and locate the proportional band knob (PB ADJ).
Rotate the knob until the desired value is beneath the
pointer. Adjusting the proport¡onal band has a minimal
effect on the set point.

Ghanging Controller Act¡on

Controller action can be switched from direct to reverse
or vice versa by simply loosening the screws on the
proportional band indicator cover and pulling the cover
outward so the proportional band can be rotated to the
desired action. The white port¡on of the adjustment
produces direct controller action; the black portion pro-
duces reverse controller act¡on.

Reset

To adjust reset, open the controller cover, and locate the
RESET adjustment. Rotate the adjustment clockw¡se to
decrease or counterclockwise to increaso the minutes
per repeat. lncreasing the minutes per repeat provides a
slower reset action.

Anti-Reset Windup (suffix letter F)

lf the arrow on the relief valve points toward the top of
the controller case, as shown in figure 3-'1, the valve
opens when output pressure falls. lf the arrow points ¡n
the opposite direction, the valve opens when output
pressure rises. Turn the ad¡usting screw counterclock-
wise to increase differential relief pressure; clockwise to
decrease it. Differentialrelief pressure is factory set at 5
psi (0.3 bar). Maximum differential relief pressure is 7
psi (.05 bar); minimum is 2 psi (0.1 bar).

Switching the Auto/Manual Station
(suffix letter E)

CAUTION

Switching the controller between automat¡c
and manual mode w¡thout balancing can
bump the process.

Please refer to figure 6-18 ¡f the controller has the
auto/manual station opt¡on. Also, se€ figure 3-4.

Two balance methods are used to equalize the manual
output pressure w¡th the controller output pressure. To
switch from automat¡c to manual mode, carefully adjust
the loader knob untilthe metal ball¡nside the plastic tube
moves into the switching zone. Then move the automa-
tic/manual station switch to MANUAL. Turn the loader
knob clockwise to increase the controller output or
counterclockwise to decrease it. To switch from manual
to automatic mode, adjust the set point adiustment to
move the ball into the switching zone. Turn ths switch to
AUTO and move the set point ad¡ustment to control the
output.I

&t



41964, B, C, and S Series

MANUAL SETPOINT
ADJUSlME¡¡I

FEEDAACK

FEEDBACK
MOTION

DIRECl
OUADRANT

REVERSE ASNON
OUAONANT

NOZZLE

OUTPUl

6

e

PHOCESS

REMOTE SETPIOINT
COI¡NECTED HERE

INPUT ELEMENÎ
CONNECTED HERE

CONNECTINC

[iIIiì sunnr-v PRESsURE

@l ourrur PREssuBE

ffi Hozzr-e PBEssuRE

ffil nes¡r PREssuRE

RESET BELLOWS

PÊOPONflONAL
BAND ADJUSÎMEilT

PROPORTIOiIAT-PLUS.ßESET CONÏROL

PROPORIIONAL

FLAPPER

NOZZLE

LINK

FLAPPER
PIVOT

LINK
INPUl
iloltoN

FTAPPEß DETAIT

OUIPUÏ PRESSUhE
TO CONÎROL DEVICE

BELAY

BEAM

SUPPLY
PRESSUNE

TO
PROPORTIONAL
BELLOWS

TO
RESEI
BELLOWS 1('

I

+

a6^979-C
8rru.3

When the automatic/manual switch is in AUTO, adjust-
ing the loader knob has no effect on the controller
output. When the automatic/manual switch is in MAN-
UAL, changing the set point adjustment has no effsct on
the controller output.

Prestartup Checks
When performing the checks, open loop conditions
must exist. An open loop exists when the controller
output does not affect the input pressure or other con-
trol signal to the controller.

Refer to figure 3-1 for location of adjustments and to
figure 6-16 for location of key numbers.

REI-AY

SUPPLY
RESET VALVE PRESSURE

RELIEF VALVE

PROPORTIOI{AT.PLUS.RESET CONTROL WITH ANTþRESET WIIIDUP

Note

lf the controller has the auto/manua! station
option (suffix letter E), be sure the control-
ler is in the automatic mode prior to per-
forming prestarlup checks. lf the contro¡ler
has the external leed back option, connect
the controller output connect¡on to the ex-
ternal feedback connection (see figure 2-5)
and with full output pressure and the RE-
sET knob ad¡usted to 0.01 minutes/repeat,
verify the tubing connections do not leak.
Disconnect after complet¡ng the prestartup
checks.

1. Plug the controller output and connect supply pres-
sure to the supply pressure regulator. Be sure tF,

regulator is delivering ths proper supply pressure to the

Figure 4-1 . Scâematíc ol Operation îor 41968 Series Controllers
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2. For controllers with remote set po¡nt, connect regu-
lated pressure of 3 to 15 psig (0.2 to 1.0 bar) or 6 to 30
psig (0.4 to 2.1 bar) as required to the remote set point
connection at the top of the controller case.

3. Remove the two screws (key 6) and lift off the
proportional band indicator cover (key 36).

4. Turn the proportional band ad¡ustment knob (PB
ADJ) to 100 percent in the required controller action.

5. Turn the RESET adjustment knob to 0.01 minutes
per repeat.

NOZZLE

outPul

NELAY

SUPPLY
PRESSURE

7. For controllers w¡th manual set point, move the set
point indicator to 5 percent of the scale span to the right
of the process pointer. For controllers with remote set
point (suffix letter M), adjust the remote pressure sett¡ng
until the set point indicator ¡s at 5 percent of process
scale span to the right of the process pointer.

lf the controller is direct-acting, the controller ouptut
should begin falling or be steady at 0 psi. lf the controller
is reverse-act¡ng, the controller output should begin
rising or be steady within approximately 2 psig (0.14 bar)
of supply pressure.

TO

EELLOWS +
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FAÎE VALVE

RESEÍ VALVE

rutgc
Õ5æt

PROPORTIOT{AT.PtUS.RESET-PLUS.RATE
CONTROT WITH AIITþBESET WI¡¡DUP

Figure 4-2. Schematic of Operation for 4196C Series Control/ers

controller.Provideameansof measuringthecontroller 6. Turn the RATE adjustment knob to OFF (4196C
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8. Adjust the set po¡nt ¡ndicator to 5 percent of pro-
cess scale span to the left of the process pointer. lf the
controller is direct-acting, the controller output should
begin rising or be steady within approximately 2 psi of
supply pressure. lf the controller is reverse-acting, the
controller output should begin falling or be steady at 0
psig.

9. lf the controller does not perform as ¡ndicated ¡n

steps 7 and 8, refer to the flapper alignment procedure
in the Calibration section for 41968, C controllers.

10. lf the controller output is correct, set the propor-
tional band to 400 percent in the desired controller
action. Replace the proportional band indicator cover
(key 36) and tighten the two screws (key 6).

Startup

Note

When perlorming the startup procedures,
keep in mind that the initial settings are
guidelines and will vary depend¡ng on the
actual process being controlled.

1. Adjust the set point indicator to the desired set
point.

2. Determine the initial proportional band sett¡ng in
percent from the following eguation:

3. Turn the proportional band adjustment knob (PB
ADJ) to the percentage calculated from the equat¡on.

4. Turn the RESET adjustment knob to 0.2 minutes per
repeat.

5. Turn the RATE adjustment knob to 0.25 minutes
(4196C Series).

6. lf the controller is used in conjunction with a control
valve, slowly open the upstream and downstream man-
ualcontrol valves in the pipeline, and close the manual
bypass valve if one is used.

7. Turn the RESET adjustment knob to 2 minutes per
repeat. Turn the RATE adjustment knob to OFF. Then,
narrow the proportional band setting (toward the ¡owest
percent) until cycling occurs.

L Create a load upset by mornentarily changing the
set point. lf cycling occurs, further broaden the propor-
tional band untíl stable control is attained. Double this
value and turn the proportional band setting (PB ADJ) to
this final value.

10
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9. Turn the RESET adjustment knob in small incre-
ments toward the fastest setting (lowest number) until
cycling occurs.

10. Create a load upset by momentarily changing the
set point. lf cycling occurs, change thê reset setting by
turning the RESET knob back from the fast setting made -in step 9. Make the change in small increments until- I
stable control is attained. ' (
Multiply the new reset value by 3 for the final resat
setting and turn the RESET knob to that value.

11. Turn the RATE adjustment knob toward the slow-
est setting (highest number) in small increment's until
cycling occurs.

12. Create a load upset by momentarily changing the
set point. lf cycling occurs, speed up the rate action by
turning the RATE knob toward a faster setting (lower
number) from the setting made in step 11. Make the
change in small increments until stable control is
attained.

Divide the new rate value by 3 for the final rate setting
and turn the RATE knob to that value.

13. Once stable control is attained, the process indica-
tor and set point ad¡ustment should be in line. lf they are
aligned, return the set point to the desired value. lf they
are not, readjust the set point to the desired control
point, and proceed w¡th step 14.

14. lf the process indicator is within 5 percent of the
set point indicator, turn the adjustment screw on link
number 3 (see figure 6-5 for location) until the process 

^.indicator aligns with the set po¡nt adjustment. Turn the a
screw slightly clockwise to increase the process indict \-
tion or counterclockwise to decrease it. lf the proces5
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indicator is misaligned with the set point indicator by
more than 5 percent of the scale span, refer to the
flapper alignment procedure in the calibrat¡on section
for Types 4196 B and G controllers.

Calibration

General Galibration lnslruclions

Note

ll the controller has the auto/manual station
opt¡on, be sure the controller is in the auto-
mat¡c mode prior to performing calibration.

lf the prestartup checks or startup procedures reveal
faulty adjustment of the process indicator or flapper
misalignment, perform the calibrat¡on described in this
section. These instructions are valid for either shop or
field calibration, provided that open process loop condi-
tions exist. Unless otherwise noted, key numbers refer
to figure 4-16.

Temperalure Baths
Some calibrat¡on procedures require that the process
temperature be simulated. A temperature bath (liquid or
sand, depending on temperature requirements) is rec-
ommended. Bath temperature should be able to cover 0
to 100 percent of the temperature element input span.
The bath should be capable of maintain¡ng a tempera-
ture to within +0.10 percent of the input span and
should be agitated so that the temperature is consistent
throughout.

lf available, three baths, preset at 0 percent, 50 percent,
and 100 percent of input span, could be used to simplify
and speed up the calibration process. Also, provide a
means of measuring bath temperature. Use a thermom-
eter or resistance temperature detector (RTD) accurate
to within t 0.05 percent of input span.

Calibration: Process Poinler Zero and Span
Adiuslment

Note

Any ad¡ustment ol the process pointer span
adjustment screw will require read¡ustment
of the process po¡nter zero adjustment
screw.

1. Refer to figure 3-1 for location of adjustments.
Refer to figure 6-16 for the location of key numbers.

2. Remove the two screws (key 6) and lift off the
proportional band indicator cover (key 36).

3. Set the proportional band ad¡ustment to between
DIRECT and REVERSE.

4. Place the temperature bulb in the 0 percent bath.
Allow a minimum of 5 minutes for the controller to
stabilize.

5. Adjust the process pointer to the lowest limit of the
input scale by loosening the zero ad¡ustment locking
screw and turning the zero adlustment screw.

6. Place the temperature bulb in the 100 porcent bath.
Allow a minimum of 5 minutes for the controller to
stabílize.

7. Note whether the process pointer indication is
above or below the upper limit of the process scale.

8. Adjust the span screw as follows: Clockwise to
increase the span for a low indication; counterclockwise
to decrease span for a high indication. Adjust the span
screw to correct one-half the error.

9. Repeat steps 4 through 8 until the enor is
eliminated.

10. Place the temperature bulb in the 50 percent bath.
Allow a minimum of 5 minutes for the controller to
stabilize. lf the process po¡nter ¡ndicates within t 1

percent of the 50 percent process scale mark, proceed
to step 17. lf the process pointer error is grater than + 1
percent, proceed to step 11.

11. Adjust the process pointer to correct for half the
error at 50 percent by loosening the zero adjustment
locking screw and turning the zero adiustment screw.

12. Place the temperature bulb in the 0 percent bath.
Allow a minimum of 5 m¡nutes for the controller to
stab¡lize.

13. The process po¡nter should indicate a zsro-scale
reading of + 1 percsnt of scale span.

14. Place the temperature bulb ¡n the 100 percent
bath. Allow a minimum of 5 minutes for the controllerto
stabilize.

15. The process pointer should indicate a fulþscale
reading of t 1 percent of process scale range.

16. lf the error is greater than t 1 percent, repeat
steps 10 through 14. lf the error cannot be reduced to
+ 1 percent of span or less, proceed to the mainte-
nance calibration procedure in section 6.

17. Perlorm the following flapper alignment
procedure.

9
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Calibralion: Remote Set Point Zerc and Span

Adjustment (suffix letter M)

Note

Any ad¡ustment ol the set po¡nt ind¡cator
span adjustment screw will require read-
¡ustment of the indicator zero adiustment
screw.

1. Refer to f¡gures 3-1 and 3-2 tor location of adjust-
ments. Key numbers are referenced in figure 6-16.

2. Remove the two screws (key 6) and lift otf the
proportional band indicator cover (PB ADJ, key 36).

3. Set the proportional band between DIRECT and
REVERSE and apply remote set point pressure equalto
the lower range limit.

4. Loosen the zero adiustment locking screw and
adjust the zero screw until the set point indicator aligns
with the lowest scale limit and tighten the zero adjust-
ment locking screw.

5. Apply remote set po¡nt pressure equalto the upper
range limit.

6. Note whether the set point indicator is above or
below the highest scale límit. Turn the remote set point
span screw clockwise to increase set point indicator
travel and counterclockwise to decrease travel. To
avoid overcorrecting with the span adjustment, only
correct for approximately one-half the error with the
span adjustment.

7. Repeat steps 3 through 6 until the set point is
aligned at both points on the scale.

8. Adjust the remote set po¡nt pressure to 50 percent
of the remote set point range.

9. Verify that the remote set point ind¡cator is within
t 1 percent of the mid-scale mark and if so, proceed to
step 12. lf the indicator is not within + 1 percent but is
within + 2 percent of the mid-scale mark, then proceed
with step 10. lf the set point ind¡cator ¡s not with¡n t2
percent, proceed to the remote set point maintenance
calibration procedure in section 6.

10. Loosen the zero adjustment locking screw and
adJust the zero screw to bring the set point indicator
within the t 1 percent tolerance at mid-scale. Do not
move the indicator morê than È 1 percent sincs this will
increase the error beyond the tolerance at the lower and
upper scale limits. Tighten the zero adjustment locking
screw.

11. Adjust the remote set point pressure to tho lowgt
and upper range limits and verify tho sst po¡nt ¡ndicati
is within tl percent.

12. lf necessary, proceed to the process pointer zero
and span cal¡bration procedure ¡n this section. Other-
wise, proceed to the flapper alignment procedure in this
sect¡on.

Flapper Alignment
General lnstructions

Note

ll process pointer zero and span adfust-
ment of remote set point zero and span
adjustmenl is required, ¡t must be done
before the following llapper alignment
procedure.

Leveling screw numbers and adiustments arê shown in
figure 3-1. Key numbers are shown in figure 6-16. Pro-
vide a means of applying supply pressure to the control-
ler and an accurate means of measuring output
pressure. After flapper alignment, go to the appropriate
startup instructions.

Flapper Alignment: Proportional-Plus-Reset or
ProportionaþPlus-Reset-Plus-Rate Controllers
1. Adjustments are shown in figure 3-1. Key numbers

refer to figure 6-16.

2. For controllers with manual sst point, move thg set
point adjustment to 50 percent of the scale range. For
controllers with remote set point (suffix letter M), adiust
the rêmote set po¡nt pressure untilthe set point indicator
is at 50 percent of the scale range.

3. Remove two screws (key 6) and litt off the propor-
tional band indicator cover (key 36).

4. Adjust the RESET valve to 0.01 minutes per repeat.

5. Adjust the RATE knob to OFF.

6. lf the controller has the oxternal feedback option
(available with the 41968 Series only), shut off the
supply pressure, connect ths controller output to the
external feedback connection, and turn on the supply
pressure. See figure 2-5 lor the location of the output
and external feedback connections.

7. lf a temperature bath is available, adiust the bath for
50 percent of the scale range and placs the temperaturo
bulb in the bath. Allow 5 minutes for the controllsr to
stabil¡ze. ¡f a bath is not available, prepare to disconnect
link number 1. Note the location where link number i
connected and then disconnect link number 1 from \.
tomperature element takeoff assembly.

(

(
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(@ stabilize. lf a bath is not available, prepare to disconnect
link number 1. Note the location where link number 1 is
connected and then disconnect link number 1 from the
temperature element takeoff assembly.

8. lf link number 1 was disconnected, manually posi-
tion the process pointer to 50 percent of the scale range
and tape the procsss pointer to the temperature scale at
the mid-range value.

Note

Because of the high controller gain, the
controller output will not totally stabilize in
steps I through 12. The conlroller output
gauge ¡s adequate to mon¡tor the oulput
pressure during this procedure.

9. Set the proportional band between DIRECT and
REVERSE.

10. Adjust the flapper leveling screw number 2 until
the controller output ¡s stabls at any value within the
outptrt range.

11. Adjust the proport¡onal band to 20 percent direct
acting. Adjust flapper leveling screw number 3 until the
controller output is stable at any value within the output
range.

12. Adjust the proportional band to 20 percent reverse
acting. Adjust flapper leveling screw number 1 until the
controller output is stablê at any value within the output
range.

13. Repeat steps I through 11 until the controller
output remains stable with no adjustments of the flapper
leveling screws.

Note

Uso steps 13 through 19 to check flapper
alignment.

14. Adjust the proportional band to 100 percent direct
action.

15. lf link number 1 was previously disconnected,
remove the tape and align the process pointer with the
right-hand edge of the set point indicator, as shown in
figure 4-4. lf link number 1 was not disconnected and a
temperature bath is used, adjust the set po¡nt ¡ndicator
so the process pointer aligns with the right-hand edge.
The controller output should be within 2 psig (0.14 bar)
of the supply pressure.

LEFT.HAND EDGE

Figure 44. Alignment ol the Procass Pointer
w¡th the Set Point Ad¡ustment

16. Align the process pointer with the left-hand edge
of the set point indicator, as shown in figure 3-5. Con-
troller output pressure should go to 0 psig.

17. Adjust the proportional band to 100 percent re-
verse action.

18. The controlleroutput should be within 2 psig (0.14
bar) of supply pressure.

19. Align the process pointerwith the right-hand edge
of the set point indicator. The controller output should
be 0 psíg.

s@

BIGHT.HAilD EDGE

w¡o$
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20. lf the controller does not perform as indicated in
steps 13 through 18, the flapper is not correctly aligned.
Repeat steps 8 through 18.

21. Set the proportional band to 400 percent in the
desired controller action. Replace the proportional band
indicator cover (key 36) and tighten the two screws (key
6). Reconnect link number 1, if disconnected, to the
same hole ¡n ths temperature element takeoff assembly.

Principle of Operation: Proportional-Plus-
Reset or Proportional-Plus-Reset-Plus-
Rate Controllers

Overall 0peralion
Refer to the schematic diagram in figure 4-1tor 41968
Series controllers. Refer to the schematic diagram in
tigure 4-2 for 4196G Series controllers.

The input element connects to the process pointer and
to the flapper by connecting links. As the process tem-
peraturê increases (in a direct-acting controller), ths
flapper moves toward ths nozzle, restricting flow
through the nozzle and increasing nozzle pressure.
When this occurs, relay action increases the output
pressure (delivery) of the controller. Output pressure is
fed back to the proportional bellows and to the reset
bellows. The action of the proportional bellows quickly
counteracts the flapper movement that resulted from
the process temperature change and backs the flapper
away from the nozzle. Pressure in the reset bellows
opposes the action of the proportional bellows and
slowly moves the flapper closer to the nozzle. The result
of this ¡nteraction is that when the process temperature
changes, proportional action temporarily reduces the
gain of the controller for improved stability. The process
temperature then slowly returns to set point; as pres-
sure in both bellows equalizes via the reset action.

The set point adjustment changes the proximity of the
nozzle and flapper as does a change in process tem'
perature, except that when the set point changes, the
nozzle moves with respect to the flapper.

The proportional band adjustment knob positions the
nozzle on the flapper. lncreasing (widening) the propor'
t¡onal band moves the nozzle to a position on the flapper
where less input and more feedback motion occurs,
which decreases the gain of the controller. Decreasing
(narrowing) the proportional band moves the nozzle
toward a position where more input and less feedback
motion occurs, which increases the gain. The controller
action is changed from direct to reverse by turning the
proport¡onal band adjustment knob to position the noz-
zle on the flapper quadrant to a point where the direction
of the flapper motion versus input motion is reversed
(see flapper detail in figure 4-1). With the controller in the
reverse-acting mode, an increase in process tempera-
ture causes a decrease in output pressure.

A 4196C Series controller also has a rate valve (figure
4-2), which is an adjustable rastriction that momentarily
increases the controller gain to accelerate the corrective
action for process control systems where the process
temperature changes slowly. A proportional-plus-reset-
plus rate controller responds to a change in process
temperature as follows: F¡rst, the rate action delays the
proportional action just long enough to allow the con-
troller to respond to the change quickly with high gain,
but not long enough for the high gain to cause instability.
Then, the low gain provided by the proportional action
keeps the system stable. Finally, reset action slowly
increases the gain and returns the process temperature
toward the set point.

