


I 
boiu tions tn'rough erigmeer^a"- produc ts. 

A J h V J . : 1 ) RESOURCES COMPANY 

LEVEL CONTROLLERS. 
SERIES 1001, 10Q1A, AND 1001 XL 



INTRODUCTfON 

Norrfsdal hi^been 4 leader W providfiig q m y tiisfi mM-
surement devices tothepetroleum market f6rovdir30 years. 
In additipn tp the peiroleym raaricet Norriseal level products 
sen/is fowtfte, steel, and indusWal rearkefe, 

The^ponon^eal'SBr^lQdl Level Controller uses a rton-
weatiretprfi^^se^yef. 

Thi$ bfedhqrea^QriUssibeSfiries lOQl.the TQOI ArQnd tha 
1001XL Uquld LeVel Cb'ntrbliera. 
The Series 1001 and IQOlA cartbe right hand or (eft hand 
rriQunted while the HOOtXL is gsed where back mounted Is 
preferred., 

SERIES IOOtA 
TbeSertes: 
cgse/cxjver and^ manlfdld style pilot assembly. 

The ̂ ert!^ JOOIXL Level CpntejIteTMsesra basfe 
roourrtoonnecflon*. 

FEATURES 

pilot (1001 A on^): 

mmva&tiiVim - The cpnttoller Wot pan 0BFy be rempyiecl 
after oppning 90°. This feature prevents the door frpm 
vlbraflnglooseiWWIe inthacfosed p^iflon. A can^fypel^clt 

Internals are available. 

TTiteadJusjtrr^t^ 

trterrcris frbrri outeide wpa^er and allows the. Warmful ex-

conneeUonto airexhaii^ nteiBfold. 

Batttrln ttyter *. A built-in filter In the gae supply connection 
reduces i^gfP^niaintpnancp pfthe eontrpjler'? pilot. 

m r f m i & m i ' k wide spring rartge imke$ the eontrol: of 
) a liquid interfat̂ i pos$ibie witB the standard displader. 

mghiirtefiWndmvteiim &100M)-theppntrottermay 
be changed tor rtght hand dr left hand mduhtJih the field 
without additional parts. 

Electric Cantrolter - Thts option utilizes a standard electric 
^^S^IIrorlDPEJTv 

Spm WpfrceF - For JiquW dump spans greater thati: thp 
m a m displacers *m prnvid̂  a ̂ lit dispiaper pan give 
dump spans aptorT^feetfn Jehgm. 

NAC& - All controllers can be corrttgured to meet NACE 
MRplJS^pecificatlbnS; 



The pitat fe icomprfeeci af ivvo valves - orie to admit pilot, pressiire. and dne to 
exhaust pressure. 

Bali BAncdnfrolsfhef \ m ©f gasTfifothe pitof andig held closed with fdreeeaoerted 
by supply pressumi on the seating area ot'the, ball. 

WHen thifoteie ttattstnifteWto thti^t plnB" Is sufflisTent to ovefcciirtSthiS force 
holdingBall "A* seated, "A" snaps upwrafd. allowing gas tb flow past "A" and out 
the side port of fte pllot 
me spfceric&l end ef thrust pirii "ff* closes ffleexhau^t port ;the m m m \ "A" 
snaps upward. The exhausit port seattrig area Iŝ ŝfrialter thall th^seatlhg area 
of the supply port; therefore, the push rod must remafn seated against supply 
pressure MnflHorĉ  on ihe rod; dWhlsties; 
A sfmuKanedus Jetton occurs as forde is remdved frcrri tfiriisit pi'fi*B» Piiet 

t unseatfngthe push rod, andsuppVpressura 

j^MSn^-Aetim 

A^tht^vaiV^:ai5exi^to Mmfr 
ift^pe^tleniatftfj tl!e/V«!ve$ ciiaete a Foit^Balance POOL 

back witii the same force being appliedby the push rod. These baJanced forces 
are the reason for the term "Force-Balahce." 

pi«5^|^ebTar^W^ Sre 
ftkrtse m m-mdpfeduee&ai 

mi t im® the 6ti^ut: J6adl̂ 9ir2«̂ Vatee ̂  OP ungating vaKre ̂ m inerease 
output loâ Jng, Instrument gas does oot flowwhffe the pllot is in balance. 

mHmpnmpwMomY) 
Thtepiipt wpite aentlcaliy je'toe snap pllpt. thedlfferenee betweenthetwo fe 

enlargied ari^ ^ t e M ^ e l i i ^ 
faster mtê  Tfi& pilot cannbt be converted to a throttle pilot 

Snip Pilot 

B ̂ 11! 

t 

The eledWo level switch uses the force balance principle to open and close an 
electrical switch In response to rising or falling levels; Two standard switches are 
availabte,.£irtgle pole dbubie throw (SPD'O or double pole double throw (0PDT). 
Splash-proof, explosfOh-proof, and hermetically sealed enclosures are available. 