Anli-Reset Windup 0ption
Anti-reset windup is available on all 41968 and C Series
controllers and is des¡gnated by the suffix letter F ¡n the
type number. The differentialrelief valve operates when
the d¡fference between proportional bellows pressure
and reset bellows pressure reaches a predetermined
value. Anti-reset windup reduces overshoot of the pro-
cess temperature that can result from large or pro-
longed deviation from set point, such as during start-up.

Remote Set Point 0plion (suflir letter M)
The capability to adjust the controller set point from a -
remote location is available with all 4196 Series control./
lers. This opt¡on is designated by the suffix letter M in
the type number.

With this option, a control pressure is applied to the
capsular element within the remote set point assembly.
The expansion and contraction of the capsule movês
the set point adjustmentvia connecting linkage. lncreas-
ing the control pressure to the capsule increases the set
point setting, and decreasing the control pressure re-
duces the set point setting.

Aulo/Manual Station 0plion (suflix letter E)

Controllers with the auto/manual station option (desig-
nated by the suffix letter E in the type number) have
piping on the output side of the relay as shown in figure
3-4. Supply pressure to the relay is also applied to the
manual loader. The manual loader, functioning as a
regulator, applies pressure to one side of the plastic
sight tube and to the auto/manual switch. Output pres-
sure from the relay registers on the other side of the
plastíc sight tube as well as ¡n the auto/manual switch.

When the auto/manual switch ¡s in the MANUAL posi-
tion, the output of the manual loader is channeled
through the auto/manual switch and becomes the out-
put of the controller. when the auto/manual switch is in
the AUTO pos¡tion. The output of the relay is channeleC
through the switch to becoms the output of thi
controller.

.Í
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t Before the auto/manual switch is operated, the output
of the relay must equal the output of the manual loader
to avoid bumping the process. Adjusting the set point
varies the pressure on the left-hand side of the plastic
tube. Adjusting the manual loader knob varies the pres-
sure on the right-hand side. When the pressures are
equal, the metal ball is centered in the tube and is held in
place by a small magnet. A pressure imbalance forces
the ball to one end of the tube where it forms a seal
blocking air flow through the tube.

External Feedback 0ption
External feedback is available with all 41968 Series
controllers. Controllers with this option have an external
connection on the bottom of the controller case (see
figure 2-5). This connect¡on breaks the positive feed-
back (reset) loop inside the controller and brings it
outside (see figure 4-3). The connection allows the
positive feedback loops of two controllers (primary and
secondary) to be tied together when the controllers are
used in an override appl¡cation. When connected, the
secondary controller tracks the pr¡mary controller, mini-
mizing reset windup.

3
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( t Section 5
41965 Series Differential Gap
Gontrollers

Section Description
This section includes descriptions of adiustments and
procedures for prestartup and startup procedures. Lo-
cation of adjustments is shown in figures 3-1 and 3-2. To
better understand the adjustments and overalloperation
of the controller, refer to the section describing the
principles of operation and to the schematic diagrams
shown in figure 5-1.

Adjustments: Manual Set Point
The set point adjustment adjusts the upper or lower
switching point, depending on controller action. To ad-
just the set point, open ths controller cover, and move
the set point adjustment unt¡l it indicates the desired
value of temperature on the process temperature scale.
Move the adjustment to ths right to increase the set
point and to the left to decrease it. Adjusting the set
point adjustment does not effect ths differential gap
setting.

Adjustments: Remote Set Point
(suffix leuer M)

CAUTION

Do not manually move the set poinl indica-
tor on controllers with remote set point.
Moving the set point indicator could dam-
age the contfoller.

lf the controller is equipped with the remote set point
option, vary the remote set point pressure to change the
set poínt. lncrease the pressure to increase the set
point, and decrease the pressure to decrease the set
poínt.

Adjustments: Proportional Band (PB ADJ)
The proportionalband knob (PB ADJ) adjusts the width
of the gap between switching points. To adjust ths
proport¡onal band, open the controller cover, and locate
the proportional band knob. Rotate the knob untit the
desired value is opposite the line on the proportional
band indicator cover.

Changing Controller Action
Controller action can be switched from direct to reverse
or vice versa by simply loosening the screws on the
proportional band indicator cover and moving the cover

out so the proportional band knob can be rotated to the
desired action. The white port¡on of thê adjustment
enables direct controller action; the black portion en-
ables reverse controller action.

Switchíng the Auto/Manual Station
(suffix letter E)

CAUTION

Switching the controller between automatic
and manual mode without balancing can
bump the process.

Please refer to figure 6-19 if the controller has the
auto/manual stat¡on option. Two balance methods are
used to equalize the manual output pressure with the
controller output pressure. To switch from automatic to
manual mode, carefully ad¡ust tho loader knob until thg
metal ball inside the plastic tube moves anto the switch-
ing zone. Then, move the automatic/manual station
switch to MANUAL. Turn the loader knob clockwise to
increase the controller output or counterclockwise to
decrease it. To switch from manualto automatic mode,
adjust the set point adjustment or, with remote set point
pressure, move the bal! into the switching zone. Turn the
switch to AUTO and adjust the set point manually or with
remote set point pressure to control the outpul

When thê automatic/manualswitch is in AUTO, adjust-
ing the loader knob has no effect on the controllsr
output. When the automatic/manual switch is in MAN-
uAL, changing the set po¡nt ad¡ustment has no effect on
the controller output

Prestartup Checks
When performing the checks, open process loop ¿ondi-
tlons must exist. Refer to figure 3-1 for location ot
adjustments.

Note

lf the controller has the aulo/manual stat¡on
option (suffix letter E), be sure the control-
ler is in the automatic mode prior to per-
forming prestartup checks.

1. Plug the controller output and connect supply pres-
sure to the supply pressure regulator. Be sure the
regulator is delivering the proper supply pressure to the
controller. Provide a means of measuring the controllor
output pressure.

2. For controllers with remota set point (option M),
connect regulated pressure of 3 to 15 psig (0.2 to 1.0

'1
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Figure 5-1. Schematic of Operation tor 41965 Series Controllers

bar) or 6 to 30 psig (0.4 to 2.1 bar) to the remote set point
connection at the top of the controller case.

3. Remove the two screws (key 6) and l¡ft off the
proportional band indicator cover (key 36). Set the pro-
portional band knob between DIRECT and REVERSE.

4. The process indicator should indicate the process
temperature. For example, with the process tempera-
ture at 50 percent of the input span, the procsss pointer
should be at 50 percent, + 1.0 percent of its span. Slight
adjustment of the indicator zero screw may be- neces-
sary. See figure 3-1 for zero adjustment and locking
screw location.

5. lf desired, the accuracy can be verified at other
points on the scale. lf ths indicator appears to be out of
calibration, refer to the process zero and span adjust-
ment portion of the calibration procedure.

6. Install the proportional band indicator cover (key 36)
and tighten two screws (key 6).

Startup

Note

When perlorm¡ng the startup procedures,
keep in m¡nd that the ¡n¡t¡al sett¡ngs are
guidelines and will vary, depending on the
actual process being controlled.

¡t is recommended that the controller switching po¡nts
be set as described in the calibration procedures.

When placing a controller in service, slowly open tht
upstream and downstream manual control valves in the
pipeline and close the manual bypass valve if such
valves are used.

Calibration

Geneial Calibration lnstructions

Note

ll the controller has the auto/manual station
option, be sure the controller is in the auto-
matic mode prior to performing calibration.

lf the prestartup checks or startup procedures reveal
faulty adjustment of the process indicator or flapper
misalignment, perform the calibration described in this
section. These instructions are valid for either shop or
field calibration, provided that open process loop condi-
t¡ons exist. Unless othen¡¡ise noted, key numbers are
shown in figure 6-16.

Temperalure Baths

The calibration procedure requires that tho proceq
temperature be simulated. A temperature bath (liquid or

t
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t sand, depending on tomperature requirements) is rec-
ommended. Bath temperature should be able to cover 0
to 100 percent of the temperature element input range.

lf available, two baths could be used to simplify and
speed up the cal¡bration process. The minimum bath
should be preset at 0 percsnt of input range and the
maximum bath should be set at 100 percent of input
rangE.

Also, provide a means of measuring bath temperature.
Use a thermometer or res¡stance temperature detector
(RTD) accurate to with¡n + 0.05 psrcent of input span.

Calibratlon: Process Pointer Zero and Span

Adjustmenl

Note

Any ad¡ustment ol the process pointer span
adlustment screw will require readiustment
of the process pointer zero adiustment
screw.

1. Refer to figure 3-1 for location of adiustments.

2. Loosen two screws (key 6) and lift off the propor-
tional band indicator cover (key 36).

3. Set the proportional band between DIRECT and
REVERSE.

4. Place the temperature bulb in the 0 percent bath.
Allow a minimum of 5 minutes for the controller to
stab¡lize.

5. Adjust the process indicator to the lowest limit of
the input scale by loosening the zero adiustment locking
screw and turning the zEro adjustment screw.

6. Place the temperature bulb in the 100 percent bath.
Allow a minimum of 5 minutes for the controller to
stabilize. Note whether the process pointer indication is
above or below the uppsr limit of the process scale.

7. Adjust the span scrsw as follows:

o Clockwise to increase span for a low indication

o Counterclockwise to decrease span for a high
indication.

Adjust the span screw to correct one-half the error.

8. Repeat steps 4 through 7 until the error is
eliminated.

9. Turn the proportional band indicator knob to 400
percent in the desired controller action (either DIRECT
or REVERSE).

10. lnstall the proportional band indicator cover (key
36) and t¡ghten two screws (keY 6).

Calibration: Remote Set Poinl Zero and Span

Adjustmenl (sulfix letter M)

Note

Any adjustment of the set point indicator
span adjustment screw will require read-
justment of the ¡ndicator zero adiustment
screw.

1. Refer to figures 3-1 and 3-2 for location of adjust-
ments.

2. Loosen two screws (key 6) and lift off the propor-
tiona¡ band indicator cover (key 36).

3. Set the proportional band between DIRECT and
REVERSE.

4. Adiust the remote set point pressure to the lower
limit of the input range.

5. Adjust ths set point indicator to the lowest limit of
the input scale by loosening the zero ad¡ustment locking
screw and turning the zero ad¡ustment screw- Tighten
the zero adiustment locking screw.

6. Adiust the remote set po¡nt pressure to the upper
limit of the input span. Note whether the set point
indicator is above or below the upper limit of lhe proc-ess

scale.

7. Adjust the span screw as follows: Clockwise to
increase span for a low indication; counterclockwise to
decrease span for a high indication. Adjust the span
screw to correct one-half ths error.

8. Repeat steps 4 through 7 untilthe error is eliminat-
ed.

9. lnstallthe proportionalband indicator cover(key 36)
and tighten two screws (keY 36).

Setting Switching Points

?
D¡rect-Act¡ng Controllers

Ths controller output signalwill switch from zero pres-
sure to full supply pressure when increasing process
tempsrature passes the upper sw¡tch¡ng point. The con-
troller output signalwill not return to zero pressure until

ñ
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decreasing process temperature passes the lower
switching point. When making adjustments as descrlbed
in thê following steps, keep in mind that:

o Chang¡ng the set point adjustment will move both
switching points equally in the direction of adjustment.

o Changing the proportional band adiustment willwid-
en or narrow the differential gap between the two
switching points by moving the posit¡on of the lower
switching point.

Figure 5-2 shows the relationship between the percent
of sensor range beWeen switching points and th€ pro-
portional band setting on the controller. The following
example ¡llustrates how to use figure 5-2.

Example: The sensing element has a range of 100oF
(38'C). The lower switching point is to be set at 30oF
(-1"C) and the upper switching point is to be set at
80'F (27'C).

Proceed as follows:

o Divids the differential gap (the difference behileen
the upper and lower switching points) by the sensing
slement range. Multiply the result by 100 as shown in the
following equation:
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Figure 5-2. Curve lor Determlning
Proportional Band Setting

Differontial Gap x too : so'F (10'c) 
x 1oo - So%

Ssnsing El€ment Range 100'F (38"C)

. Locate the 50 percent line on figure 5-2. Move along
this line until you intersect the curve. Read the propor-
tional band setting on the left hand axis. For this exam-
ple, the setting is approximately 35 percent.

1. Using the curve in figure 5-2 determine thè correct
proportional band setting for the desired gap (ex-
pressed as a percent of the input span) between the
switching points.

2. Set the proportional band knob to the desired set'
ting determined in step 1.

3. Adjust the set point to the desired upper switching
point.

4. lncrease the process temperature untilthe control-
ler output signal switches from zero pressure to full
supply pressure.

5. Decrease the process temperature to the desired
switching point at which the controller output signal
switches from full supply pressurs to zero pressure.

6. Narrow or widen the proport¡onal band slowly until
the output signal switches from full supply pressure to
zero pr€ssure.

7. Repeat steps 4 through 6 untilthe controllêr output
switches at the desired points.

8. Observe the process pointer when the output
switches at the upper switching point. The process
pointer indication should be within t 2 percent of the
set point indication.

Reverse-Acting Controllers

The controller output signal will switch from zero pres'
sure to full supply pressure when decreasing processr''
temperaturs passes the lower switching point. The conr
troller output signal will not return to zero pressure until
increasing process temperature passes the upper
switching point. When making adjustments as described
in the following steps, keep in m¡nd that:

o Chang¡ng the set point adjustment will move both
switching points equally in the direction of adjustment.

o Changing the proportional band adjustment willwid-
en or narrow the differential gap between the two
switching points by moving the position of the upper
switching point.

Figure 5-2 shows the relationship between the percent
of sensor range between switching points and the pro-
portional band setting on the controller. The following
example illustrates how to use figure 5-2.

Example: The sensing element has a range of 100'F
(38'C). The lower switching point is to be set at 30oF
(-1'C) and the upper switching point is to be sêt at
80.F (27'C).

Proceed as follows:

(

. Divide the differential gap (the d¡fference beh,veen

the upper and lower switching points) by the sensino-
element range. Multiply the result by 100 as shown in th

following equation:
t
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(ç
Dlffer€ntlal Gap . x 100 : s0"F (t0oc) 

x f00 _ s0%
SrnJ'nS Elomont RanSe 10OoF ßSrc)

. Locate the 50 psrcênt line on figure 5-2. Move along
this line until you intersect the curve. Read the propor-
tional band setting on the left hand axis. For this exam-
ple, the setting is approximately 35 percent.

l. Using the curva in figure 5-2 determino the correct
proportional band setting for the desired gap (ex-
pressed as a percent of the maximum input element
span) between the switching points.

2. Set the proportional band knob to the desired set-
ting determined in step 1.

3. Adjust the set po¡nt to thE lower desired switching
point.

4. Decrease the process temperature untilthe controþ
ler output signal switches from zero pressure to full
supply pressure.

5. lncrease the process temperaturê to the desired
switching point at which the controller output signal
switches from full supply pressure to zero pressure.

6. Narrow or widen the proportional band slowly untit
the output signal switches from full supply pressurs to
zero pressure.

7. Repeat steps 4 through 6 until the controller output
switches at desired points.

8. Observe the process pointer when the output
switches at the lower switching point. The process
pointer indication should be within + 2 percent of the
set point indication.

As the process temperature decreasss, approaching
the lower switching point, the flapper moves away from
the nozzle (in a direct-act¡ng controller), reducing nozzle
pressure. Through relay act¡on, pressure to the positive
feedback bellows is reduced, moving thg flapper further
away from the nozzle. Thus, the nozzle pressure falls
even further. Output pressure to the final control ele-
ment switches to zero.

The set point adjustment changes the proximity of the
nozzle and flapper as does a change in process tem-
perature except that, when the set point is changed, the
nozzle moves w¡th rêspect to the flapper. The set po¡nt
adjustment moves both the upper and lower switching
points.

The proportional band knob posit¡ons the nozzle on the
flapper. lncreasing (widening) the proportional banct
moves the nozzle away from the input connection.
When the proportional band ad¡ustment moves the noz-
zle across the feedback connection, the controller ac-
t¡on changes between diract and reverse.

On a direct-acting controller, changing tho proportional
band adjustment will widen or narrow the ditferential
gap between the two switching poínts. This is accom-
plished by changing the posit¡on of the lower switching
po¡nt. On a reverse-acting controller, changing the pro-
portional band adjustment will widen or narrow the
differential gap between the two switching points. This
is accomplished by changing the position of the upper
switching point.

Remote Set Poinl (sulfix lelter M)

The capability to adjust the controller set point from a
remote location is available with all 4196 Series control-
lers. This option is designated by the sutfix letter M in
the type number.

Aulo/Manual Station Option (suffix leüer E)

Gontrollers with the auto/manual station option (desig-
nated by the suffix letter E in the type number) have
piping on the output side of the relay as shown in figure
3-4. Supply pressure to the relay is also apptied to ths
manual loader. The manual loader, functioning as a
regulator, applies pressure to one side of the plastic
tube and to the auto/manual station sw¡tch. Output
pressur€ from the relay registers on the other side of the
plastic tubs as well as ¡n the auto/manual switch.

When the auto/manual switch is in the MANUAL posi-
tion, the output of the manual loader is channelled
through the auto/manual switch and becomes the out-
put of the controller. When the auto/manual switch is in
the AUTO position, the output of the relay is channelled
through the switch to bscome the output of the con-
troller.

"9

Principle of Operat¡on: D¡fferent¡al Gap
Controllers

0verall 0peralion
Refer to the schematic diagram in figure S-1.

The input elemsnt is connected to the process po¡nter
and to the flapper by connecting links. As the process
temperature increases (in a direcÞacting controller), the
flapper moves toward the nozzle, restricting flow
through the nozzle and increasing nozzle pressure.
When this occurs, relay action increases ths output
pressure (delivery) of the controller. Output pressure is
fed back to the positive feedback bellows. The action of
this bellows is a positive feedback action that moves the
flapper closer to the nozzle, increasing the nozzle pres-
sure even higher, which in turn, increases the relay
output. Thus, the output pressure to the final control
element switches to full supply pressure.

$,5
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Before the auto/manual switch is operated, the output
of the relay must êqual the output of th6 manual loader
to avoid bumping the process. Adiusting the set point
varies the pressure on the left-hand side of the plast¡c
tube. Adjust¡ng the manual loader knob varies the pres-

sure on the right-hand side. When the prossuros âro,- (
equal, the metal ball is centersd in the tube. Pressuru t
imbalance forces ths ball to one end of the tube where it
forms a seal, blocking air flow through the tube.

ir-- ,(

5-6

t



41964, B, C, and S Series

,T Section 6
Maintenance

To avoid persona¡injury and propefi dam-
age caused by uncontrolled process tem-
pefature, provide some temporary means
of control for the process and then take the
controller out of service.

Note

Unless otherurise noted, key numbers refer
to l¡gure 6-16. Figures 3-l and 3-2 show the
location of ad¡ustments and major compo-
nents. For maintenance on the ¡nd¡cator
assembly, please refer to figure 6-21.

lnspection and Maintenance
Parts are subject to normal wear and must be inspected
and teplaced as necessary. The frequency of inspection
and parts replacement depends upon the sever¡ty of the
service conditions.

Due to the care Fisher takes in meet¡ng all manufactur-
ing requirements (heat treating, dimensional tolerances,
stc.), use only replacement parts manufactured or fur-
nished by Fisher. When inspection or repairs are re-
quired, disassemble only those parts necessary to
accomplish the job.

Figure 6-1 is a ma¡ntonance guide. lt summarizes the
information available in the maintenance section. Select
the appropriate ma¡ntenance procedure, and perform
the numbered steps. Each procedure requires that sup-
ply pressure be shut off before beginning maintenance.

Some procedures require temperature baths. Please
refer to the appropriate calibration procedure for infor-
mation on temperature baths.

Troubleshooting
As an aid to troubleshooting, table 6-1 lists some com-
mon operating faults, their probable cause, and sug-
gests procedures for correcting the fault.

Changing Controller Act¡on
The following steps describe changing controller action
from direct (increasing process temperature produces
increasing output pressure) to reverse (increasing pro-
cess temperature produces decreasing output pres-
sure) or vice versa.

1. Loosen two screws (key 6) ¡n the proportional band
indicator cover (key 36). The screws need not be
removed.

2. Litt the proportional band indicator cover as shown
in figure 6-2.

3. Rotate the proportiona! band knob (key 25) to ths
desired controller action.

4. lnstall the proportional band ind¡cator (key 36), and
t¡ghten the two screws (key 6).

Replacing Controller Parts

Process Temperalure Scale
Key numbers refer to figure 6-16.

Note

lf the controller contains a remote set po¡nt
¡nd¡cator which is located behind the scale,
simply perform steps 2,5, 6, and 7.

1. Please refer to figure 6-3. Adjust the set point
adiustment to 50 percent of scale. Make the adjustment
manually or with the remote set po¡nt pressure.

2. Remove four screws (key 37).

CAUTION

The process ¡nd¡cator and set point adiust-
ment can be easily damaged. Take care not
to bend the process indicator or the set
po¡nt ad¡ustment while performing th.e fol-
lowing procedure.

3. Slide the process scale (key 61) downward so that
the top of the slot touches the set point adjustment.
Deflect the lower portion of tho slot outward, and care-
fully slide the scale upward and off, clearing the set point
adjustment as shown in figure 6-3.

4. To install the replacement scale, deflect the lower
part of the slot slightly so that the scale slides downward
over the set point adjustment and under the process
pointer.

5. lnstall and t¡ghten the four screws on the scale.

6. lf the controller has the remote set point option,
perform the appropriate remote set point calibration
procedure.

7. Perform the appropriate process pointer zero and
span adjustment and the flapper alignment in the cali-
bration procedures.

I@

,,
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Replacing Common Controller Parts
Procedures describe replacement of controller parts.
The procedures may be performed separately, but must
be followed by maintenance calibration procedures.

Troubleshooting
lf the controller is not operat¡ng properly, refer to the
troubleshootlng chart (table 6-1). Then use the
appropriate portions of the Maintenancê section.

{

(

J

-l
I

I
J

L

r
I

L

Set Point (Option M)
Procedures describe replacement of parts in th€ remots
set po¡nt assembly. The procedures may be performed
separately, but must be followed by maintenance cali-
bration procedures for this sect¡on.

Auto/Manual (Option E)
Procedures describe disassembly and assembly of the
auto/manual station.

Controller Operat¡on

4196S Series Differential
Gap Controllers
A description of prestartup, startup,
and calibration procedures to return
the controller to service.

Conüoller Operation

4196C Series Proportional-
Plus-Reset-Plus-Rate
Controllers
A description of prestartup, startup,
and calibrat¡on procedures to return
the controller to s€rvice.

Controller Operat¡on

41964 Series Propoilional-0nly
Controllers
A descr¡ption of prestartup, startup,
and calibration procedures to return
the controller to service.

Controller Operat¡on

41968 Series Propoilional-
Plus-Reset Conlrollers
A description of prestartup, startup,
and cal¡þrat¡on procedures to return
the controller to service.

6-2

Figure 6-1. Maintenance Guide t



(9 Table 6-1. Ttoubleshoot¡ng Chart

41964, B, C, and S Series
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2.3 Replace the têmperature elemsnt as
dsscribed ¡n the Ma¡ntenanc€ s€ction

2.5 Repair or roplaco pañs as neosssary

2.6 Bepair as n€cessary

2.1 Reset ths supply prossure if necessary. lf
tho condition occurs again, the regulator
should be rebu¡lt or replaced

2.2 Align the flapper as necessary

2.4 Adjust as necessary

2.1 Check w¡th an external source

2.2 Relø¡ to the Flapper alignment
procedure

2.3 Note tho process indication and ths
output pressure when the process
temporature is at 100 percênt ot tho ¡nput
temperature. Vary the process
têmperature and observe the following:
(a) if ihè process pointer does not move,
system has likely lost precharge. (b) tf th€
process po¡nter movss, but a faulty
temperature €lement ¡s suspected,
recalibrate th6 zero and span as
doscribed ¡n the Calibrat¡on section. Allow
48 hours for the system to conlinuê to
lose pressure. lf the span is still shoñ, the
system is likely loslng precharge prossuro

2,4 Refer to the process (and remots set
¡f applicablo) zero and span adiustment
proc€dures in this manual

2.5 lnspect for loos6 scro\¡vs and
damag€d flsxurss. links or p¡vots

2.6 Open the resot valvo to 0.f minutês/
ropeat. Adjust output pressurê to 20
psig (1.4 bar). Using soap solution, check
for l€aks ¡n the proportional and resðt
bsllows ¡n the tubing that connects th€se
bellows

2.1 Supply pressure not
set correctly

2.2 Flapper not aligned

2.3 Loss of thermal
syst€m precharge

2.4 lnd¡cators out ot
calibration

2.5 Linkage not
connected correctly

2.6 Leak ín feêdback
system

2. Controller process
indication and output
do not change with a
known process
temperature change;
or, s€t point and
process indicators
do not align

Notê: Some offset ¡s
inherent with
proportional only
controllers (41964
Ser¡es). The amount
o1 offset is a function
of the proportional
band setting

1,1 lf stablo control cannot be attained, and
all other elem€nts of the loop are tunct¡onally
correct, examine oth6r poss¡ble causeg
relatêd to tho controllor

1.2 Conect as nec€ssary. One regulator per
instrument is recommended

1.3 Bend pointer to provide clearance

1.4 Replace or repair as nscossefy

1.5 lf the ouþut chengos quickty in ono
direction ancl slugg¡shly in th€ other, roplace
thê relay

1.6 lf the diff€rent¡al rol¡ef valve appears to
be set too low, rsf6r to tho section of this
instruction manual that covers the anü-r€s€t
w¡ndup option

1.1 Ref6r to the Start-up section for
controllor sott¡ngs

1,2 Monitor the supply pressure with an
external gauge. Ensure that it is set
correctly and doês not fluctuate. Note tho
numbêr of instrumênts being supplied by
th€ regulator

1.3 Not€ ¡t the po¡nter ¡s bent

1.4 Check for links that are bênt or not
connected properly, flexures bent or
broken, pivots broken

1.5 By changing the process sêt point
and obssrving th€ output verify that thô
output will change at about the same rate
in both d¡rections

1.6 The minimum relief valve setting is
dependent on the loop dynamics and thê
controller sottings. lf under normal load
changes, the rêlief valve opens, ¡nstabil¡ty
can occur. Chsck by observing the
controllêr r€action to a set po¡nt or load

conditionsundor clos€d

1.1 Proportional band
and reset sett¡ngs

1.2 Supply pressure
varying

1.3 Process pointer
rubb¡ng on cover or scalo

1.4 Linkage failuro

1.5 Felây malfunction

1.6 Differential retief
valvð set too low

1. Process wanders
or cycles about sot
point

CheckPogsible CauseFau¡t

- Continu€d -
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Table 6-1. Troubleshoot¡ng Chart (Cont¡nued)

Conèct¡ôn

4.1 lf r6sot action r€turns, no further action is
nêcessary. lf not, replaco the reset valve
(41968 Series) or rate/resot valve (4196C
Series)

4.2 Replace the reset valve (41968 S€r¡es) or
the rate/res€t valve (4196C Series)

4.3 Repair or replace parts as nec€ssary

6.1 Replace lhe gauge il it is delectivs

6.2 Repair or replace the supply pressure
regulator, ¡f necessary. Replace the supply
pressure gauge if necessary

6,3 Use a narrower proport¡onal band sett¡ng

6.4 Repair or replace parts as nscessary

6.5 Replace faulty parts as n€cðssary. Clean
out the relay pr¡mary orilice with tho cleanout
w¡re attached to tho r€lay to ensure the
is not clogged

6.6 lf ths output doos not chango as
described. removo th€ relay. Replace the
O-rings if necessary. Replaco relay ¡f
necessary

6

{

t

6.1 Mgasure the output with an external
pressure gauge

6.2 Check with an external source

6.3 Adlust proportional band setting to 10.
Manually cap ths nozzle. Output should
increase

6.4 lnspect the element for alignment and
loose screws

6.5 Using soap solution, check for leaks
in th€ nozzlê tubing ass€mbly

6.6 Manually push tho flapper away from
the nozzle, The output pressure should be
zøro. Cap tho nozzle. The output should
¡ncrease rapidly to within 0.5 psig (35

mbar) ol the supply pressure

6.f output pressure
gauge not funct¡oning

6.2 Supply prêssure not
correct

6.3 Proport¡onal band
sett¡ng too wide (41964
Ser¡es only)

6.4 lnput element or
linkag6 fa¡lure

6.5 Leak in nozzls
pressure tubing

6.6 Relay malfunction

6. Controller w¡ll not
aüain full output
fange

5.1 Clean, or replace flapper as necessary

5.2 Align flapper as necessary

5.1 lnspect the flappêr

5.2 Refer to flapper alignment procedure

5.1 Flapper is dirty or
pitt€d

5.2 Flapper is out of
aliqnment

5. Abnormal control
point shift when
proport¡onal band is
changed

4,1 Turn the reset valva through its rang€
several times to remove any restrict¡ons

4.2 Adiust the output to 15 psig (1 .0 bar)
for a 3 to 15 psig (0.2 to 1.0 bar) output or
30 psig (2.0 bar) for a 6 to 30 psig (0.4 to
2.0 bar) output. Close the reset valve. lf
tho output varies and no leaks were found
in thê rest of the fsedback system (see

Step 2.6), thê rosot valve is leaking

4.3 with reset valve positioned at .0f
M|N/r€peat put 15 ps¡g (1.0 bar) to the
output port. Using soap solut¡on, check
for leaks in the rssst bellows and attached
tubing assêmbly

4.1 Reset valv€ is
plugged

4.2 Resêt pressure leak

4.3 Tubing leak

4. No reset action
(4196S and 4196C
Ser¡es)

3.1 Adjust as necessary3.1 Refer to the cal¡bration and llapper
alignment proceduros

3.1 Controll€r is out of
calibration

3. Controlling off set
po¡nt but not
reflected by process
and set po¡nt
ind¡cators

2.7 Replace the resst valve (41968 Series) or
thð rate/reset valve (4196C Series)

2.8 Repair or replaca parts as n€cessary

2.7 Adjust output to 15 psig (1 .0 bar) for a
3 to 15 ps¡g (0.2 to 1.0 bar) output or 30
psig (2.0 bar) for a 6 to 30 psig (0.4 to 2'0
bar) output. Close ths reset valve. ll the
controll€r output var¡es as the reset valve
is closed and no leaks w€re lound in thê
r€st of the feêdback system (Step 2.6), tho
reset valve is leaking

2.8 Adiust remote set point prossure to
15 ps¡g (1.0 bar). Using soap solution,
check for leãks in the remote set point
and tubinq assembly

2.7 Roset valve leaks

2.8 Leak ¡n remotê set
point system

2. Continusd

CheckPos3iblo CausêFault

6-4

- Continu€d -
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(T Table 6-1 , Troubleshooting Chart (Continued)

8.1 Replace gaugog as n€c€ssary

8.2 Repair or replace parls as n€oessary

8.3 Repair or replace parts as necessary

8.4 Clean out the relay primary orit¡cs w¡th
the cleanout wirê attached to tho relay to
ensure the orifice ¡s not cloggecl. lf the
problem persists, r€plac€ th€ rêlay

8.5 Tighten the relay nozzle tubing nut (key
18). Tighten the manifold screws (keys 34 &
131). Replace the nozzls assembly O-ring
(key 24), or set po¡nt beam assombly as
âppropriate

8.1 Verify that the supply pressure is at
¡ts correct value and that thê controller
output ¡s zoro

8.2 lnspect thg sensor and linkage for
damage

8.3 Move the s€t po¡nt and ver¡ly that the
nozzle can be capped by th6 flapper. lf
not, inspect linkages and flexures tor
damages

8.4 Check for a¡r at ths nozzle. Cap thê
nozzle and note that the controllêr output
¡ncreas6s rapidly

8.5 Check for nozzle tubing leaks w¡th a
water bottle and soap solution with the
nozzle capped by the flapp€r. Pr€ss the
nozzle cap (key 23) gently to ensure th€
nozzle assembly ¡s s€aling. Ensure the
relay nozzle tubing nut (key 18) is tight
and the manifold screws (keys 34 and
131) are tight

8.1 Gauge not
functioning

8.2 Linkage failure

8.3 Mechanical alignment

8.4 Relay mallunction

8.5 Nozzle pressure leak

8, Controller remains
at zero output

7.1 Supply pressure regulator or gauge may
have to be replaced

7.2 It outpul gauge does not r€spond,
roplaco ¡t

7.3 Repair or replace parts as necgssary

7.4 Repair or replâce parts as nscgssary

7.5 lf tho output pressuro remains at the
supply pressure r€mov6 thg controllor frame
trom the controller cas€/cover asssmbly and
test again with th€ relay nozzle tubing nut (koy
18) loose. lf the output is 0 psig, clean or
replace th6 nozzl€ assembly. lf th6 output
r€ma¡ns at supply pressure, replac€ th€ relay

7.6 Perlorm flâpper alignment procedures

7,1 Chêck with an ðxternal pressure

9auge

7.2 Yary supply pressure to seo It output
gauge responds

7.3 Vary the process temperaturo and
observe th€ flapp6r. lnspect ths s€nsor
and linkago for damage

7.4 Move the set point and verify that the
nozzle can be uncapped þy thê flapper. lf
not, inspect linkages and flexurss lor
damage

7.5 Manually movo the flapper
approximatôly 1/16-inch (1.6 mm) from the
nozzle

7.6 Manually push th€ flapper away from
the nozzlô. Controller output should go to
0 psig

7.1 Supply pressure too
h¡gh

7.2 Output gauge not
tunctioning

7.3 Sensor or linkage
fa¡lur€

7.4 Mechanlcal alignment

7.5 Relay failure or
restr¡ctlon in nozzle
passage

7.6 Flapper misaligned

7. Controller remains
at full output

ConcctionCh€ckPo3siblð CausêFault

ì

Relay

1. Loosen the two captive screws that hold the relay
(key 50, figure 6-16) in place.

2. Tip the relay slightly toward the case to clear output
pressure gauge, and lift out the relay.

3. Make sure the replacement relay has three O-ring
assemblies as shown in figure 6-4. The fourth port is for
exhaust and must not contain an O-r¡ng.

4. lnstall the replacement relay, making sure the tabs
on the relay (ses figure 6-4) line up with the tab on the
frame.

5, Tighten the two screws that hold the relay in place.

6. Perform the flapper alignment procedure.

Case and Cover

CAUTION

The case and cover are an ¡ntegral un¡t;
attempt¡ng to separate them will damage
the h¡nge. ll the cover needs to be re-
placed, replace the case also.

s5
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Figure 6-2. Changing Controller Action
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Figure 6-3. Changing tl,e Scare

Key numbers refer to figure 6-16.

1. Remove external piping anci iittings from ths
controllgr.

Figure 64. RelaY Constructlon

2. lf the temperature bulb is not ¡n a thermowell, make
provisions to ensure that the process fluid does not
escape from the process vessel as the temperature bulb
is removed.

3. Remove the controller from its mounting (see lnstal-
lation section) to a maintenance area. //

4. Remove the nine scrsws (key 38) from the case (key
1), and lift out the controller assembly. lf the controller
has remote set point (suffix letter M), ¡t is necsssary to
pry the case slightly to remove the frame (key 3).

5. Carefully draw the capillary tube and the tempera-
ture bulb through the process connection opening in the
case. lnspecf tne frame O-rings and rbplace -as

necessary.

6. Carefully feed the temperature bulb through the
opening in the replacement case and pull the capillary
tube all the way through.

7. lnstall the controller assembly in the replacement
case.

8. Slide the controller frame (key 3) down to assure an
o-ring seal at the pressure and thermal systgm conn€c-
tions. Hold the frame in place.

9. Tighten the nine mounting screws.

10. Remove the blow-out plug (key 721îrom original
case, and install in the replacement cass.

11. Perform the process zero and span, remotg sr'
--J ¡t--ãpolnl zero ana span (I9r Ëu¡llx lgttt f lvl ult¡yr¡ atru rraPP

alignment procedures.

{

wa&
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41964, B, G, and S Series

,''9
12. Mount the controller as described in the Installa-

tion section.

13. Gonnect the external piping to the controller, and
install the temperature bulb in the process fluid.

Gauges

CAUTION

Before performing this procedure, be sure
the replacement gauges are the correct
range so that they are not damaged by
overpre9sure.

Key numbers refer to figure 6-16.

1. Unscrew the output gauge
gauge (key 47) from the frame

LINK 2

LINK 2 ADJUSTMENT

LINK ¡¡ ADJUSTMENT

LINK 3 AOJUSTMENT

(key 46) or the supply
(key 3).

2. Before install¡ng the replacement gauge, coat the
threads on the gauge with a suitable sealant (such as
key 311).

3. Screw the replacement gauge into the frame.

4. Apply the correct supply pressure and check for
leaks with the nozzle capped for full output pressurs.

Supply, Proporlional, Resel, Reset Valve, and
ßelief Tubing Assemblies

Note

The following procedure requires that the
controller be removed lrom the case. per-
lorm steps I through 5 of the case and
cover replacemenl procedure.

Figure 6-5. Link Location

Proportional Band Knob, Nozzle Assembly, and
Sel Poinl Beam Assembly

Note

The following procedure requires thal the
controller be removed from the case. Per-
form steps 1 through 5 ol the case and
cover replacement procedure.

Key numbers refer to figure 6-16.

1. Remove the two screws (key 6), and tift off the
proportional band indicator cover (key 36).

2. Disconnect link number 3 from the set po¡nt bsam
assembly (key 23). Please refer to figure 6-5 for locat¡on
of the link.

3. Remove the set point beam bias spring (key 28)
Please refer to figure 6-6 for spring location.

4. Remove the screw and washer (keys t 9 and 20) that
hold the adjustable pivot assembly (key 17) to the frame,
and remove the pivot assembly. Please refer to fi-
gure 6-16.

LINK 3

Key numbers refer to figure 6-16.

1. Disengage the two nuts that hotd the tubing assem-
bly. Remove the tubing assembly.

2. lnstall the replacement tub¡ng assemblies.

3. Adjust the reset vatve to 0.01 (41968 and c series)
and set the rate valve to OFF (4196C Series).

4. Apply the correct supply pressure and check for
leaks with the nozzle capped for full output pressure.

5. Perform steps 6 through 9 and steps 11 through 13
of the case and cover replacement procedure.

5. Disconnect the nut that holds relay nozzle tubing
(key 18) into the frame manifold (key 135). Ptease refer
for figure 6-6 for location of relay nozzle tubing
assembly.

A
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MYLAR
WASHER

CAP

r:ì

NOZZLE TUBlnu
ASSEMBLY
(KEY r8) (

(KEY 20'

(KEY 19'
E-ñr¡to
(KEY 27)

RETAINING CLIP
(KEY 26)

PROPORTIONAL
BAND AOJUSTMENT
(KEY 25)

KIBI'

[IYLAR
WAS}IER
(KEY 22)

{;

6. While holding the proportional band knob, remove
the screw and washer (keys 19 and 20) that hold the
relay nozzla tubing assembly (key 18) to the frame.

7. Remove the proportionalband knob, nozzle assem-
bly, and set point beam assembly from controller.

8. Remove the relay nozzle tub¡ng assembly (key 18)
from the set point beam assembly (key 23). See fig-
ure 6-6.

sETPOll{t
BEAM SHOE
(KEY 2e)

ASSEMBLY
(KEY 21)

9. Remove the E-ring (key 2Tlfrom the nozzle assom-
bly (key 21).

10. Remove the nozzle assembly (key 21) from the
bottom of the set point beam assembly (key 23).

11. Remove the reta¡ning clip (key 26).

12. Removo the proportional band knob (key 25) ar.
replace it if necessary.

AOJUSlABLE
SETPOINT
PIVOI ASSEMELY
(KEY 17)

RETAINER

SETPOINT
BEAM ASSEMBLY
{KEY 23)

EXPI.OOED UIEW

PROPORTIONAL
BAND
AOJUSTMENT

SET POINf BIAS

SHOE
ADJUSfMENf

€

scREws

POINT
BEAM ASSEMBLY

SET POINÍ
BEAM SHOE LINK 3 fUBING ASSEMBLY

RELAY NOZZLE

ASSEMBTED VIEW

Figure 6-6. Proportìonal Band Knob and Set Point Beam Details

e
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13. lnspect the nozzle assembty O-ring (key 24) and
replace it if necessary.

14. lnspsct the nozzle assembly (key 21), and replace
if necessary. lnspect the nozzle orifice, and clean it if
necessary. lnspect the washer (key 221and replace it, if
necessary.

15. Lubricate (key 318) and instail the proport¡onat
band knob (key 25) on the set po¡nt beam assembty
(key 23).

16. Installthe retaining clip (key 26) on the three posts
on the proportional band knob.

17. Sparingly apply a suitabte tubricant (key g1 B) to the
nozzle assembly O-ring and the mytar washer (key 22).
lnstall the nozzle assembly (key 21) through the mytar
washer, the set point beam assembly (key 23), the
proportional band knob (key 25) and the retaining ctip
(key 26) into the cap, aligning the nozzle with the tab on
the propofiional band knob as shown in figure 6-7.

18. While holding the nozzte assembty (key 21) against
the set point beam assembly (key 23), depress the
reta¡ning clip (key 26), and ¡nstallthe E-ring (key 27) into
the E-ring groove on the nozzle assembty (key 21).
Ensure that all three tabs of the E-ring are engaged.

19. lnspect the O-ring on the relay nozzle tubing as-
sembly (key 18), and replace it, if necessary. Sparingly
apply a suitable lubricant (key 318) to the O-ring.

20. lnstall the retay nozzle tubing assembly (key 1S)
into the set point beam assembly.

21. Adjust the proportional band between DIRECT
and REVERSE. Do this by atigning thê tab on the propor-
tional band knob with the hole in the set point beam
assembly as shown in figure 6-7.

22. Position the proportional band knob, nozzle as-
sembly, and set point beam assembly on the frame.
lnstall the relay nozzle tubing assembly nut loosety into
the frame manifold.

23. Loosely installthe screw and washer (keys l9 and
20) into the relay nozzle tubing assembty (key tB) as
shown in figure 6-15.