CD 
Eleclrtc Switch 

See 1600 Bulletin for Transmitter/Controller 



PRINCIPLE OF OPERATION 

EOKCEmLANCEPMNClFLE 

TUB operation of the Series topi , iflOi A, and the tootXL 
Level Oonttpllers are based on the Force Balahce Prin­
ciple, A sprtriigibalahces the weighj of a disp 
cfe^Ucgr, aiid^the displacer le ImmersedMo the llguid t̂he 
amountofforce available is proportionaHo flie weight of tiie 

coiitrojlier. 

< in the upper righr^lt<?w^:& schematfc of jhe force 
b^ar^c^hfrdller. Thedo l ^ 

sprinĝ  The weight ofthe displacer decreases as the llipiuid 
level rfees, and the fonce created hy the spring tetision 
' t i i Q s r i i i M ^ 
PUot vvlil invert thi$ dlipn^hg^ foR» t^a pneurftetfo or 
e^aoufptitsignel. 

Por dj^ijontesytfie snap pilot output will be 6qual to the, 
supply pressure over the span of the (iquCd displat^cl. The 

lef^cnini 

increases tfie-pippotllQfiaj t^nrf, and rnoMlĥ i the futeriim 
toward the pitbt thrust pin decreases the proportional band. 
Ttie cohtrol is direct: acting when the rising level increases 
pflert^irtslgnaf. ArevereeacHngeort 
level dera^sesjalto 

As pfcev|0H8(y rnehfî ned, a sptfng t$ used to balancie the 
vv&ight (Mie dtepfacer. With ̂ >i1hg fdite h^d constant; the 
higher tl^llquld level on the dfepla<»r/thegreaterbecornes 
^efQiroavall^tQttepJliat ^ertsp!fegforce:l$»jedi«ed: 
fcy decornpre îng the spring), a higher Ipvel OH the dfe-
pfaoiar lequlred to produce the same force ae before. 

Spring eompressioa cain he reduced to a further position 

This wide spring range makes tfte'pontrol of allqwld lntei>-
faceppsslfele with thestapdard disp 

i On thei 

/Werthespring 
the eontrol, tfierte Is adequate sprii^ force in reserve to 

PORCEBAtANCECONThOLLER 

TOPUEVEtepNTROL 

UQUID INTERFACE 
CQNTR6L 

Krumotttmn. 

IS! 



APPUdAfldNS 

W i n 
SertwfOfltA 
Hioh teva Alarm 

Wttfrput 

Common Applicafions mhutet 

" i , Custody Transfer Measuremenf Systems 
2i Separators 
3. "' 

& waftTestsyatems 
61 nTterfaee DeteeBorf 
7. Compressor Scrubbers 
& Of̂ ore Production Fpcilittes 



SPECIFICATIONS 

Pilot - Pneamattc 

Propdrtlorml-ThrdtUe 

Differential Gap -Snap, k***.** »*•*•*• rf»>n«:«^>. < 

3 - 15PSIG 
6-.30 PSIG 

» ff-20PSIG 
o-^bPSiG 

Blopk & Bleed - Relief . . ^ ^ ^ . v * . * . - ^ ^ PSKS 
ft«$ol>SlG 

o-iooiPsie 

L3-IB PSIG, $~&m&~>*#~»<~Jb« mm&iww. 
9- 30 PSIG, Q -SQ PSJe.„. ,w35 - Wfffik itm} 
0-50 PSIG >.6QPSIQ| 
(J^ 100 PSfG.~ 

?^4hdQt^put 

^lOO PSlG (flteS?) 

l/4Jncl5NPTFeiflale 

Arribtent Urnperature wf^iwi.^w-^f i fa .+lSi)*f 
4oto*27&eF (HighTempJ 

PijetCapacifer 

Ptpportfcwal Band Adjustrnent 
©epbrninended adiusfttjent fer e ftill <*uip«t piessyte 
cfaifoge pyer 5i peiteeW?<>f ̂ i ^ r tg eierrient) 

Throttle.... sa-ism 
.7-55% Snap. 