24. Center the nozzle on the flapper as shown in figure
6-8 while squeezing the set point beam assembty fiimly
against the relay nozzle tubing assembly. With the noz-
zle centered on the flapper, tighten the screw (key 19).
Ensure that the nozzle is still centered on the flapper.

25. lnstall the pivot of the adjustable pivot assembly
(key 17) ¡n the hole in the set point beam (key 23).

26. lnstall the washer (key 20) on the screw (key t9).

27. lnstallthe screw (key 19) through the frame (key 3)
¡nto the set point pivot assembty (key 17). Do not tighten.

28. Squeeze the adjustable set point pivot firmty
against the set point beam and tighten the screw (key
19). Ensure the nozzte is still centered on the flapper.

29. Turn the proportional band knob to 5 percent
direct action. Loosen the locking nut on the adjustable
set point pivot assembly (key 17) and back the set scrsw
out slightly such that the set po¡nt beam assembly will
fall under its own weight, w¡th a minimum of sideplay
between the p¡vots. Tighten the locking nut.

30. Tighten the nut on the relay nozzle tubing ass€m-
bly (key 18) and reconnect suppty pressure. With the
nozzle capped for maximum output pressuret check for
leaks. Disconnect supply prêssure.

31. lnstall the set point beam bias spring (key 28) into
frame (key 3) bore and onto the spring seat on the set
point beam assembly (key 23) (see figure 6-6).

32. Attach link number 3 to the set point beam assem-
bly (key 23). See figure 6-5.

33. For controllers with reset or rate (41968 and
4196C Series), first, disconnect the supply pressure.
Then, adjust the RATE adjustment knob to the OFF
position (4196C).

Controller output pressure must be 0 psig. Adjust the
reset to .01 minutes per repeat and wait 30 seconds
then adjust the RESET knob to the cLosED position
(41968) or to the OFF position (at96C).

34. Connect the supply pressure. Provide an accurate
means of measuring output pressure.

35. Perform the process poínter zero and span adjust-
ments described in the calibration procedure. lf the
controller has a remote set point (suffix letter M), per-
form the remote set po¡nt zero and span adiustmsnt
procedure.

Note

The following procedure (steps 36 through
43) matches the process po¡nter motion to
the set point indicator motion so they will
stay aligned everywhere on the scale.

36. Adjust the proportional band to 40 percent direct
or reverse action depending on the desired controller
action.

37. Adjust the set point to the minimum value on the
process scale.

È9



41964, B, C, and S Series
FISHER'

I
HOLE

H76r.

FLÂPPER

NOZZLE

Figure 6-7. Proportional Band Knob Sefting
TOP VIEW

Figure 6-8. Nozzle-Flapper Position¡ng

44. Remove the tape from the process pointer and'
reattach link number 1 to the same hole in the takeoff
assembly.

45. Please refer to steps 6 through 9 in the case and
cover replacement Procedure.

46. Please refer to the procedures for: Process point-
er zero and span adjustment, remote set point zero and
span adjustment (suffix letter M, only), and flapper
alignment.

Flapper Assembly And Flexure Pivot Assembly

Note

The following procedure requires that the
controller be removed from the case. Per'
form steps 1 through 5 of the procedure lor
case and cover replacement.

Key numbers refer to f¡gure 6-16.

1. Remove the two screws (key 6), and lift off the
proportional band cover (keY 36).

o niê^^ññô¡i linl¿ nrrmlror I frnrn lhc¡ cat naint haan6. VtgVV¡ rr rv

assembly (key 23). Please refer to figure 6-5 for link
location.

38. Note to which hole link number 1 is connected.
Disconnect link number 1 from the temperature element
takeoff assembly (see figure 3-1) and tapo the process
pointer to the minimum scale value and record the
controller output pressure. Output pressure reading can
be anywhere from 3 to 15 psig (0.2 to 1.0 bar) for a 3_to

15 psig (0.2 to 1.0 bar) output or 6 to 30 psig (0.4 to 2.0
bar) for a 6 to 30 psig (0.4 to 2.0 bar) output.

39. lf the output is not within the specified.range,
adjust the flapper leveling screw nearest the nozzle until
thé output is within the range specified. See figure 3-1

for the location of the flapper leveling screws.

40. Adjust the set po¡nt to the max¡mum value on the
process scale.

41. Move the process pointer until the controller out-
put equals the pressure recorded in step 38.

42. lf the process temperature indication (in step 41) is
greater than the maximum scale value by 2 percent,

loosen the shoe adiustment screws (key 30) and move
the set point beam shoe (key 29) slightly away from the
center of the flapper assembly (see figure 6-6). lf the
process temperature indication (in step 41) is less than
the maximum scalo value by more than 2 percent of
scale span, move the set point beam shoe (key 29)

slightly toward the center of the flapper assembly.

^t ^L-^..-L ¡â ..-Àil ---^- i^ l^^^ ¡h¡¡ ô¿+ó. ñgpgal liteps\), I'llruugll+¿ulltll lillvl lÐ lsÐÞ lrrqré
percent of the process scale span at maximum process
scale value.

t
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41964, B, C, and S Series

9 FIAPPER
ASSEMSLYSCREW NUMBER 2

w.ter FLEXURE PIVOT ASSEIIELY SCREWS

Figure 6-9. Leveling Screw Alígnment

FOUR SCREWS FLEXURE PIVOÎ

10. Disconnect link number4 from the beltows bracket
(key 31). Please refer to figure 6-5 for location of the l¡nk.

1 1. Remove the two screws (key 12) from the flexure
pivot assembly (key 9). See figure 6-9 for screw tocation.

12. Remove the flapper assembly and link number 4
as shown in figure 6-10.

13. Remove the four screws (key 10) shown in figura
6-10 that hold the flexure pivot assembly (key g) to the
frame.

14. Remove the flexure p¡vot assembly (key g). See
figure 6-10.

15. lnstallthe replacement flexure pivot assembly with
the four screws (key 10). Do not tighten the screws.

16. With the controller in the upright position, slide the
flexure pivot assembly down as far as possible, and
tighten the four screws (key 10).

17. Place the flapper assembly (key 11) onto the ftex-
ure pivot assembly (key 9) with link number 4 through
the square hole in the frame.

18. lnstall the two screws (key 12) through the ftapper
assembly (key 11) into the flexure pivot assembly (key
9). Do not tighten the screws.

19. Align flapper leveling screw number 2 (see figure
3-1 for screw location) with the centerline of the oblong
hole in the frame as shown in figure 6-9. Tighten the
screws (key 12).

Note

The following procedure (steps 20 through
22) adjusts link number 2 to ensure iliat it
will always be in tension to eliminate poss¡-
ble instability due to lost motion.

20. Note to which hole link number 1 is connected and
then disconnect link number 1 from the takeoff assem-
bly, and manually position the process po¡nter to 100
percent of the scale. Tape the pointer in this position.

21. Adjust the length of link number 2 by turning the
adjustment screw clockwise to increase the length or
counterclockwise to decrease the length, so that the pin
on the end of the link is approximately one-half of its
diameter short of aligning with the hole in tho flapper
assembly, as shown in figure 6-1 1.

22. Connect link number 2 to the flapper assembly.

23. Adjust the proportional band between DTRECT
and REVERSE. So this by aligning the tab on the propor-
tional band knob with the hole in the set po¡nt beam
assembly as shown in figure 6-7.

FLAPPER LEVELING

(KÊY

war9t'

INPUI FEEDBACK
BEAM ASSÊMBLY
AND LINK 4

\-

3. Remove the set po¡nt beam bias spring (key 2B),
refer to figure 6-6 for the spring location.

4. Remove the screw and washer (keys 1g and 20) that
hold the adjustable set point pivot assembty (key 17) to
the frame. Please refer to figure 6-15.

5. Remove the acljustable set point pivot assembly
(key 17).

6. Disconnect the nut that holds the relay nozzle tub-
ing assembly (key 18) into the frame manifold (key 13S).
Please refer to figura 6-6 for location of the relay nozzle
tubing assembly.

Figure 6-10. Exploded Vlew of Flexure pivot Assembty

7. While holding the proportional band knob, remove
the screw and washer (keys 19 and 201that hold the
relay nozzle tubing assembty (key l8) to the frame.

8. Remove the proportionalband knob, nozzle assem-
bly, and set point beam assembly from the controller.

9. Disconnect link number 2lromthe flapper assembly
(key 11). Please refer to figure 6-5 for location of tink.

I
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4196A, B, C, and S Series

CINCH
SCREW c

{

Flgure 6-11. Link Number 2 Adiustment

24. Position the proportional band knob, nozzle as-
sembly, and set point beam assembly on the frame, and
install the relay nozzle tubing assembly (key 18) nut
loosely ¡nto the frame manifold (key 135).

25. Loosely install the washer (key 20) and screw (key
19) into the relay nozzle tubing assembly (key 18) as
shown in figure 6-15.

26. Center the nozzle on the flapper as shown in figure
6-8, while squeezing the set point beam assembly firmly
against the relay nozzle tubing assembly. With the noz-
zle centered on the flapper, tighten the screw (key 19).

27. Ensure that the nozzle is still aligned with the
center of the flapper.

28. lnstall the pivot of the adjustable set point p¡vot
assembly (key 17) in the hole in the set point beam (key
231.

29. lnstall the washer (key 20) on the screw (key 19).

30. lnstall the screw (key 19) through the frame (key 3)
into the adjustable set po¡nt pivot assembly (key 17). Do
not tighten.

31. Squeeze the adjustable set point pivot firmly
against thê set point beam and tighten the screw (key
19). Ensure that the nozzle ¡s still centered on the
flapper.

32. Turn the proportional band to 5 percent direct
action. Loosen the locking nut on the adjustable set
point p¡vot assembly. W¡th the controller upright, back
the set screw out slightly so that the set point beam
assembly will fall under its own weight when pivoted
upward and released, with a minimum of sideplay be-
tween the p¡vots. Retighten the lock¡ng nut.

33. Tighten the relay nozzle tubing nut (key 18). Re-
connect supply pressure and, with the nozzle capped
for maximum output pressure, check for leaks. Discon'
nect the supply pressure.

34. lnstallthe set point beam bias spring (key 28) into
the frame (key 3) bore and onto the spring seat of the set
point beam assembly (key 23). See figure 6-5. ;

35. Attach link number 3 to the set point beam assem'
bly. See figure 6-5 for the location of link number 3.

Note

The following procedure (steps 36 through
41) adjusts link number 4 so it will always
be in compression to eliminate possible
¡nstab¡l¡ty due to lost motion.

36. For controllers with reset or rate (41968 and
4196C Series), first disconnect the supply pressure and
adjust the RATE to OFF. Controller output must be 0
psig. Adjust the RESET knob to .01 minutes per repeat
and wait 30 seconds. Then, adjust the RESET knob to
CLOSED (41968) or OFF (4196C).

37. Reconnect proper supply pressure to the control'
ler, and provide an accurate means of measuring the
controller output.

38. Adjust the proportional band to 5 percent reverse-
action, and adjust the set po¡nt to the maximum value on
the process scale.

39. With link number 1 st¡ll d¡sconnected, tape tho
process pointer at the minimum process scale value.

I
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RESET

FOUR SCREWS (KEY 6)

Figure 6-12. Cutaway Vlew of Bellows Assembly

PROPORTIONAL
BELLOWS

BELLOWS
BRACKET

LINX 4

warß.

The minimum process scale value is the last mark on the
left side of the scale. The output pressure must be within
two psi of the supply pressure. lf not, adjust flapper
leveling screw number 1 until the output is within 2 psi of
supply pressurs.

40. Loosen the two adjusting screws on link number 4,
and connect the link to the bellows bracket assembly,
allowing the link to find its free length.

41. Tighten the two adjusting screws.

42. With the controller in the upright position, raise link
number 4 out of the hole in the bellows bracket (key 31)
and ensure that it drops back into the hole under its own
weight. lf ít does not drop back, repeat steps 40 and 41.

43. Perform steps 35 through 44 in the procedure to
replace the proportional band knob, nozzle assembly,
and set point beam assembly.

44. Please refer to steps 6 through 9 in the case and
cover replacement procedure.

45. Please refer to the process pointer zero and span
adjustment procedure, the remote set point zero and
span procedure (suffix letter M, only), and the flapper
alignment procedure.

Proportional or Reset Bellows

Note

The lollowing procedure requires that the
controller be removed from the case. Per-
form steps I through 5 of the case and
cover replacement procedure. Both beþ
lows need not be removed if only one re-
quires replacement.

1. Remove the two screws (key 6), and litt off ths
proportional band indicator cover (key 36).

2. Disconnect l¡nk number 4 (key 65) from the bellows
bracket (key 31). See figure 6-5 for location of link
number 4.

3. Please refer to figure 6-12 to locate the bellows
assembly screws (key 31). Remove two screws (key 31)
and washers (key 362) from the bellows assemblies.

4. Remove the four screws (key 6) from the bellows
beam (key 49), and remove the bellows bracket (key 31).

5. Determine which bellows are to be replaced. Re-
move the proportional tubing assembly (key 40) from the
proportional bellows and/or remove the reset tubing
assembly (key 43) from the reset bellows.

I
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41964, B, C, and S Series
FlsllER"

6. Remove the four screws (key 71) from the bellows
beam and remove the bellows beam from the frame
(key 3).

CAUTION

lÂlhen removing and replacing the propor-
tional or reset bellows, keep in mind that
the bellows has lelt-hand threads. Over-
tightening could damage the threads or beþ
lowr assembly.

7. Unscrew the bellows (key 48). lf the bellows assem-
bly cannot ba removed by hand, thread a machine screw
(key 35) into the bellows unt¡l tight, then apply a clock-
wise torque to the machine screw to loosen the bellows
assembly.

8. Before installing the replacement bellows, coat the
threads with a suitable lubricant (key 310). Screw in the
replacement bêllows until it is finger tight against the
frame (key 3).

9. Reinstall the bellows beam (key 49) and tighten the
four screws (key 71).

10. lnstall - but do not tighten - the two screws (key
35) and washer (key 362) through the bellows bracket
(key 31) into the bellows. The washer must be under the
screw that is threaded ¡nto the reset bellows (see figure
6-12 for the location of the reset bellows).

11. Compress the bellows and install - but do not
tighten - the four screws (key 6) through the bellows
bracket (key 31) into bellows beam (key 49). Ensure that
the bellows bracket is aligned such that it does not rub
on the frame (key 3) at any point. Tighten the screws
(keys 6 and 35).

12. Replace the proportional and/or reset tubing as-
sembly on the bellows base (key 48).

13. Adjust the RESET valve to 0.01 minutes/repeat
(41968 and C). Adjust the RATE valve to OFF (4196C).

14. Connect ths correct supply pressure and, with the
nozzle capped for maximum output pressure, check for
leaks. Disconnect the supply pressure.

15. Replace link number 4 (key 65) on the bellows
bracket. Ensure that the link does not contact the frame
(key 3). lf it does, loosen the four screws (key 6) which
attaches the bellows bracket (key 31) and repos¡tion the
bracket to provide clearance. lf repositioning is neces-
sary, make sure that the bellows bracket also does not
touch the frame.

16. Please refer to steps 4 through 10 in ths procedure
for replacing link number 4.

1 7. lf the controller is proportional only (41964 Series),-
go the step 29. lf the controller has reset (41968 Serles)
or rate (4196C Series) continus with the following Note
and steps 18 through 28.

Note

The following procedure (steps 17 through
27) adjusts the reset gain ol lhe controller
to minimize steady-state offset.

18. Adjust the proportional band to 100 percent direct-
action.

19, Adjust the set point to 50 percent of process scale
range.

20. Adjustthe RESETvalve (41968 and 4196C Series)
to 0.01 minute per repeat and the RATE valve (4196C
Series to oFF.

21. Remove ths tape from the process pointer and
move it to the right until the output pressure stabilizes at
3 psig (0.2 bar) for a 3 to 15 psig (0.2 to 1.0 bar) output or
6 psig (0.4 bar)for a 6 to 30 psig (0.4 to 2.0 bar) output.
Record the process po¡nter (temperature) reading.

Note

When the RESET valve is at 0.01, the con-
troller is very sensitive to any pfocess
po¡nter movement. Only small changes to
the process po¡nter may be necessafy.

22. Move the process pointer very slowly'until th€
output pressure stab¡lizes at 15 psig (1.0 bar) for a 3 to
15 psig (0.2 to 1.0 bar) output or 30 psig (2.0 bar) for a 6
to 30 psig (.04 to 2.0 bar) output. Record the process
pointer (temperature) reading.

23. lf the difference between the recorded process
pointer (temperature) reading in step 21 and the process
pointer (temperature) reading ¡n step 22 is larger that 't

percent of the process scale span, proceed with step
24. lf the difference is less than 1 percent, go to step 29.

24. Loosen the proportional bellows screw (key 35).

25. Adjust the gain screw (key 3a) one-half turn in, if
the reading recorded in step 22 is greater than in step
2'1. Adjust the gain screw (key 34) one-half turn out if the
reading in step 22 is less than in step 21.

26. Tighten the proportional bellows screw (key 35).

6

¡.

{

27. Repeat stops 21 through 25 untilthe d¡fference
less than 1 percent of the process scale range.
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41964, B, C, and S Series

,'-ç 28. lf 1 percent of process scale span cannot be
achieved by adjusting the gain screw (key 34), loosen
the screw (key 35) attaching the reset bellows and slide
to the left if the reading in step 22 is greater than in step
21, or to the right if the reading in step 22 is less than in
step 21. Repeat steps 21 through 27.

29. To install the frame (key 3) into the case, refer to
steps 6 through I in the case and cover replacement
procedure.

30. Please refer to the procedures for process pointer
zero and span adjustment, rsmote set point zero and
span (suffix letter M, only), and flapper alignment.

Reset Restriclion Value (41968 Series)

Note

The following procedure requires that the
controller be removed from the case. Per-
form steps 1 through 5 of the case and
cover replacement procedure.

1. Please refer to the 41968 Series portion of figure
6-16 for key number locations.

2. Remove the reset valve tubing assembly (key 421
from the RESET valve.

3. Remove the reset tubing assembly (key 43) from the
RESET valve.

4. Remove the relief tubing assembly (key 44) from the
RESET valve (suffix letter F, only).

5. Remove the screw (key 162) and lockwasher (key
363) that fastens the reset restriction valve to the frame
(key 3).

6. lnstall the replacement reset restriction valve, and
secure it with the screw and lockwasher removed in
step 5.

7. lnstall the reset valve tubing assembly (key 42), the
reset tubing assembly (key 43), the relief tubing assem-
bly (key 44, only with suffix letter F), and t¡ghten.

8. Set the RESET valve to 0.01 minute per repeat.

9. Apply the proper supply pressure to the controller,
cap the nozzle to drive the controller output to supply
pressure, and check all tubing connections for leaks.

10. To install the frame (key 3) into the case, refer to
steps ô through 9 in the case and cover replacement
procedure.

11. Perform the process poínter zero and span adjust-
ment, remote set point zero and span adjustment (suffix
letter M, only), and flapper alignment procedures.

Rate/Reset Valve Assembly (4196C Series)

Note

Read this ent¡re procedure belore removing
any parts.

The following procedures require removing
the controller from the case. Perform steps
1 through 5 of the case and cover replace-
ment procedures.

1. Please refer to tho 4196C port¡on of figure 6-16 for
key number locations.

2. Loosen the two screws (key 71) on the side of the
rate/r€set assembly.

3. Remove the nut holding the proportional tubing
assembly (key 40) into the valve assembly.

4. Remove the nut holding the reset tubing assembly
(key 43) into the valve assembly.

5. Loosen the valve assembly mounting screw (key
162) from the back of the frame (key 3).

6. Remove the two screws (key 721from the side of
the valve assembly. Retain the gasket (key 5).

7. Wh.ile holding the rate/reset valve assembly, re-
move the mounting screw (key 162) and lockwasher
(key 363) from the frame.

8. Remove the rate/reset valve assembly from the
frame.

9. lnspect, repair or obtain a replacement rate/reset
valve assembly. lnspect or replace tho gasket (key 5).

10. To install the rate/reset valvs assemb¡y, ¡nsert the
assembly into its position on the frame (key 3).

11. lnsert and start the valve assembly mounting
screw (key 162) and lockwasher (key 363) into the valve
assembly.

12. lnsert ths gasket (key 5) and hold it in place while
inserting the two screws (key 71) that hold the tubing
assembly (key 137) to the valve assembly. Finger-tight-
en the screws.

13. Tighten the mount¡ng scrow (key 162).

I
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14. Tighten the tvúo screws (key 71) ¡nto the valvo
assembly.

15. lnsert the reset tubing assembly (key 43) into the
valve assernbly and t¡ghten the nut.

16. lnsert the proportional tubing assembly (key 40)
into the valve assembly and tighten the nut.

17. Please refer to steps 6 through 9 in the case and
cover replacement procedure.

18. Perform process pointer zero and span adjust-
ment, remote set point zero and span (suffix letter M,
only) adjustment, and flapper alignment procedures.

Differential Relief Valve Assembly (sullix
leller F)

1. Please refer to the 41968 or 4196C Series (suffix
letter F) portion of figure 6-16 for key number locations.

2. Loosen the two screws in the differential relief valve
(key 55) and remove the relief valve.

3. lnspect the O-rings on the replacement differential
relief valve. Sparingly apply a suitable lubricant (key 318)
to the O-rings.

4. lnstall the replacement relief valve into the control-
ler frame, keeping in mind that:

o When the arrow points up, the valve relieves with
decreasing output pressure.

o When the arrow points down, the valve relieves with
increasing output pressure.

5. Tighten the two screws that hold the relief valve to
the frame.

6. Differential relief pressure is factory-set at 5 psi(0.3
bar). Maximum pressure is 7 psi (0.5 bar); minimum
pressure is 2 psi (0.1 bar). lf a different differential relief
pressure is desired, please refer to the anti-reSet wind-
up valve calibration procedures.

Relief Valve Tubing Assembly (sullix letter F)

Note

The following procedure requires that tho
controller be removed from the case. Per-
lorm steps 1 through 5 of the case and
cover replacement procedure.

1. Please refer to the 4t968 or 4196C Series, suffix
letter F portion of figure 6-16 for tub¡ng connections.

2. Loosen the nuts at both ends of the relief
tubing (key 44), and rsmove the tubing.

3. lnstall the replacement relief valve tubing , and
tighten the tubing nuts at both ends.

4. Apply the proper supply pressure to the controller.

5. W¡th the controller developing full output pressure,
check for leaks.

6. To install the frame (key 3) into the case, refer to
steps 7 through 12 in the case and cover replacement
procedure.

7. Perform the process zero and span ad¡ustment
procedure and the flapper alignment procedure.

Temperalure Element

1. Note to which hole link number 1 (key 128) is
connected and disconnect link number 1 from the tem-
perature element takeotf assembly.

2. Remove the three screws (key 127) from the tem-
perature element assembly.

3. Remove the two screws (key 129) at the bottom of
the controller case. {
4. Lift off the temperature element assembly and with-

draw the capillary tube and temperature bulb through
the opening in the bottom of the case.

5. Thread the bulb and capillary tube of the replace-
ment assembly into the opening and out through the
bottom of the case.

6. With the assembly in position, replace and t¡ghten
the three screws (key 1271.

7. Tighten the screws (key 129) at the bottom of the
controllsr case.

8. Connect link number 1 (key 128) to ths temperature
element takeoff assembly.

9. Perform the process zero and span adjustmsnt,
travel stop, and flapper alignment procedures.

Links

Section Descrlptlon

This section describes ths separat€ replacement of four
links in the controllsr. Figure 3-1 shows ths location / -
link number 1. Figure 6-5 shows ths loeat¡on sf links 2, '

and 4.

valve, 
ìG
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T To clarify the location of each link, the links are num-
bered as follows:

o Link number 1 connects the temperature element
takeoff assembly and the process pointer;

o Link number 2 connects the process pointer and the
flapper assembly (key 11);

o Link number 3 connects the set point ad¡ustment
and the set po¡nt beam assembly (key 23);

o Link number 4 (key 65) connects the flapper assem-
bly and thê bellows bracket assembly (key 3f ).

Link Number I
1. Note the hole posit¡on of link number 1 in the

temperature element takeoff assembly and the process
pointer assembly. Disconnect the link from the tempera-
ture element takeoff assembly (see figure 3-1) and from
the process pointer assembly. Remove the link. Adjust
the length of the replacement link to the same length as
the link being replaced.

2. Attach the replacement link to the process pointer
assembly and takeoff assembly.

3. Remove the two screws (key 6) and tift off the
proportíonal band indicator cover (key 36).

4. Move set point adjustment to 100 percent of the
scale range, and set the proportional band between
DIRECT and REVERSE.

5. The process pointer should be lined up w¡th the
pointer subassembly (as shown in figure 6-13). lf not,
release the zero lock and adjust the fine zero adjust-
ment to align the process pointer and -pointer
subassembly.

6. Place the temperature bulb in the 50 percent bath.
The process pointer should be atthe 50 percent position
on the scale. lf not, loosen the screws in the link, move
the pointer to 50 percent of process scale, and tighten
the screws.

7. Please refer to the maintenance calibration proce-
dure and to the flapper alignment procedure.

Link Number 2

1. Remove the two screws (key 6), and lift off the
proportional band indicator cover (key 36).

2. Disconnect link number 2 from the process pointer
assembly and from the flapper assembly (key 11).

3. lnstall the replacement link with the screw head
nearest the process pointer as shown in figure 6-5.
Connect the link to the process pointer assembly only.

4. The process pointer should be lined up with the
pointer subassembly as shown in figure 6-13. !f the
pointer is not properly aligned, loosen the zero adjust-
ment locking screew and adjust the process pointer
zero adjustment to align the pointer with the process
po¡nter subassembly.

5. Move the set point adjustment to 0 percent on the
scale. Set the proportional band to 5 percent reverse
act¡ng.

6. Note the hole position of link number l, disconnect
link number 1 from the temperature element takeoff
assembly, and manually position the process pointer to
100 percent of the scale. Tape the pointer in place.

Note

The nozzle should not be touchlng the flap-
per. lf it is, adiust the flapper leveling screw
number 1 until clearance is obtained.

7. Adjust the length of link number 2 (by turning the
adjusting screw clockwise to increase length, counter-
clockwise to decrease length) so that the pin on the end
of the link is approximately one-half of its diameter short
of aligning with the hole in the flapper assembly as
shown in figure 6-11 . The adjustment provides the prop-
er tension on the link.

8. Connect the link to the flapper assembly.

9. Remove the tape and connect link number 1 to the
same hole in the temperature element takeoff assembly.

10. Perform the calibration procedure.

Link Number 3

1. Remove the two screws (key 6), and lift off the
proport¡onal band indicator cover (key 36).

2. Disconnect link number 3 from the set point adjust-
ment assembly and the set point beam assembly (key
23').

3. Adjust the replacement l¡nk to the same length as
the current link.

4. lnstall the replacement link with the screw head
toward set point beam assembly as shown in figure 6-5.

5. Check that set point beam bias spring (key 28) is
correctly located in frame bore and spring ssat on thê
set point beam assembly as shown in figure 6-6.

6. Move the set point indicator to 50 percent of scale
range.

{ì
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M' ZERO AOJUSTMENI
LOCKING SCRÊW

FINÊ ZENO
AOJUSTMENTMrsÀLtot¡ED

Figure 6-13. Process Pointer Alignment

7. Disconnect link number 1 from the temperature Link Number 4 /

element takeoff assembly and tape the process pointer 1. Remove the screws (key 36), and lift off the proporl
at 50 percent of scale range. tional band indicator couerifeú gO).

8. Adjust the proportional band to 5 percent d¡rect
action. Turn flapper leveling screw number 3 until the
nozzle just touches the flaPper.

9. Adjust the proportional band to 5 percent reverse
act¡on. Turn flapper leveling screw number 1 until the
nozzle just touches the flapper.

10. Flapper leveling screws 1 and 3 should protrude
the same distance from the clinch nuts (see figure 6-11).

a. lf screw number 1 protrudes further than screw
number 3, turn the adjusting screw in link number 3
counterclockwise.

b. lf screw number 3 protrudes further than screw 1,
turn the adjusting screw in link number 3 clockwise. See
figure 6-14 for adjustment.

11. Repeat steps I through 10 until screws 1 ancl 3
protrude an equal distance from ths clinch nuts with the
flapper lust touching the nozzle.

12. Remove the tape and reconnect link number 1 to
the same hole in the takeoff assembly.

13. Perform the calibration procedure.

wTtr'

rrt 6

2. Disconnect link number 4 from bellows bracket
assembly (key 31) and the flapper assembly (key 11).
Figure 6-5 shows the location of link number 4.

3. Connect the replacement l¡nk to the flapper assem-
bly so that the two adjusting screws on ths link are
nearest to the feedback bellows bracket (key 31) and so
that the screw heads are facing the bottom of the
controller as shown in figure 6-15.

4. For controllers with reset (41968) orrate/resst
(4196C), first disconnect the supply pressure and then
adjust the rate (4196C, only) to OFF. The controller
output pressure must be 0 psig. Adjust the reset to .01

min/repeat and wait 30 seconds. Then, turn the RESET
adjustment to the CLOSED position (41968) or OFF
position (4196C).

5. Adjust the proport¡onal band to 5 percent reverse
action, and move the set point adjustment to 100 per-
cent of the scale range.

6. Apply the correct suppty pressure to the controller.
The output of the controller should be within 2 psig of
the supply pressure. lf not, adiust the flapper levelir
scrêw number 1 until the output is within 2 psig of th.
supply pressure.

e
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(3 LINK 3 AOJUSIAOLE SET POIT{T
PIVOT ASSEMALY

SCREW AND WASHEF
(KEYS i9 ANo 20)@

SCREW ANO WASHEB
(KEYS 19 AND 20)o

SCREW HEAOS
?00

''iìc

war92.

Figure 6-14. Link Number 3 Adjustmønt

7. Loosen the two ad¡usting scrêws on the link. Con-
nect the free end of the link to the bellows bracket
assembly, and allow the link to f¡nd its free length.

8. Tighten the two adjust¡ng screws on the link.

L W¡th the controller in the upright position, raise link
number 4 out of the hole in the ballows bracket (key 31)
and ensure that it drops back into the hole under its own
weight. lf it does not drop back, repeat steps 7 and 8.

10. Please refer to the maintenance calibration port¡on
of thís sect¡on and to the flapper alignment procedure.

Process Pointer Zero and Span
Adjustment

Note

For routine zero and span calibrat¡or;
please refer to the appropriate procedures.
Use the lollowing maintenance zero and
span procedure only il difficulty is encoun-
tered with the routine procedure or if non-
linearity occurs.

Any adjustment ol the process pointer span
ad¡ustment screw will require read¡ustment
of the process pointer zero ad¡ustment
screw. When checking the zero and span
adjustments, ensure that the temperature
element take-off assembly does not con-
tact the travel stops.

1. Please refer to figure 3-1 for location of adjust-
ments. Please refer to figure 6-16 for the locations of
various key numbers.

2. Remove the two screws (key 6) and litt off the
proportional band indicator cover (key 36).

NOTES;

iD
Þ

SCREW INSERTEO INTO THE SET POIÑÎ ASSEMBLY.

SCREW INSERTED INTO TXE RELAY ÎI¡OZZLE TUBING ASS€MBLY.

wai9t

)

Figure 6-15. Position ol Link Number 4 Ad¡ustment Screw

3. Adjust the reset valve (41968 and 4196C Series,
only) to 0.1 minutes/repeat.

4. Adjust the rate valve (4196C Series, only) to OFF.

5. Set the proportional band adjustment to bstwe€n
DIRECT and REVERSE.

Note

Temperature baths are required for the foþ
lowing steps. Please refer to the approprÞ
ate section of this manual lor more
information on temperature baths.

6. lmmerse the temperature bulb in the 50 percent
bath. Allow a minimum of 5 minutes for the controller to
stabilize.

7. The takeoff assembly should be vertical. lf not,
loosen the temperature element ad¡usting screw and
reposition the assembly so it is vertical. Tighten the
adjusting screw.

8. The process po¡nter should be aligned with the
pointer subassembly as shown in figure 6-13. lf not,
loosen the zero locking screw and acljust the fine zsro
adjustment to align the process pointer and pointer
subassembly.

9. The process pointer should ¡ndicat€ 50 percent of
the process scale. lf not, loosen the screws in link
number 1 and adjust the pointar to 50 percent, t 3
percent, of scale span. Tighten the two screws.

ôr9
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10. The controller output pressure should be one of
the following values.

o Forthe4196ASeries: 9 t 1 psig (0.6 È0.1 bar)for
a 3 to 15 psi (0.2 to 1 bar) output or 18 +2 psig (1.2
* 0.1bar) for a 6 to 30 (0.4 to 2 bar) output.

o For the 41968 and 4196G Series: 0 psig (0.0 bar).

11. lmmerse the temperature bulb in the 0 percent
bath. Allow a minimum of 5 minutes for the controller to
stabilize.

12. Check for 0.03 to 0.04 inch (0.80 to 1.0 mm)
clearance between the temperature element takeoff as-
sembly and the travel stop located farthest from the
process pointer. See figure 3-1. lf the clearance is
incorrect, loosen the travel stop locking nut and read-
just. Retighten the locking nut.

13. Adjust the process pointer to the lowest limit of the
¡nput scale by loosening the zero adjustment locking
screw and turning the zero adjustment screw.

14. Place the temperature bulb in the 100 percent
bath; Allow a minimum of 5 minutes for the controller to
stabilize.

15. Check for 0.03 to 0.04 inch (0.80 to 1.0 mm)
clearance between the temperature element takeoff as-
sembly and the right-hand travel stop. See figure 3-1. lf
the clearance is incorrect, loosen the travel stop locking
nut and readjust. Retighten the locking nut.

16. Note wheth€r the process pointer indication is
above or below the upper limit of the process scale.

17. Adjust the span screw as follows: Clockwise to
increase the span for a low indication; counterclockwise
to decrease span for a high indication. Adjust the span
screw to correct one-half the error.

18. Repeat steps 11 through 17 until the error is
eliminated.

19. lmmerse the temperature bulb in the 50 percent
bath. Allow a minimum of 5 minutes for the controller to
stabilize.

20. lf the process pointer indicates the 50 percent
mark, t 1 percent, of process scale span, tighten the
zero ad¡ustment locking screw and proceed to the ap-
propriate flapper alignment procedure. lf the error is
greater the + 1 percent but less than + 2 percent,
corrsct for half of the error with the zero adjustment
screw.

21. lmmerse the temperature bulb in the 0 percênt
bath. Allow a minimum of 5 minutes for the controller to
stabilize.

22. The process po¡nter should ¡ndicate a 0 scale
reading t 1 peroent of soale span.

23. lmmerse the temperature bulb in tho 100 percent
bath. Allow a minimum of 5 minutes for the controller to
stabilize.

24. The process po¡ntsr should indicate a full scale
reading within * 1 percent of process scale range.

25. lf error is greater than +'l percent, repeat steps
11 through 24.

26. Perform the appropriate flapper alignment
procedure.

Remote Set Point (suffix letter M)

Replacing the Remote Sel Poinl Assembly

Note

Remove lhe supply pressure gauge before
attempting to remove the remole set point
assembly.

1. Decrease the remots set point pressure to 0 psig/'

2. Remove the supply pressurs gauge.

3. Disconnect the union (key 93) from the pedestal
assembly (key 105).

4. Disconnect link B (key 126) from the conñecting
hole on the set point indicator assembly.

5. Remove the three mounting screws (keys 120 and
140) that attach the remote set point assembly to the
process/set point indicator assembly.

CAUTION

ln the lollowing step, do not lift out the
capsular element assembly by holding the
capsule or the linkages. These pans are
easily damaged.

6. L¡tt out the capsular element assembly by holding
the plate (key 111), travel stop (key 83), or pedsstal
assembly (key 105).

7. Align the replacement assembly with ths mount¡ng
screw holes. Replace the mount¡ng screws.

8. Reconnect the remote set point pressure conneq' a
t¡on union (key 93). Apply full remote set po¡nt pressuré tÉ
and check for leaks.

¡
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I 9. Connect link B (key 126) to the connecting hole on
the set point indicator assemblY.

10. Replace the supply pressure gauge.

11. Please refer to the remote sêt po¡nt maintenance
calibration procedures ¡n this section. Also, perform the
appropriate controller calibration procedures.

Replacing Remole Set Poinl Parts

Noto

Alter part replacement, perform the ma¡nte-
nance calibration Procedures.

Figure 3-2 shows the location of the parts. Key numbers
refer to figure 6-17.

Pivot Assembly A (KeY 114)

1. Decrease the remote set point pr€ssure to 0 psig'

2. Remove the two screws (key 103) and the tie bar
(key 106).

3. Note where the link is connected. Disconnect link A
(key 116) from the lever arm on the pivot assembly.

4. Disconnect the drive flexure (key 79) from the ad-
justment arm of the p¡vot assembly. Be careful not to
bend or kink the drive flexure.

5. Remove the screw (key 1221, the washer (key 123)

and the nut (key 124) that attach the guide flexure (key
119) to the top of the p¡vot assembly.

6. Remove the pivot screw and spring washer (keys

109 and 1 12) and the mounting screw (key 102) attach'
ing the p¡vot assembly to tho mounting plate (key 111).

Lift out the Pivot assemblY.

7. Loosen the adjustment screw (key 118) on the
adjustment arm of the replacement pivot assembly and

sei the arm to the same length as the arm on the pivot

assembly being replaced. Tighten the screw.

8. To replace the pivot assembly, first put the spring
washer (key 112) on the pivot screw (key 109). Then,
ínstallthe screw through the replacement pivot assem-
bly ¡nto the mounting plate and tighten. lnstal¡ the
mounting screw (key 102) and tighten.

9. Connect tho guide flexure (key 1 19) to the top of the=l replacement pivo-t assembly wittrthe screw (key 122),
J the washer (key 1271, and the nut (key 124) as it was' 

before. The guide flexure should b€ straight and hori-

zontal as shown in figure 3-2.11not, loosen the screws
(key 122) and retighten to eliminate bowing' Loosen the

ðcrâws (key 139) and raise or lower the pedestal assem-
bly (key I Õs) to get the link horizontal. Retighten the

sirews (key 139) and ensure the capsular element as-
sembly extension (key 13a) is centered in the upper
travel stop (key 83) hole.

10. lncrease the remote set point pressure to 50 per-
cent, t 1 percent, of set Point range.

11. Connect the drive flexure (key 79) to the arm on the
new pivot assembly, making sure it stays straight and
vertical. Adjust the length of the pivot arm if necessary
until the flexure is vertical. Before tightening down the
drive flexure (key 79), set the pivot A shaft in the middle
of the shaft's end play. Tighten down the drive flexure to
hold the pivot shaft in that position. Do not kink or twist
the flexure when tightening the screws.

12. Decrease the remote set point pressure to 0 ps¡g.

13. Connect the end of link A (key 116) to the pivot
lever arm in the same position it was in before-

4196A, B, C, and S Series

14. Replace the t¡e bar (keY 106).

15. Please refer to the remote set point maintenance
calibration procedure in this section.

Pivot AssemblY B (KeY 115)

1. Please refer to figure 6-17 for the key numbered
assembly.

2. Decrease remote set point to 0 psig.

3. Note the holes where links A and B are connected.
Disconnect links A and B (keys 116 and 126) from the
arms of p¡vot assemblY B (keY 115).

4. Remove the two screws (key 102) attaching the
pivot assembly to the mounting plate (key 111). Remove
the pivot assemblY.

5. Loosen the linearity adiustment scrsw on the re-
placement pivot assembly, and set it ¡n the same posi-
i¡on as the adiustment on the original pivot assembly.
Tighten the screw.

6. Set the replacement pivot assembly on the mount-
ing plate, and attach it with the h,vo machine screws.

7. Attach links A and B (keys 116 and 126) to tha same
holes in the arms of ths new pivot assembly.

8. Please refer to the remote set point maintenance
calibration procedure in this section.
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Drive Flexure

1. Disconnect the flexure (key 79) trom the drive
bracket (key 121) and from the adjustment arm of pivot
assembly A (key 114). Remove the screws and the
washers (keys 12 and 13). Then, remove the flêxure.

2. Set the remote set point pressure at 50 percent,
t 1 percent, of set point range.

3. Connect the new flexure making sure ¡t stays
straight and vertical. Adiust the length of the pivot arm if
necessary until the flexure is straight. Before tightening
down the drive flexure, setthe pivot A shaft in the middle
of the shaft's end play. Tighten down the drive flexure to
hold the pivot shaft in that position. Do not kink or twist
the flexure when tightening the screws.

4. Decrease the remote set point pressure to 0 psig.

5. Please refer to the maintenance calibration proce-
dure in this section.

Remote Set Po¡nt Tubing Assembly

1. Decrease the remote set point pressure to 0 psig.

2. Using two, open-end wrenches, disconnect the
union (key 93) from the pedestal assembly (key 105).
Then, disconnect the tubing assembly (key 104) from the
pressure block (key 57) at the top of the case.

3. Remove the tubing assembly (key 104).

4. Install the replacement tubing assembly and recon-
nect the two pressure connections.

5. Apply full remote set point pressure, and check for
leaks.

Link A

This procedure describes the replacement of the link
designated A (key 116) in the remote set point assembly
Figure 3-2 shows the location of the link.

1. Note the holes where link A is connected. Discon-
nect both ends of the link (key 116) from the lever arms
on the A and B pivot assemblies.

2. Loosen the screw in the replacement link, and ad-
just the length to match the link being replaced. Tighten
the screw. Please refer to figure 6-17 for correct orienta-
tion of the link.

3. Attach the replacement link to the same holes in the
two lever arms in the sams position as the original link.

Please refer to the remote set point maintenance cali-
bration procedure in this section.

Link B

This procêdurê dêscribes thê replacêmênt of the link
designated B (key 126) ¡n the remote set point assembly.
Figure 3-2 shows the location of the link.

1. Note the hole where link B is connected. Disconnêct
both ends of link B (key 126) from the pivot arm and from
the process/set point indicator assembly.

2. Loosen the screw in the replacement link, and ad-
¡ust the length to match the link being replaced. Tighten
the screw.