Relief. «̂$0.;PS» Supply, 7-55% 
@ MPS! &yppfy=S&-iO0% 

« i0& p§r SMPPV » gQraob̂  

Output 
P«Dportldr@l Band Adjustment 
.pe^-iKSicreajiflwi)) 
SPDT..„.^.. 
DPDT 

pledric - HeirneticalVSEistie^ 
SPDT^r.^.>-»W"^!"-^«-----
DPDT ....IP-75% 

mot'Ekct&TQri^Svmi 

........7-55% 

...i2Q*150% 

iv,uPv.>.>4^^W4; 1:5 :^p^e(t^,-25O,,0rs4ftGf WJAJD: 

DPDT. ̂ ..^.v ~-......?.v.„..„...l^lnp8 «1S^ y^vc 

Ambient T^eiatt'?? .•-40te +160^ 
(A Qass Edensleo ^ Uspd for extreme pr<Kje«s 
temperBluree br when body Ifisulafleft te used,) 

Repeatability 1.d% of outputspan 

Dead Band i4.............>.i„.,..4,>.A.>.«... 5v0% of Inpyt ̂ pan 

Unearity „ ...v ;̂«;,,,..ii,t..f.yy...;... 1*75% ef Qutputspian: 

AtnWehtTefflperatare 
Effect on setpoint „ i .0% @ 

a6% @ *1̂ C?IF 
Mecjianical p^tbance Effect on Setpoint .•.»«..., i .l?% 

Specific Gravjt/ 
Ihteiface Detection.,..,...,. 0.035 
Top Level Range , 0.35 to 2.0O 

Temperature Umits 
Body Process Temperature (dependent on 

Process Pressure Rating 
eeveied-;BuftVtfeld »MM»l...M),.'»?l;f'̂ ...*.« TO 60P0 PSiG 

Threaded (H^^^^^^ 

Planed {RF fti JTKD 150 thwSSOO ANSI GLASS 
Urtfon T010^000 PSIG 
Union yy/SightQIass ^ u , . ^ ^ Tti 1500 PSIG 



MATERIAL 

Body 

SfMpi — AlUiMfnurn Seat 

G^mapnmm ,—*< mmpm<fer$ 
FtUbnocarbim COptiCinai> 

intemal Vafving m m 

Filter Hiemerit; 4(5 micron Fhenolte Ftê h 
ImprBgmtetfFBljti 

ScjswsiNiiG!.. 

Pitat-Etactrk- On/Off S witch 

Mlcro-SwiteH Eftelosur6 GaSt AluHriiiSUW 
H6rrnejfenSwî :£nelosurei.„.̂ .<....̂ ...̂ .wfoy..« 

Cfast Aluminum 

Body-ULC 

ASTM A27««t182(^70 to+60O'FJ 
I f l d l X L . . ^ . ASTM A ^ V i / Q ^ A i e s f ^ O t o ^ Q r ^ 

Af fTM ASBI QEaBR^Aie2;e-7Q1d +e0Oi-1F) 

ASTM AIOS 

(For Special DU/ALT Uritofr Body) 

Dfeplattefe...... m^ f2pw*14c r^ 
Acrylte<-20tia*2OCrF) 

Aluminum (-7Qt&+6DD*F)i 
SieSST^Oto^OP^F) 

Dteptaber A rm. , . , . „ 303 SST ̂ airtd«rd) 
316SST(Q|>ti^ 

•YfirtfcifHanQftr,,, - —,.,...„..<,, go^SSf^ndard) 
pwh/0l for vertical displacer position) 

aissSTpqptmai) 

GllailT. . . . . . . . . . . . . i ^yii t * t •» i ;• ;i r» f .•»/3i:'$;&l|T 
(foiryifflqal Mtejieibn artdAJr split dfepfettfeij 

Shafl 303 SST (Std --lto fo +6d&,F) 
3l6:S$T(0pt,7Oto+eorF) 

Bearing: Blocks 303 SST (Std -70 to - (WF) 
316 SST (Opt -70 fo +600' F) 

Beings , 44QO SSt -t^0*F): 

• • - * ^ . • - - , - Nl fr i le^Sifr to*^^ 
NWHiei Lĉ Temp (.yigrtoL+ietf^i 

Afies(-2010+^F) 
EPR(*7GF10t+2SO*F); 

C ^ * 0£«er>.,..,, r r, Ql@ Oast Aned^Afemlmim, 

wim ̂ wmei Paint 
Supply .Sfctt^Qaygea** Bra$&#tan{lgrjij 

?16^ ' 
Bmssi Messruquid.RH gional) 

TiSftjwe Bet.-. „;i.>ri.: * < •• Aiiwninum: (Standi) 
•mim (Marine) 

Rapper B i a r . . , , 3 0 3 5 3 ^ 

SpringAd/CKflni Krieb » . . . , . , AioriimMm (stend^dj 
303 ssr (Marine) 

Futolrgtn; f ». f . . , *...»> i . < t ^ . Nytori ̂ STScrevsf 

Balancing Spring . , Light - SST w/Green Marking 
Mfedlurp - SST w/No Marking 

Heavy - SST#f6iibw Marling 
SatraHeayy -SST v?med Mar^g 

Notes 
Materiais that are certffrad cpmpatlble for NACE service are 
avallabfeLupon reqDest 



HOWTO SPEOIFY 

DETERMNETHE MODEL NUMBER. Thiff>8pecifies series 
and size connection, type pitot, left or right hand mount, pifot 
ectipn, sea!sr,and se^cecQnciitlpn. 