3. Attach both ends of the replacement link. Please
refer to figure ô-17 for correct orientation of the link.

4. Please refer to the remote set point maintenance
calibration adjustment procedure in this section.

Remole Set Point Mainlenance Calibration

Note

For routine remote set point zero and span
adjustment, see the procedure ¡n the ap-
propriate sect¡on. Use the lollowing mainte-
nance calibration procedures only il
difficulty or non-linearity occurs or lf direct-
ed to do so following parts replacement
procedures.

Please refer to figure 3-2 for parts location. Key num-
bers refer to figure 6-17.

Precalibration Procedure

1. Remove the two screws (key 6) and lift otf propor-
tional band ind¡cator cover (key 3ô).

2. Set the proportional band adjustment between Dl-
RECT and REVERSE.

3. Remove the h^,o screws (key 103) and the tie bar
(key 106).

4. Apply 50 percent of the remote set point pressure
range.

5. The guide flexure (key 119) should be straight and
horizontal. lf it is not straight, loosen the screw (key 122)
on the end of the flexure that is attached to the top of
pivot A (key 114), and allow the flexure to stra¡ghten
itsell, Tighten screw on the flexure. lf it is not horizontal,
loosen two screws (key 139) and raise or lower the
pedestal assembly (key 105) unt¡l the guide flexure is
horizontal. Retighten screws (key 139) and ensure th¡
diaphragm assembly extension (key 134) is centered i
the upper travel stop (key 83) hole.

¡
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,

6. The drive flexure (key 79) should be straight. lt not,
proceed as follows:

a. Loosen the screw (key 118) on the adjustment
arm on pivot assembly A (key 114) and the screws (key
12) holding the drive flexure.

b. Set the length of the adjustment arm so that the
drive flexure is parallel to the centerline of the capsular
assembly.

c. Tighten the screw (key 118) on the ad¡ustment
arm.

d. Set the pivot A shaft ¡n the middle of the shaft's
end play.

e. Tighten the screws (key 12) that hold the drive
flexure in place.

Setting the Travel Stops

1. Loosen ths set screw (key 87) ¡n the lower travel
stop nut (key 86).

2. Upper range stop-Adjust the remote set pressure
lo 2-112 percent of span greater than the upper range
limit. Loosen the two screws (key 139 and key 140)
mounting the travel stop (key 83) to the mounting plate.
Slide the travel stop until it is just touching the end of the
capsule stack. Tighten the travelstop mounting screws
to lock it into that position.

3. Zero stop-Adjust remote set point pressure to 2-
112 percenl below the lower limit. Then, slide the travel
stop nut (key 86) along the diaphragm capsule exten-
síon (key 134) until it is just touching the travel stop (key
83). Tighten the set screw to lock the travel stop nut in
that position.

Aligning the Linkage

1. Adjust the remote set point pressure to 50 percent,
+ 1 percent, of remote set point range.

2. Set the ¡inearity adjustment screw in the center of
the slot of the lever arm of pivot clevis assembly B (key
115). See figure 3-2 for location of linearity adjustment.

3. Set the length of link A (key 1 16) so that the lever
arms of pivot assemblies A and B are parallel and link A
is perpenclicular to them.

4. Set the length of link B (key 126) so that the set point
indicator indicates 50 percent, t 3 percent, of process
scale range.

5. Replace the two screws (key 103) and the tie bar
(key 106).

Remote Set Point Zero and Span Adjustment

Note

For routine remote set po¡nt zero and span
adjustment, see the procedure in the ap-
propriate sect¡on. Use the following mainte-
nance calibration procedures only if
difficulty or non-linear¡ty occurs or if dlrect-
ed to do so following parts replacement
procedures.

1. Decrease remote set point pressure to the lower
range limit.

2. Loosen the screw on link A (key 116), and adiustthe
length so that the set point indicator po¡nts to the lower
limit of the process scale. Tighten the screw.

3. Make fine zero adiustments by loosening the zero
adjustment locking screw (key 102) and turning the zero
adjustment screw (key 108). Tighten the locking scrêw.
Please refer to figure 3-2 for location of the screws.

4. lncrease the remote set po¡nt pressure to the upper
range limit.

5. To increase the span, proceed as follows:

a. Turn the span adjustment screw clockwise.

b. To increase the span furtherthan the adlustment
will allow, move both ends of link A to the right. Please
refer to figure 3-2 for link locat¡on.

c. Make fine adjustments with the span ad¡ustment
screw.

6. To decrease the span, proceed as follows:

a. Turn the span adjustment screw counterclock-
wise.

b. To decrease the span further than the adiust-
ment will allow, move both ends of link A to the left.
Please refer to figure 3-2 for link location.

c. Make fine adjustments with the span adjustment
screw.

7. Repeat the adjustments until the upper and lower
indications are aligned with the 0 and 100 percent
markings on the process scale.

8. Adjust the remote set po¡nt pressure to 50 percent
of the remote s€t po¡nt range.

9. The remote set point indicator should be accurate
to within A 2 percent of the process scale span. lf the
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accuracy is outside t 2 percent of the process scale
span, proceed to the follow¡ng linearity adjustment
procedure.

10. Adjust the set point ¡nd¡cator to 50 percent t 1

percent of the process scale range by loosening the
zero adjustment locking screw. Then, turn tho zero
adjustment screw. After turning ths screw, tighten the
locking screw.

11. Adjust the remote set point pressure to the upper
and lower limits of the the remote set point range and
verify that the set point indicator is still within t 1

percent at the 0 percent process scale mark and at the
100 percent process scale mark.

12. Perform the appropriate flapper alignment proce-
dure and, if necessary, perform the process pointer zero
and span calibration procedure in the appropriate sec-
tion of this manual.

Remote Set Point Linearity Adjustment

Adjust the linearity by loosening and repositioning the
linearity adjustment screw in the curved slot on the lever
arm of pívot assembly B (key 115). Adjusting the linearity
affects the zero and span adjustment.

1. Adjust the remote set point pressure to 50 percent
of remote set point range. The set point indicator should
indicate 50 percent, t 1 percent, on the scale. lf not,
adjust the set point indicator to 50 percent by loosening
the zero adjustment locking screw and turning the ad-
justment screw.

2. Adjust the remote set po¡nt pressure to 0 percent
and note the indicator position relative to theþiocess
scale 0 percent marking.

3. Adjust the remote set point pressure to '100 percent
and note the indicator position relative to the process
scale 100 percent marking.

4. ]f the greatest misalignment is positive (the set point
indicator ¡s to the right of the process scale markings),
loosen the linearity screw and move it clockwise in the
slot. lf the misalignment is negative, move the linearity
screw counterclockwise in the slot.

5. lf misalignment is greater than 1 percent of process
scale span at both the 0 and 100 percent markings, with
one positive and the other negative, perform the zero
and span adjustment procedure to correct a span error.

6. Repeat steps 1 through 4 until lower, middle, and
upper indications are within + 1 percent of the process
scale markings.

Replacing the Auto/Manual Station
(suffix letter E)

Note

Each of the lollowing procedures requires
that the controller frame be removed from
the case. Refer to the case and cover re-
placement procedure.

Note

This procedure also permits replacement
of the switch manifold O-dngs (key 312),
the auto/manual tubing assembly (key 138),
and the lrame gaskets (keys 4 and 5).

Disassembly

1. Please refer to figure 6-16,6-18, and 6-19 for key
number location.

2. Loosen the screw (key 316) that holds the auto/
manual station (key 273) to the controller frame. 

í
3. Loosen the two screws (keys 314 and 315) that hold

the auto/manual station to the auto/manual tubing as-
sembly (key 138).

4. Remove the auto/manual station from the controller
frame (key 3).

5. Re.move the switch manifold O-rings (key 312).

6. Carefully loosen the nut on the relay nozzle tubing
assembly (key 18) where it connects to the auto/manual
tubing assembly (key 138). Loosen three screws (keys
34 and 131), and remove the tubing assembly and body
gaskets (keys 4 and 5).

7. lnspect the gaskets (keys 4 and 5) and O-rings (key
312) for wear. Replace if necessary.

Assembly

1. Install the gaskets and the tubing assembly to the
frame. Start, but do not t¡ghten, the three screws (keys
34 and 131) and the nut on the nozzle tubing assembly
(key 18).

2. lnstall the three O-rings (key 312), and secure the
auto/manual station to the controller frame with the
søew (key 316) and to the tubing assembly (key 138i
with two screws (keys 314 and 315). Do not tighten any

*1t-t

t
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('t CAUTION

ln the next step, take care to tighten the two
screws (keys 314 and 315) evenly. Uneven
tightening could damage the tubing
assembly.

3. Press the auto/manual station as far down on the
frame and toward the scale as possible. Carefully tight-
en the two screws (keys 314 and 315) so that the
auto/manual station contacts the three pads on the
tubing assembly.

4. Carefully tighten the remaining screws and nuts.

5. Plug the controller output connection and apply
correct supply pressure to the controller. With the auto/
manual station in the AUTO position, cap the controller
nozzle to drive the output toward supply pressure and
check for leaks. Change the auto/manual station to
MANUAL, adjust the controller output to within 2 psi of
supply pressure and again check for leaks.

6. To install the frame (key 3) ¡nto the case, refer to the
case,and cover replacement procedure.

7. Perform the appropriate calibration procedure.

Replacing the Auto/Manua¡ Switch Body Assem-
bly, lever 0-Ring, Switch Body O-Ring, and lhe
Tubing Assembly

Disassembly

1. Please refer to figure 4-19 for key number location

2. Remove the auto/manual station from the controller
frame as described in steps 1 through 4 of the replacing
the auto/manual station procedure.

3. Loosen the two screws (key 288), and remove the
switch lever cover plate (key 305).

The lever spring (key 302) is under preload.
The uncontrolled release of spring tens¡on
could cause personal injury or damage to
controller parts. Slowly release spring ten-
sion during dissassembly.

4. Using a 1/16-inch (1.6 mm) punch, push the groove
pin (key 303) out toward the surface of the switch lever
cover plate.

5. Remove the switch lever (key 304), lever spring (key
302), and lever spring seat (key 301).

6. Remove the tubing assembly (key 309).

The switch body springs (key 295) are un-
der preload. The uncontrolled release of
spring tens¡on could cause personal iniury
or damage to controller parts. Slowly re-
lease spring tension during dissassembly.

7. Loosen the two screws (key 290), and separate the
switch body assembly (key 291) from the loader assem-
bly (key 282).

8. Remove the O-r¡ngs (keys 292, 293, and 294),
switch body springs (key 295), and balls (key 296).

9. Loosen two screws (key 308), and remove the
closing plate (key 307) and the closing plate gasket (key
306).

10. Pullthe clip (key 300) from its engagementwith the
shatt of the lever assembly (key 297).

11 . Pull the lever assembly from the switch body as-
sembly (key 291) and rocker (key 299).

12. Remove the O-ring (key 298).

13. lnspect the O-ring and thê gaskets for damage or
wear, and replace if necessary.

Assembly

1. lnsert the lever assembly (key 297) into the switch
body assembly (key 291), and hold the rocker (key 299)
with the flats on the lever assembly shaft.

2. lnsert the clip (key 300) in the groove of the lever
assembly shaft to hold the lever assembly (key 297) in
the switch body assembly (key 291).

3. Position the closing plate gasket (key 306) and the
closing plate (key 307). Secure with two screws (key
308).

Note

After assembly in step 3, be sure the side ol
the clos¡ng plate marked OUT is visible.

4. Place the balls (key 296), switch body springs (key
295), and O-rings (keys 292. 293, and 294) in the sw¡tch
body (key 291).

WARNING']

Ë,wnRtt¡l¡¡e
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Note

In the following step, the ends of the
springs must be ¡n the counterbored spring
seats belore comPression.

5. Compress the switch body springs with the loader
assembly (key 282), and bolt the switch (key 291)to the
loader assembly using the two screws (key 290).

6. Reconnect the tubing assembly (key 309).

7. Locate the lever spring (key 302) and the spring
seat (key 301) on the switch lever (key 304), and position
these parts in the opening of the loader assembly (key
2821.

8. Push the switch lever down, using the lever spring
seat (key 301) and the lever assembly (key 297) to
preload the spring. Make sure the notch of the switch
lever engages the pin of the lever assembly.

9. Drive in the groove pin (key 303) to hold the switch
lever.

10. Replace the switch lever cover plate (key 305), and
attach with two screws (key 288).

11. Perform the assembly procedure in the replacing
the auto/manual station procedure.

Replacing the Loader Range Spring, Diaphragm
Assembly, Ball Seat, Tubing, and Ball

Disassembly

1. Please refer to figure 6-19 for key number-location.

2. Remove the auto/manual station from the controller
frame as described ¡n steps 1 through 4 of the replacing
the auto/manual station procedure.

3. Remove the tubing assembly (key 309).

The range spring (key 283) is under pre-
load. The uncontrolled release of spling
tension could cause personal iniury or dam-
age to controller parts. To avoid personal
injury as a result of the uncontrolled release
of the range spring preload, turn the loader
knob (key 287) counterclockwise (opposite
to the arrow) to relieve' pressure on the
spring.

4. Loosen the four screws (key 289), and separate the
loader assembly (key 282) and the lower loader assem-
bly (key 274).

5. Remove the loader range spring (key 283), range a
spring cup (key 284), and dlaphragm assembly (ke E
281).

6. Remove the tube (key 278), ball seats (key 280) and
ball (key 279).

Assembly
1. Turn the loader knob (key 287) counterclockwise to

back the spring adjusting screw (key 285) allthe way out
to eliminate loading the range spring.

2. Position the range spring cup (key 284), the rangê
spring (key 283), and the diaphragm assembly (key 281)
on the loader assembly (key 282).

3. Position the ball (key 279), the tube (key 278), and
the ball seats (key 280) between the ears of the loader
assemblies (keys 282 and 274); position the diaphragm
assembly (key 281) between the main halves of thê
loader assemblies.

Note

The tube (key 278) must be well seated ¡n
the cups of the ball seats (key 280).

4. Bolt the loader assembly halves together using tÞ
four screws (key 289).

CAUTION

Be sure that the supply and exhaust seats
of the loader are correctly aligned. Mis-
alignment will impair loader performance.

5. Attach the tubing assembly (key 309).

6. Perform the assembly procedure in the replacing
the auto/manual station procedure.

Replacing lhe Loader Valve Plug and Valve
Plug Spring

'l . Please refer to figure 6-19 for key number location.

2. Loosen the spring seat screw (key 275).

3. Remove the valve plug spring (key 276) and the
valve plug (key 2771.

4. lnspect the parts, and replace as necessary.

5. lnstall the valve plug spring and valve plug.

6. Tighten the spring seat screw. 
i

7. Plug the controller output connection, apply corre
supply pressure, and check for leaks.

a
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9 Section 7
Parts List

Parts Ordering
Whenever corresponding with the F¡sher sales office or
sales representative about this equipment, always men-
tion the controller serial number. When ordering re-
placement parts, refer to the 11-character part number
of each required part as found in the following parts list.

Description

Maci¡ine screw, SST (4 req'd)
Flapper assembly
Machine scrêw, SST (2 req'd)

Adiustable sgt pt pivot assembly, SST
Relay nozzle tub¡ng assembly, SST
Mach¡ne screw, SST (3 r€q'd)
Plain washer, SST (2 req'd)

Key Part Numbet

14A7797 X012
29A9518 X012
1080700 x012

19A1121 X012
18A0765 X012
1C8990 X0012
610003 50x12

26A6904 X012
16A9767 X012
16A6939 X012
1E2226 06992

36A6911 X012
16A6913 X012
1V5929 X0012
16A6909 X012

16A6910 X0r2
19A1155 X022
26A6932 X012
16A6933 X012

16A6934 X012
189925 X0012
16A6935 X022

36A6936 X012

16A6938 X022
16A6959 X022

16A6952 X012
16A6952 X022

28A0766 x012
28A0766 X022

27A3217 XOlz
27A3217 XO22

rP2796 X0012

16A6949 X012
16A6949 X022

26A6950 X012
26A6S50 X022

28A0764 X012
28A0764 X022

16A6951 X012
r6A695t X022

18A0763 X012
r8A076Ít X022

18A0769 X012
18A0769 X022

10
11

12

17
f8
19
20

Parts K¡ts
Ropair kit for controller
(kit conta¡ns keys 4, 5, 7, 8,24, and 52)

Ropair k¡t for Type 83U Relay
(kit contains keys 5,6, 7, 8, 11, 13, 14,
15, and 19)

R€pa¡r kit for auto/manual option
(kit contains køys 277. 278, 279, 281,
292, 293, 294. 298, 306, and 3'12)

Flepair kit for case handle assembly
(kit contains levêr and mounting hardware)

Repa¡r kit for pointer
(k¡t contains po¡nter and bracket assombly.
machine scr€ws, and washers)

Retrof¡t k¡t for auto/manual option
(k¡t contains keys 138, 273,312,313, 314,
315, and 316)

Copper tubing
SST tubing

Retrofit k¡t for anti-reset w¡ndup opt¡on
(kit contains keys 44 and 45)
For 41968 Ssr¡es
Copper tubing
SST tubing

For 4196C Series
Copper tubing
SST tubing

5 Gasket, neoprene '18A0742 X012
6 Machine Screw, SST (6 req'd) 1P4373 X0012
7' O-Ring, n¡trile

(3 req'd w/o remote sst pt and w/o êxt fêedback
4 req'd w/r6mote set pt or w/ext feedback
5 req'd w/remote set pt and €xt feedback) 1C3762 06992

8' O-Ring, n¡trile (3 req'd) 16A6903 X012

21 Nozzle assembly, SST
22 Washer, plast¡c (1 r€q'd)
2 Set pt boam assembly, aluminum/SST
24' O-r¡ng, nitril€, (2 req'd)

25 Proporlional band knob, polycarbonatg
26 R€taining clip, SST
27 E-ring, SST
28 Set pt beam bias spring, pl stes¡

29 Set pt bêam shoe, pl ste€l
30 Machino screw, SST (2 req'd)
31 Bðllows brackêt, aluminum
32 Bellows ad¡ustmont brackot, pl stool

33 Bellows ad¡ustmênt spring, pl steel
34 Mach¡ne scrêw, SST (2 roq'd)
35 Machine screw, SST (2 req'd)
36 Proportional band indicator covor,

ABS w/polyester label

37 Self-tapping screw, SST (6 req'd)
38 Sell-tapping screw, SST (9 req'd)
39 Supply gauge tubing asssmbly

Copper/brass
SST

40 Proportional tubing assembly
For 41964 or 41968 Series
Copper/brass
ssr

For 4196C Series
Copper/brass
SST

41 Plug, SST
(1 req'd for 41964 Series, 41968 Series,
4196C Series w/anti-reset, 41965 Seri6s;
2 req'd for 4196C Sêr¡es w/o antl-reset)

42 Reset valve tubing assembly (for 41968
Ser¡es w/o external feedback)
Copper/brass
ssr

43 Rêsot tubíng assembly
For 4'1968 Series
Copper/brass
ssr

For 4196C Ser¡es
Copper
ssr

44 Relief tubing assembly
For 41968F, BFË, BFM, ancl BFME only
Gopper/brass
SST

For 4196CF, CFE, CFM and CFME only
Copper/brass
SST

45 Positive fêedback tubing assembly
(for 41965 Sêriês only)
Copper/Brass
SST/Brass

R4f90X0 0c12

R83LX00 0012

R4190X0 AMl2

R4190X0 0H12

R4190X0 0P12

R4190X0 0812
R4190X0 0Sr2

R4r90X0 0822
R4190X0 0S22

R4190CX 0822
R4190CX 0S22

Key

Controller Parts (figure 6-16)

Deecr¡pt¡on

1 Case and covor assembly
without remotg set pt and w/o ext set pt
W¡th remote s€t pt
With external sst Pt

2 Nam€plate, aluminum
3 Frame, aluminum
4 Frame gasket, nêoprone

I Floxure p¡vot assembly,
sapphirê/SST

Part Number

46A5903 X012
46A5902 X012
46A5900 X012
18A2276 X012
56A7001 X012
18A0749 X012

t
'Bscommgndod spara pan.

29A4340 X012
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Key Doicript¡on

46 Output gauge
47 Supply gauge
48 Bellows assembly. (2 req'd)

Brass
SST/aluminum

49 Eellows b€am, aluminum
g to 15 psig (0.2 to 1.0 bar)
ô to 30 ps¡g (0.4 to 2.0 bar)

71 Machine screw, SST (4 req'd)
72 Blow out plug, silicone

t0'l

Part Numbor

See Key 46 table
See Key 47 tablo

1646953 X012
16A6953 X022

1646957 X012
f646958 X012

1P4743 X0012
2V7660 05312

Key

r36

137

138

162

262

Do!cript¡on

Rate/res€t manifold (tor 41964, 41968,
an<t 4196S Series only), aluminum

Rate tubing assembly (lor 4196C Seriss on¡y)
Copper/aluminum
SST/aluminum

Part Number- g
28A0747 XO12

28A0762 XO12
28A0762X022

28A7285 XO12
28A7285 X022 .
181961 38992ì
1C2256 X0012

26A5893 X012
16A5892 X012
26A5894 X012
19A2333 X012

50 Relay ass€mbtf)
3 to 15 psig (0.2 to t.0 bar) BVSggZ XOOA2. 6 to 30 psig (0.4 to 2.0 bar) BVSggZ X0082

51 Rgllef valvo cover plate, aluminum
(For 41964 Series. 41968, BE, BM, BME, 4196C,
CE, CM, CME, and 4196S Series onty) 2VS97g 08012

52' O-ring, nitrile (lor 41964 Series,
41968, BE, BM, BME, 4196C, CE, CM,
CME, 41965, SE, SM, and SME only) ICBSSB 06992

53 Machine screw, SST
(5 req'd for 4196A Series, 41968,
BE, BM, BME. 4196C, CE, CM, CME,
4196S, SE, SM, and SME onty) tUB842 X0012

54 Roset rostriclion valve
For 41968, BE, BM, and BME onty 19A4g6i XOA2
For 41968F, BFE, BFM, and BFME onty 19A4,{l6t X042

55 D¡ftersntial r€l¡ef valve
(for 41968F, BFE, BFM, BFME.
CF, CFE, CFM, and CFME onty) 21A6447 XOAã

57 Pressure control block.316 SST
(1 r€q'd w/remote set pt; 2 req'd
qremote s€t pt and êxternat fe€dback) 26A6962 X01Z

58 Cap scr€w, SST
(2 r€q'd w/r6mote set pt or êxternal feedback:
4 req'd w/remote set pt and external feedback)1A3S25 99992

61 Procass scale, alum¡num See Key 6l tablo

62 Remoto set pt assemblf2)
(for 41964M, AME, 41968FM, BFME,
BM, BME,4196CFM, CFME, CM, CME,
4196SM, and SME)

Ni'SPan-C(3)
3 to 15 psig (0.2 to 1.0 bar) 36A6988 XOgz
6 to 30 psig (0.4 to 2.0 bar) 96A698A XO42

SST
3 to 15 psig (0.2 to 1.0 bar) 96A6988 X0t2
6 to 30 psig (0.4 to 2.0 bar) 36A69A8 X022

63 Machine screw, SST (2 req'd) 590611 60X12
64 Mach¡ne screw, SST (4 req'd) 1JB41S X0012
65 Feedback link assembty

aluminum/SST t6A70g6 XOt2

Automatic/manual tub¡ng assembly
(for 41964E, AME, 419688, BME, BFE, BFME,
4196CE, CME, CFE, CFME, 4196S8, and SME onty)

Copper/alumlnum 38A2BS9 XOt2
SST/aluminum 38A2BS9 XO22

Machine scr€w, SST
(for 41968, 4196C Ser¡es onty) t1Bi999 X0i2

Rate/res€t valvo assembly (for 4196C Series only)
Brass bellows
3 to 15 psig (0.2 to 1.0 bar) 99A6019 X0S2
6 to 30 psig (0.4 to 2.0 bar) ggA6otg xO72

SST bellows
3 to 15 psig (0.2 to 1.0 bar) g9A6Ot3 XO62
6 to 30 psig (0.4 to 2.0 bar) 99A6019 x082

Lubrlplate Mag-l tubr¡canlal, 14 oz (0.396 k9)
can (not furnish€d with controller) 1Mll00 X0012

L6d-Ptat6 No. zso Seatanr(5), S pound (2.21 kgl
can (not turnished with controlter) l M5Z40 06992

Molykote No. 33 Grease Lubricanl6), 5.S oz (0.150 kg)
tubo (not furnished w¡th contro[er) tMS964 XOO12

Dow Corning l'11 Lubricant(ô), 5.3 oz. (0.150 kg)
tubs (not furnish€d with controller) 1MS2B2 06992

3f0

311

317

318

339 External foedback assembly
Brass tubing
SST tubing

362 Washer, SST
363 Lock Washer (fo¡ 41968, C Series onty)

Brackêt, pl steel
Pinion gear, Ryton(7)
Pinion shaft, (¡nternal only), Ryton
Spring, SST

t

127
128

lndicator assembly (s€€ figur€ 6-21 for part numbers)
Manual s€t pt g9At126 X012
For us€ w/r€mote set pt 39A1iZ7 XOIZ

Machine screw, SST (3 r€q'd) tD9S6i X0Oi2
Conn€cting link assembly,
alum¡num/SsT 1gA22Zg X012

Machino screw, SST (2 req'd) iJBgOz X0012
Machino screw, SST (2 req'd) 1C1015 gSO42
Frame man¡told, aluminum (not for
use w¡th Auto/Manual station,
suffix letter E) 28A0Z56 XO12

Temperature Element Assembly
(figure 6-16)
113 Temporaturo element assembly and

mounting parts See Key 113 tables

lnternal/External Set Point Assembly
(figure 6-'16)

340
34f
342
343

344 E-ring, SST
345 P¡n¡on rack,
346 Machine screw, SST
347 Drive coupler. (external only)

348 Flexible driv€ (external only)
349 O-ring (external only), nitrils
350 Knob (external only) plastic
35f lnsert (¡nternal only) alum¡num

352 Spring (ext€rnal only) SST
353 Machlne scr€w, SST
356 Rack support, pl steel

1E2143 X0012
36A5895 X012
1 E6453 X0022
26A5897 X012

36A5896 X012
15A1283 X012
26A590r X012
16A5904 X012

1645898 X012
1647044 X022
16A5905 X012

129
f31
135

'Bocommondod spaie p¡rl.
!. !ôo lhe Typ€ 83U reley soction and tiguro 6.20 tor ¡nd¡viduåt Dart3.
1, :9o_lh9 rômoto sst point assemÞly_soction end tþure 6-t7 loi ¡nd¡viduat psn3.J. Iraoemark ot lnternat¡onal Nickel Co.
¿1. Trâdema¡k ol Fiske Brothors R€t¡ning Co.
5. lrldrmrrk ol Armtto LaÞoratoriâ!. -
6. Tråd.mrrk of Oow Cornino CÒro.
7. Tradomark ot Phiilipr Pôtrõtouf,i Co.7-2
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41964, B, C, and S Series

t
12
13
79
80

99
102
103
104

105
106
107
108

109
110
11'l
112

292'
293'
294'
295

Key Descr¡pl¡on Part Number

Remote Set Point Assembly (figure 6-17)

Key Oêscr¡pt¡on

276 Valve plug spring, pl steel
277 Valve plug, SST
278 Tube, plast¡c
279 Ball, SST

280 Ball seat, n¡trile (2 req'd)
281 Diaphragmassembly,nitrile/aluminum
282 Upper loader assembly, aluminum/plastic
283 Range spring, SST

284 Rengs spring cup, SST
285 Spring acliustment screw, pl steel
286 Retaining ring, pl steel
287 Loader knob, plastic

288 Mach¡ne screw, SST (2 req'd)
289 Machine screw, SST (4 req'd)
290 Mach¡ne screw, SST (2 reg'd)
291 Switchbody/assembly,aluminum/n¡trilo

83 Travel stop, SST
86 Travol stop nut, SST
87 Set screw, SST
93 Union, SST

Machine screw, SST (2 roq'd)
Plain washer, SST (2 req'd)
Drive flexure, SST
Diaphragm capsule assembly
3 to 15 psig, SST
3 to 15 psig, , NÈSpan-C
6 to 30 psig, SST
60 to 30 ps¡g, N¡-Span-C

1U6213 32982
610003 10x12
16A9794 X012

28A2848 XO22
26A9776 X032
28A2850 XO22
26A5778 XO22

16A9797 X012
1649799 X012
1J8406 X0012
1A5782 X0022

610003 70x12
1H2675 X0012
1840703 X022
28A0697 X012

18A0669 X012
16A9789 X012
18A0704 Xo'r2
1841737 X012

18A1738 X012
28A0661 X012
3840668 X012
1742700 X012

18A0658 X0f2

1840666 X012
1U6213 32982

600004 10x12
18A0702 X012

18A0676 X012
18A1739 X012

38A2859 X012
38A2859 X022
48A2905 X012
18A2892 X012
18A2876 X012

Pårt Numbêr

18A2877 X012
18A2878 X012
18A2880 X012
18A2902 X012

18A2881 X012
1842884 X012
18A2893 x012
18A2885 X012

18A2869 X012
18A2886 X012
18A2903 X012
18A2891 X012

1C2082 35072
1C8969 X0012
1K3188 38992
28A2890 X012

ru2398 X0032
11A8741 X052
13A1584 X012
18A2889 X012

lJl550 X0012
18A2866 X012
182226 X0052
18A2871 X012

18A2872 XO12
1842870 X012
18A28S5 X012
16A6380 X012

38A2897 X012
t8A2873 X0f2
f8A2898 X012
18A2875 X012

1 8A2899 X022
28A2863 X012

1Ml100 X00f2

1M5240 06992

1 P8453 X0022
3842901 X012
1Cl015 35042
189925 X0012

1U8841 X00r2

428,0245 XO12
2U9002 08012
3U9019 08012
ru9006 000A2

1V5579 02032
1U9016 35032
1U90'18 00042
1v5578 02032

114
116

Washêr, SST
Machine screw, SST (4 req'd)
Machine screw, SST
Tubing Assembly, SST

Pedestal assembly, SST
Tie bar, pl steel
Spr¡ng, pl steel
Zero adjustment screw, aluminum

Pivot screw, aluminum
Zero adJustment bracket, SST
Mounting plate, pl steel
Spr¡ng washer, pl steel

Pivot clevis assembly, plastic/SST
Connecting link assembly, aluminum/
bronze/brass

Machine screw, SST (2 req'd)

Guide flexure 1840660 X012
Mach¡ne screw(8), SST
(2 req'd, for 4196AM, AME, 41968FM, BFME,
BM, BME, 4196CFM, CFME, CM, CME,4196SM,
and SME) 1D9561 X0012

Drive bracket, steel 2840662 X012
Machine screw, SST (2 req'd) 1U3737 X0012
Washer, SST 1P7624 38982

296 Ball, SST (2 req'd)
297 Lêver assembly, SST
298 O-ring, nitrile
299 Rocker, aluminum

300 Clip, SST
301 Lever spr¡ng seat, SST
302 Lever spring, pl steel
303 Groove pin, SST

304 Switchlever,polycarbonato/SsT
305 Switch lever cover plate, aluminum
306' Closing plate gasket, neoprene
307 Closing plate, SST

308 Machine screw, SST (2 req'd)
309 Tubing assembly, SST
310 Lubriplate Mag-l lubricant, '14 oz.

(0.396 kg) can (not furnished with thê
lnternal Auto/Manual Station assembly)

311 Led-Plate No.250 Sealant,5 pound

12.27 kgl can (not furnished w¡th lnternal
Auto/Manual Station assembly)

O-ring, nitrile
O-ring, nitrile
O-r¡ng, nitrile
Sw¡tch body spr¡ng, pl steel (2 req'd)

O-r¡ng, nitrilo (3 req'd)
Auto/Manual Scale, polycarbonate
Machine screw, SST
Machinê screw, SST

118

119
120

't21
122
123

139
140

312'
313
314
315

124 Nut, SST
125 Spacer, aluminum
126 Connect¡ng link assembly, aluminum/

bronze/brass
134 Oiaphragm assembly extension, aluminum

141

Machine screw, SST (3 reg'd) 1J8415 X0012
Machine s6¡s\¡v(8), ggT
(tor 41964M, AME, 41968FM, BFME, BM, BME, 4196CFM,
CFME, CM, CME, 4196SM, anct SME onty) '1647007 X022

Adjustment arm, SST 2840663 X012

316 Machlne screw, SST

Type 83U Relay (figure 6-20)

1 Relay base, aluminum
2 Exhaust block, aluminum
3 Relay cap. aluminum
4 Output block assembly, SSTlaluminum

5 Gasket, nitr¡le
6 lnner valv6, stsol
7 Diaphragmassembly,nitrile/alum¡num/SsT
I Diaphragm, nitrile

lnternal Auto/Manual Stat¡on
(figures 6-18 and 6-19)
For 4'l96AE, AME, 41968E, BFE, BFME, BME, 4196CE, CFË,
CFME, CME, 419658, and SME

138 Manual/automatic tubing assembly
Aluminum/brass
Aluminum/SST

273 Auto/manual stat¡on
274 Lower loader assembly, aluminum
275 Spring seat screw, aluminum

t
'Rscommendsd sparo part.
8. Us€ to mounl the romots sst point agsgmÞly to tha indicåtor assgmbly.
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41964, B, G, and S Series

Key

I
Descr¡pt¡on Part Number Key

Nozzle and adaptor assembly, aluminum/sapphire
3 to 15 psig (0.2 to 1.0 bar) output 1280250 X0'12

6 to 30 psig (0.4 to 2.0 bar) output 1280251 X012
Relay mounting screw, SST (2 req'd) 1U9012 38982
Spring, SST 1P4204 37022
Spr¡ng. pl steel 1948907 X012

Descriplion

Acluator Casing Mounting

Spacer Spool, stoel (3 req'd)
Gap screw, pl steel (3 reg'd)
Lockwasher, pl steel (5 req'd)
Mounting bracket, pl steol
Cap screw, pl stêel (2 req'd)
Mount¡ng brack6t, pl steel
Cap screw, pl steel (2 req'd)
Hex nut, pl stesl (2 roq'd)
Washêr (2 req'd)
Washer (2 reg'd)

Actuator Yoke Mounting

Spacer spool, steel (3 req'd)
Cap screw, pl stoel (3 roq'd)
Lockwasher, pl stsel (5 req'd)
Mount¡ng bracket, stoêl
Type 1061
All others

Spacer spool, stesl (2 req'd)
Cap screw, pl steel (2 r€q'd)

Tubing

For 114 ¡nch OD, copper
For 3/8 inch OD, copper

Filtings

For 114 inch tub¡ng
Conn€ctor, brass, (2 req'd)
Elbow, brass, (2 req'd)

For 3/8 inch tubing
Connector, brass, (2 req'd)
Elbow, brass, (2 reg'd)

Part Number/

rc5590 24092
187624 24052
1C2257 28982
36A9754 X012
1C3791 24052
1F4012 25072
1A3683 24052
189440 24112
188659 28982
1H7231 25072

1c5590 24092
187624 24052
1C2257 28982

36A6991 X012
36A9754 X012
1J8307 24092
1A3525 24052

1A6368 14012
1A3971 1-8992

f88856 18992
188846 18992

/\\l
05000 91701w
05002 01701w

10
11

12

17 Core ând wirê assembly, SST
3 to 15 psig (0.2 to 1.0 bar) output 1v5992 X0012
6 to 30 psig (0.4 to 2.0 bar) output 1V5992 X0022

19 O-r¡ng, n¡trile 1D1347 06992
20 Dow Corning 111 Lubricant(6), 5.3 oz. (0.150 kg)

lubs (not furnished with controll€r) 1M5282 06992

13 O-r¡ng, nitrilo
14 O-r¡ng, nitr¡le
15 O-r¡ng, nitrile, (2 rsq'd)
16 Machine screw, SST (4 r€q'd)

Mounting Parts

Pipestand Mounting (ligure 2-1)

66 Cap screw, pl steel (3 req'd)
67 Lock Washer, pl steel (7 req'd)
68 Brackêt, pl steel
69 Clamp, (2 req'd)

Pipestand Mounting with
Regulalor (figure 2-1)

362 Cap screw, pl steel
363 Lockwasher, pl steel
364 Hex nut, pl steel
365 Wâsher
366 Tubing

Panel Mounling (figure 2-2)

66 Cap screw, pl steel (3 req'd)
67 Lock Washer, pl steel (3 req'd)
68 Bracket, pl steel
70 Machine Screw, pl steel (4 req'd)

Wall Mounting (figure 2-3)

66 Cap screw, pl steel (3 req'd)
67 Lockwasher, pl steel (3 req'd)
68 Brack€t, pl steel

Key 46 Output Gauge
Key 47 Supply Gauge

17A6891 X012
1D1346 06992
1 06875 06992
1A8176 X0012

1A3526 24052
1C2257 28582
36A6990 X0t2
1P4270 28982

181961 38992
1C2256 X0012
1A3527 24122
1186501 X012

143526 24052
1C2257 28982
36A6990 X012
16A9763 X012

1A3526 24052
1c2257 28982
3646990 X012

Note

Specily guantity ol f¡tt¡ngs and longth ol tubing
required.

16A6983 X222
16A6983 X242
16A6983 X262
16A6983 X282
16A6983 X302
16A6983 X322

iÌ

I

1 6A6983 X062
16A6983 X082
16A5983 Xl02
16A6983 X122
16A6983 X142
16A6983 X162

16A6983 X172
16A6983 X192

16A6983 X2t2
1 6A6983 X232
16A6983 X252
16A6983 X272
16A6983 X292
16A6983 X312

16A6983 X012
1 6A6983 X032
1646983 X332
f6A6983 X372
1 6A6983 X352

_-. *1-6A6s83 I3s?*,*
1 6A6983 X052
1 6A6983 X072
16A6983 X092
16A6983 Xl12
1646983 X132
16A6983 X152

0
0
0
0
0
0

to
to
to
to
to
to

30 psig
60 psig
30 ps¡g/o to 2 bar
30 ps¡gio to 200 kPa
60 psig/o to 4 bar
60

0 to 200 kPa
0 to 400 kPa
0 to 2 kg/cmz
0 to 4 kg/cmz
0to2bar
0to4bar

to 400 kPa

16A6983 Xl82
16A6983 X202

't 6A6983 X022
16A6983 X042
1 6A6983 X342
1 6A6983 X382
16A6983 X362
16A6983 X402

ssrBrassssTBrass
RANGE

SUPPLYOUTPUT

7-4 6. Tradsmsrl ol Dow Oornino CorP.
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41964, B, C, and S Series

1R0003 xl0420 to 100Per Cent

1R0003 x2652
1R0003 xl472
1R0003 x2582

60 to 120
50 to 150
50 to 200

Celsius
1R0003 x0862
1R0003 x0872
180003 x0882
1R0003 x0892

0
0
0
0

to
to
to
to

150
200
250
300

1R0003 x2542
1R0003 x1462
1R0003 x2572
1R0003 x2552
1R0003 x0852

-20 to 40

-15to85
-75 to 75

0to60
0 to 100

rR0003 x0772
1R0003 x0732
1R0003 x0782
1R0003 x2532

50 to 250
100 to 200
100 to 300
100 to 400

Fahrenheit

1R0003 x0812
1R0003 xl122
1R0003 x0822
1R0003 x0722
1 R0003 x0742

0 to 400
0 to 500
0 to 600

50 to 150
50 to 200

1R0003 x2522
1R0003 x2512
1R0003 x0382
1R0003 x0762
I R0003 x0802

100 to 200
0 to 150
0 to 100
0 to 200
0 to 300

Part
Number

T6mpêraluro
Range,

Degrees

'þ Key 61 Process Scales, aluminum

Key 113 Temperaturê Element Assembly, plain union

39A2956 X062
39A2956 X102
39A2956 X122
39A2956 Xr42

39A2956 X052
-39A2956 X092

39A2956 X112
39A2956 Xl32

-75 to 75
U

0
0

to
to
lo

¿vu
2s0
300

Celsius

38A2274 X162
38A2274 X162
39A29s6 X082
38A2274 X182

38A2274 X152
38A2274 X152
39A29s6 X072
38A2274 X172

0 to 100
50 to 150
50 to 200
0 to 150

38A2271 X182
38A2271 X182
39A2956 X022
38A2274 X162

38A2271 X172
38A2271 X172
39A2956 X012

-38A2274 X152

-20 to 40
0to60

60 to 120

-+5..to€s-

38A2274 X1gz
39A2956 X102
39A2956 Xt22
39A2956 X142

3842274 X172
39A2956 X092
39A2956 X112
39A2956 Xl32

0 to 300
0 to 400
0 to 500
0 to 600

Fahrenhêit

39A2956 X062
38A2274 X162
3842274 X162
38A2274 X162
39A2956 X082

39A2956 X052
38A2274 X152
38A2274 X152
38A2274 X152
39A2956 X072

- 100 to 200
0 to 200

50 to 250
100 to 300
100 to 400

38A2271 X182
38A2271 X182
39A2956 X022
38A2271 X162
38A2271 X162

38A2271 X172
38A2271 X172
39A2956 X012
38A2271 X152
38A2271 X',t52

0 to 100
50 to 150

100 to 200
50 to 200
0 to 150

25 ll ø.5 m)15 lt (4.5 m)
TEMPERATURE RANGE,

DEGREES

CAPILLARY LENGTH

Key '113 Temperature Elêment Assombly, adiustablg union

Key 113 Temperature Element Assembly, fixed union

39A2957 X062
39A2957 Xl02
39A2957 X122
3942957 Xl42

3942957 X052
39A2957 X092
39A2957 X112
39A2957 X132

-75 to 75
0 to 200
0 to 250
0 to 300

Cels¡us

38A2275 X162
38A2257 Xl62
39A2957 X082
38A2275 X182

38A2275 X152
38A2275 Xl52
39A2957 X072
38A2275 X172

0 to 100
50 to 150
50 to 200
0 to .l50

38A2272 >1182
38A2272 X182
39A2957 X022
38A2275 Xl62

38A2272 X172
38A2n2 X172
39A2957 X012
38A2275 X152

-20 to 40
0to60

60 to 120

-15to85

38A2275 X182
39A2957 X102
39A2957 X122
39A2957 X142

38A2275 X172
39A2957 X092
39A2957 X112
39A2957 X132

to
to
to
to

0
0
0
0

300
400
500
600

Fahrênheit

39A2957 X062
38A2r75 X',162
38A2275 X162
38A2275 X162
39A2957 X082

39A2957 X052
38A2275 X152
38A2275 X152
38A2275 X152
39A2957 X072

'100 to 200
0 to 200

50 to 250
100 to 300
1 00 to 400

38A2272 X182
38A2272X182
39A2957 X022
38A2272 X162
38A2272 X162

38A2272 X172
38A2272 X172
39A2957 X012
38A2272 X152
38A2n2 xl52

0 to 100
50 to 150

'100 to 200
50 to 200
0 to 150

25 fi (7.5 m)15 ft f4.5 ml
TEMPERATURE RANGE,

DEGREES

CAP¡LLARY LENGTH

39A2955 X062
39A2955 X102
39A2955 X122
39A29s5 X142

39A2955 X052
39A2955 X092
39A2955 Xl12
39A2955 X132

-75 to 75
0 to 200
0 to 250
0 to 300

Celsius

38A2273 X172
38A2273 X172
39A2955 X082
38A2273 X192

38A2273 X162
38A2273 X162
39A2955 X072
38A2273 X182

0 to 100
50 to 150
50 to 200
0 to 150

38A2270 X192
38A2270 X192
39A2955 x022
38A2273 X172

38A2270 Xt82
38A2270 X182
39A2955 X012
38A2273 X162

-20 to 40
0to60

60 to 120

-15to85

38A2273 X192
39A2955 X102
39A2955 X122
39A2955 X142

38A2273 X182
39A2955 X092
39A2955 X112
39A2955 X132

to
to
to
to

300
400
500
600

0
0
0
0

Fahr€nh6ít

39A2955 x062
38A2273 X172
æA2273 X172
38A2n3 X172
39A2955 X082

39A2955 X052
38A2273 X162
38A2273 X162
38A2273 X162
39A2955 X072

- 100 to
0to

50 to
100 to
100 to

200
200
250
300
400

38A2270 X192
38A2270 X1gz
39A2955 X022
38A2270 X172
38A2270 X172

38A2270 X182
38A2270 X182
39A295s X012
38A2270 X162
38A2270 X162

0 to 100
50 to 150

1 00 to 200
50 to 200
0 to 150

25 ft (7.5 m)15 lt 14.5 ml
TEMPERATURE RANGE,

OEGREES

CAP]LLARY LENGTH

t
----KilyJ{€-+ab+e,-+Á€unt¡ng Parts for Temperature Element Assembly, appears on the next page.
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419t,A, B, G, and S Series FlsllER'

1. Sos othet Key.ll3 tablgs tor compl6tg temporaturo olemant part numb6rs. Þrocoss cond¡tions abova SOOoz. Tomporature otement w¡th componsetion. 4. Adiustabt€ soat.
3. Two pack¡ng r¡ngs rôqu¡rsd for procoss cond¡tions to 800ô. Uso t8Ag8i4 X0l2 tor 5. Flx'sd ssat.

18A3825 X012{4}
Not Req'd.

tgA22gB x012(5)

18A7271 X012
Not Reg'cl.

18A7271 XO12

19¡2299 ¡912(o)
Not Req'd.
Not R€q'd.

18A3823 X012
Not Req'd.
Not Req'd.

Ad¡ustabl€ Union, 9/16-inch bulb
Plain Union, 9/16-inch bulb
Fixed Union, 9/16-inch bulb

3942255X...(2)
99A29S6X...(2)
39A2957X...(2)

19¡3915 ¡912{r)
Not Req'd.

18A2287 X012(5)

1843817 X012
Not Req'd.

18A3817 X0f2

16¡2263 ¡912(3)
Not Req'd.
Not Req'd.

18A3815 X012
Not Req'd.
Not Req'd.

Adjustable Union, 3/8-¡nch bulb
Plain Union, 3/8{nch bulb
F¡xed Union, 3/8-inch bulb

38A2273X...
38A2274X...
38A2275X...

18A3825 X01ã4)
Not R€q'd.

18A2288 X012(5)

18A7271 X012
Not Req'd.

1847271 X012

,6¡2293 ¡612(o)
Not Req'd.
Not Req'd.

r8A3823 X012
Not Beq'd.
Not Roq'd.

Adjustable Union, 9/16-inch bulb
Pla¡n Union, 9/16-inch bulb
Flxed Union, 9/16-¡nch bulb

38A2270X...
38A2271X...
3842272X...

SoatSwivel NutPackinE RinEPackino NutUnion Type, Bulb SizePart Numbedl)

Temperature Element

Key 113 Mount¡ng Parts for Temperature Elêmênt Assembly

ì6Pårts

ot any othet malter with rcspect to the prcducts, nor as a recommendal¡on lo
use any producl or process in conllict wilh any patent. F¡sher Conlrols reserv(

,'

While this intormat¡on is presented in good taith and bel¡eved to be accurate,
Fisher Controls does not guaranlee satistactory results kom reliance upon such
information. Nofrilng conta¡ned heíein rs to þe conslrued as awananty ol
guaÊntee, exprcss ot impl¡ed, rcgañing the petlonance, merchantabitity, litness

O
the right, withoul noticè, lo alter or improve lhe designs or spec¡licalþns ol
the products descr¡bed here¡n.

FlsllER"
Fot inîormat¡on, contact Fishet Controls:
Marshalltown, lowa 5()158 USA
Rochester, Kent, England MÊ2 zEZ

Sao Paulo 05424 Brazil
S¡ngapore 2158

Fisher Gontrols

Print6d 
'n 

USA



41964, B, C, and S Series

october 1990

Errata Sheet
for

4196A, B. C, AND S SERIES TEMPERATURE INDICATING CONTROLLERS
INSTRUCTION MANUAL

Form 5216, November 1989

This errata sheet provides new Anti-Reset Windup Calibration procedures. This errata sheet also provides revised
figure and part information in support of design changes in the controller and controller subassemblies.

1. On page 4-6, under the Flapper Alignment: Proportional-Plus-Rest or Proportional-Plus-Reset-Plus-Rate t¡tle,
write a note that reads: "Note: ll the dillerential relief valve (key 55, for Option F) is installed, remove the valve
(key 55) and install the O-ring, relief valve cover, and machine screws (keys 52, 51, and 53, in the ¡nstruct¡on
manual)."

Because the d¡tferential relief valve can cause difficulty in completing the flapper alignment procedure, ¡t ¡s neces-
sary to remove the valve and install the cover. When flapper alignment procedures are complete, re-installthe d¡f-
ferential relief valve (key 55).

2. On page 4-8, following step 21, write a step that reads: "22. ll necessary, remove the reliel valve cover (key
51) and re-¡nstal¡ the diflerential relief valve (key 55, for option F)."

3. On page 4-8, in the left column, below step 21, write a note that reads: "See Anti-Reset Windup Cal¡brat¡on
procedures ¡n the errata sheet." Refer to the Ant¡-Reset Windup Galibration procedure below.

4. On page 6-2716-28, in figure 6-16, cross out the top left hand drawing. Write a note near the draw¡ng that
reads: "See ligure 6-16, Controller Assembly Drawing in the errata sheet." Also, in figure 6-16, in the lower left
view, cros3-out the Bourdon tube in the (TYPICAL REMOTE SET POINT ASSEMBLY MOUNTING-4í 90 SERIES
CONTROLLERS) view."

Bourdon tubes are not used with 4196 Series Controller Constructions.

5. On page 6-35, in figure 6-20, change the drawing reference number from 3280257-A to 38A2279-A.

6. On page 6-36, in figure 6-21, cross out the drawing of the Set Point lndicator Assembly (Manual Set Point).
Wr¡te a note near the drawing that reads: "See ligure 6-21, Indicator Assembly in the errata sheet."

7. OnpageT-2,forkeyl0l,crossoutthepartnumbers.Writeanotenearkeyl0lthatreads:"Forkey101,
see Parts List section in the errata gheet.,'

8. On paga 7-4, cross out the table for Key 46 Output Gauge, køy 47 Suppty Gauge. Write a note near the table
that reads: "See Key 46/47 Pressure Gauge tabte in the errata sheet.,'

OF¡sher Conùdr lilemrtþnal. lnc. 1990; Aü F¡ghts Rolorvod

,-{
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41964, B, C, D, and S Series
Flslt

Anti-Reset Windup Calibmtion

For Rising Controller Output Pressure:

The following procedure ¡s for controllers equipped with the anti-reset windup valve and with the valve posi-
tioned to relieve on rising output pressure:

1. Plug the controller output connection or connect it to a pressure gauge if desired (open-loop conditions
must exist).

2. Adjust the reset valve to 0.01 minutes per repeat (wide open).

3. For controllers with manual set point, move the set point adjustment to 50 percent of the scale range.
For controllers with remote set point (option M), adjust the remote set point pressure until the set point indi-
cator is at 50 percent of the scale range.

4. Adjust the proportional band to 100 percent ¡n either the DIRECT or REVERSE action depending on the
application requírements.

5. On page 6-31, figure 6-16, V¡EW E, 4196C SERIES, OPTION F, in the instruction manual for the location
of the anti-reset windup valve. For the anti-reset valve to relieve on rising controller pressure, install ths
valve so the arrow on the valve points down. lf it is necessary to change the direction of the arrow, loosen
the two mounting screws, pullthe valve out, and reinstallwith the arrow direction reversed. Tighten the two
mounting screws.

6. Turn on the supply pressure to the recommended value in table 1-4 (in the instruct¡on manual).

Note

Because of the high controller gain with the reset valve at 0.01 minutes per repeat, the con-
troller output will not balance perlectly ¡n the follow¡ng step. lf the controller output is stable
for approximately 5 seconds, it is adequately balanced.

7. lncrease the input pressure (or vacuum for a vacuum controller) to the process elemsnt until the con-
troller output pressure balances at 6 psig for a 3 to 15 psig output range (0.4 bar for a 0.2 to 1 bar output
range), or 12 psig for a 6 to 30 psig output range (0.8 bar for a 0.4 to 2 bar output range).

8. Adjust the reset valve to the CLOSED position.

9. lncrease the controller output pressure in small steps [approx¡mately 0.5 psig (0.03 bar)l by changing
the input to the controller process sensing element or by chang¡ng the controller set po¡nt. After each
change in controller input or set point, the controller output pressure should quickly change, and then stab¡-
lize at the new value.

10. Continue to change the controller output pressure in 0.5 psi (0.03 bar) steps and monitor the output
pressure after each step to verity that it stabilizes. At some point, the controller will start to ramp upward to
supply pressure without further change to the controller input or set point. Record the controller output
pressure where this ramping action begins because this is the point at which the anti-reset windup valve
has relieved.

1 1. To obtain the anti-reset windup valve differential sett¡ng, calculate the difference between the original
controller output pressure ¡n step 7 and the controller output recorded in step 10.

12. lf the differential pressure calculated in step 11 is incorrect for the application. the ditferential valve
can be adjusted by turning the anti-reset windup valve adjustment screw (see figure 6-16). Turning the
screw clockwise will decrease the ditferent¡al pressure, Turning the screw counterclockwise will increase the
d¡fferential pressure. The anti-reset valve is factory set at approximately 5 psi (0.34 bar) different¡al pressure.

13. Repeat steps 7 through 12 untilthe requ¡red differential pr€ssure is obtained.

(

r(
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41964, B, C, D, and S Series

For Falling Conlroller Output Pressure:

The following procedure is for controllers equipped with the anti-reset w¡ndup valve and with the valve posi-
t¡oned to relieve on falling output pressure:

1. Plug the controller output connection or connect ¡t to a pressure gauge if desired (open-loop condit¡ons
must exist).

2. Adjust the reset valve to 0.01 minutes per repeat (wide open).

3. For controllers w¡th manual set point, move ths set point ad¡ustment to 50 percent of the scale range.
For controllers with remote set po¡nt (opt¡on M), adjust the remote set point pressure until the set point indi-
cator ¡s at 50 percent of the scale range.

4. Adjust the proport¡onal band to 100 percent ¡n either the DIRECT or REVERSE act¡on depending on the
application requirements.

5. On page 6-31, figure 6-16, VIEW E, 4196C SERIES, OPTION F, in the instruction manual for the loca-
tion of the anti-reset windup valve. For the anti-reset valve to r€lieve on falling control¡er pressure, ¡nstall the
valve so the arrow on the valve points up. lf it is necessary to change the direction of the arrow, loosen the
two mounting screws, pull the valve out, and re¡nstall with thE arrow direction reversed. Tighten the two
mounting screws.

6. Turn on the supply pressure to the recommended value in table 1-4 (in the ¡nstruction manual).

Note

Because of the high controller gain with the reset valve af 0.01 minutes per repeat, the con-
troller output w¡ll not balance perlectly in the follow¡ng step. lf the controller output ¡s stable
for approximately 5 seconds, ¡t ¡s adequately balanced.

7. Increase the ¡nput pressure (or vacrum for a vacuum controller) to the process element unt¡l the con-
troller output pressure balances at 12 psig for a 3 to 15 psig output range (0.8 bar for a 0.2 to 1 bar output
range), or 24 psig for a ô to 30 psig output range (1.7 bar for a 0.4 to 2 bar output range).

8. Adjust the reset valve to the CLOSED position.

9. Decrease the controller output pressurê in small steps lapprox¡mately 0.5 psig (0.03 bar)] by changing
ths input to the controller process sensing element or by changing the controller set po¡nt. Atter each
change in controller ¡nput or s€t point, the controller output pressure should quickly change, and then stabi-
lize at the new value.

10. Gontinue to change the controller output pressure in 0.5 psi (0.03 bar) steps and monitor the output
pressure atter each step to verify that it stabilizes. At some point, the controller will start to ramp downward
to 0 psig without further change to the controller input or set point. Record the controller output pressure
where this ramping action begins because this is the point at which the anti-reset windup valve has relieved.

11. To obtain the ant¡-reset windup valve differential sett¡ng, calculate the ditference between the original
controller output pressure in step 7 and the controller output recorded in step 10.

12. lf the differential pressure calculated in step 11 is incorrect for the application, the differential valve
can be adjusted by turning the ant¡-reset windup valve adjustment screw (see figure 6-16). Turning the
screw clockwise will decrease the differential pressure. Turning the screw count€rclockwise wilf increase the
differential pressure. The anti-reset valve is factory set at approximately 5 psi (0.3a bar) ditferential
pressure.

13. Repeat steps 7 through 12 until the required ditferential pressure is obtained.

(End of Anti-Resst Windup procedure)
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. 41964, B, C, D, and S Series

Parts List
101 lndicator Assômbly

Ugg w/o r€mote sst Point
Use w/remot€ s€t Point

369 Proc€ss pointgr adjustmont assembly
aluminum/SST/brass

370 Set po¡nt pointer and bracket assembly,
aluminum/SsT/brass

371 P¡vot p¡n, S30200 SST
372 Washer, SST

lnd¡cator Assembly lndividual Parts (l¡gure 4-21)

Koy Dolcription Parl No. Oty.

61 Procoss Scale. aluminum Ses goneral controllor
part l¡st in the instruction manual

353 Machine screw, SST 16470¡14 X022 1
366 Mounting plate, SST 3841735 x012 1

367 Support brack€t assembly. zlnc/brass f6A70f3 X012 1

368 L¡nk assembly, SST/brass 1647039 X012 2

Notc

Kcy 101 l! tha ¡nd¡cato¡ a¡lembly w¡lhout a renllng
clrm.nL lndlv¡dua¡ paftt lot tho ¡nd¡catot ¡ltcmblt
rru llrtcd ln the lncllcator Allembly lubtoction ol
tà¡r prrt! lltL Key numbstr locationl ¡rc lhown ln
l¡gure 6-21 ln thlt ensta sheoL

Key Descript¡on

374 Po¡nter and brackot assambly,
aluminum/steel

375 Set point ind¡cating asssmbly
W¡th r6mot€ set point
W¡thout remote sot Po¡nt

376 D¡al bracket, carbon steel/z¡nc platecl

377 Dial bracket, St€el
378 Screw. SST

Key 46147 Pressure Gauge(l)

SEE VIEW L

Part No. Otl

(

26A7059 X012 1

3182241 XO12 I
26A7045 X012 1

36A7050 X012 1

36A7051 X012 I
16A9772X022 2

(

39A1126 X012 f
39Afl26 X022 1

28A1736 X012 I

26A9750 X012 1

16A7027 X012 2
1V7657 X0012 4

SEE VIEW H SEE VIEW G

VIEW M

B

EE VIEW E

Fìgure 6-16. Controller Assernb/y Ðrawing

rc

c

1. Ono typo ot pto3luro gaugo ¡3 used tor ùoth output Prossuro 8nd supPly pråssuro
¡ndicatþn.

1188583 X0221188577 XO22
0 to 60 psig/
0 to 400 kPa/
0to4bar

1188583 X0121188577 X0r2
0 to 30 psig/
0 to 200 kPa/
0to2bar

TriÞlo Scr¡o Grúgc

1 I 88577 X0520 to 60 psig/
0 to 4 ko/cm¿

1188583 X032f 188577 Xø20 to 30 psig/
0 to 2 kq/cm¿

Dual Scrlc Gaugc

ssrBra!!
RANGE

GAUGE MATERIAL

--l E

þ
È
F

3lB

á¡^oil¡.^

SEE VIEW J

4

SECTION B - B



41964, B, C, D, and S Series
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Figure 6-21 . lndicator Assembly

VIEW G

Figure 6-16. Temperature Elemenl (Continued)
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MINIATURE 2 WIRE VIBRATION TRANSMITTER
MoDELS 5484 & 5491

e

Model549lB
lndicaling
Transmitter
W1.: .82 kg (1.8 lbs.)

\çt 0b

@@

âssReduce the cost and
complexity of vibration
monitoring with these two wire,
loop powered vibration trans-
mitters

Two models are available. The
Model 5484 is the non-indicating ver-
sion and can be supplied with a
screw cover elbow fitting for connect-
ing field wiring. The Model5491 is
the indicating version and comes
with an integral 2tlzdigit LCD indica-
tor for local vibration readout.

Simply mount either transmitter into
a single tapped hole in the machine
case, connect its two wires into a
4-2O mA current loop, and it will
transmit the machine's vibration level
directly to your analog or ¡rP based
monitor.

Employing no moving pafts, the
þasic transmitter is all solid state and

epo)ry encapsulated in a zinc plat-
ed steel housing.t The LCD indicator
is packaged in a sealed module that
can be positioned in 90" increments
within the elbow fitting to allow prop-
erviewing when the transmitter is
installed.

Each transmitter is factory calibraþ
ed to the nameplate sensitivity.
However, when necessary the span
control can be field adjusted.

NRTUC

SPECIFICATIONS
Vibration Range: see table

Output Current 4 to 20 mA

Frequency Range: 5 Hz to 1500 Hz

Axis Or¡entation: any

Supply Voltage (Vs):

Model 5484: '10 to 60 vdc
Model 5491: 12 to 62 vdc

Maximum Load ResÍstance:

Model 5484:50 (Vs-10) ohms
Model 5491:50 (Vs-12) ohms

lsolation: 500 V, circuit to case.

Electrical Connection: 2 wires,
AWG #18,610 mm (24 inches) long

Temperature Range: see table

Enclosure: NEMA 3R, lP 63

Approvals:
5484C transmiüers are CSA cerlified
explosion-proof, Class I (8, C & D);
Class ll (E, F & G).

5484C-121 and -123 are also
BASEEFA certified ¡ntrinsically safe
EEx ia llB T4.

54918 is CSA certified explosion-proof
Class I (C & D);Class ll (F & c).

@. Model 5484C
Non-lndicating
Transmitter
Shown with optional
elbow fitting.

@. cerririoo

NRTUC

Ms¡HA Approved'

6'

Wt.: .64 kg (1.4|bs.)

4-20 mA red

¡¡r, Supply
+

3/¿ NPT

1.0 NPT

5484
Basic Unlt

33.3 (1.31)
Flals

l/¿ NPT
mounting
stud w¡th
l/2 NPT
bushingt

HOW TO ORDER

*Consult lactory for delails f0r MSHA approved model.

ACCESSORIES:
See last page of Section 2 for mounting
and wiring accessories.

Dimensions in mm
(¡nches)

178
(7.0)

I 165
(6.5)

93.5
(3.68)

38.1 (1.50) Dia.

I olher case materials and mount¡ngs available.

LOAD

5484C or
5491 B

XMTR

Conduit Elbow - aluminum, Class I (C & D),
Class ll (E, F & G) - for use with 5484.

8200-001

0 to 19.9 mm/s, pk-10'C to +70'C54918-022

0 to 1.0 ips, pk-10'C to +70'C5491 B-021

0 to 2.0 ips (50 mm/s), pk
-1 0'C to +70"C
-40"C to +1 00"C

5484C-023
5484C-123

0 to 1.0 ips (25 mm/s), pk
-10"G to +70'C
-40'C to +100'C

5484C-021
5484C-121

Vibration RanqeTemp. RangeModel

1711 TOWNHURST DRIVE. HOUSTON. TEXAS 77043 USA
PHONE: 713-46'l-2131 FAX: 713-461-8223
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