A. «UldMedja: 

B: kmess temperajure (Maximum and Mlhimuitt) 
C Process Pressure 
DL Vessel Size and Dlafneter (Distance of 

connecftpn from bottom of vessel, any 
obstri^qns that miy hinder performance) 

E. B0ciy CfcbneetfbhType; Size, ̂ Batiha 
F. Displacer Position (VertlcaJ or Horizontal) 
G. Controller MounC (Right or Left) If applicabte 
f i pOotA^onr 
I, Area Elertrtcal,Classification If applicable-
J. ispLevefor interface 

RIGHT H ANDMOUMT LEFT HAND MOUNT 

i 
I 

The Series tool end Series IOOtA can be rohflgured ae Right hfarid Mount or Left Hand M&uhJt; The 
orientation of the displacer to the cbfttrtflrer |whileMtiltyW&ftiiiiitmi of the controller (fesOgnates the 
mc^ntfng style. The mounting can be adjusted Jh the field The iSeries lOOlXL is utilized Wheh neither 
R^HandwLeft'HandM^ 

ELECTRIC LEVEL SWITCH 

The electrio leyel switch uses the lorce bafehce pffrfelple to epply fonee to a standard Honeywell Micro-
switch. 

TWo standaid. switches are available, single pole double threw (BPD'ty or double pole double throw 
(DPDT). Rating for ̂ PPT switch is 15 emi» at 125,250, or 480 volts A C. The DPDT switch rating Is 
10 amps 8t 125 or 250'vo|ts A A An explosion-proof or spiash-prpof enctosure is aveilablk 

EX OP 

Explosion Proof 
U-L listed explosion proof 

swich tor hazardous location 
Class I--Groups C&D 

Class 11— Groups E, F $ G 

Splash Proof 
Splash proof svyitches sealed 

against the splash ofcoil, 
water and other liquid of a 

non-comssive nature; but are 
not sealed against immersion. 



MODEL NUMBER CODE 

HS&BArAS 
END CONNECTIONS 

END CONNECTIONS 

MTflfl ^ U l ' I i J i r - Z I ^ Z i i Z j C i T l S I 

BLT-TlL-LJTTJl. ^ C J I 

IfTEI-r -—I 'J-Z^BUS^S 

LAJTL-TL 1 Zi!L UTit j r^HJSIIlL. 'JJ 
r _ ^ _ ^ ^ ^ | ( _ ^ 

PRESSURE RATIi 

I^V 1 'c . J--; 

riSZLL. JIT IZs'Z. lZ 

ii|T j T i 

v ^ l T J : 

-ZZ 'Zi^li 

— - t r r x - i 

.. • ZJ 
' i Z O 

mvr.z 

MATERIAL 

inzx^rwr^i 
BSyjA-ZLZJZZZ! 

. -BODY/SHAFT/BLOCK 

zcjgs^ji^aaiiMsi 

ENCLOSURE 

5ERVICE CONDITION 

Z:ZZ^ri l i i ! !aZIZ!1.^ 1 iLi_ZZZZZ_ i 

ZZFZZ^_JLlI!J^ii£3EIl^Ciir _ j . 

SEAL/BEARING MATERIAL 

C^IZ^ 11. U EI _ ]_Zr^ t i Z ZZZZZJ 
r z n i r U J L

 1 i T j , — v - — 
L _ ii t i i i i r r i ^ ^ i u ; TL. Z Z 
Z 3 M 1 "ILZZZZLZZZJZIZJ^ 

PI LOJ ACTION 

ZJ l ^ l^l^ZZSSTZZZZl 

MOUNTING CASE 

L D t t 1IP2J2 W n & CZ 
' Z L J - 1 _ Z ] L - Z ^ J 

'̂17 Z Ji Zl l^lLI Jiit_' i 

DISPLACER CHART 
DISPlACEn TEM PER AT UR E/PBE S S U H E FjATIflG 

rt_L i JIZ^LZ!:- f ^z^xzz 1 

! i ^ ~ ~ T ^ _ Z .1 i». i JZ 7 r Z Z U X ~Z"7 1 
k i ZHIIJIIUIJLZZ? ^ J E L A I i - ^ i Z z a z n z ^ z n . 
[ w r i E E Z Z Z l Z "TTLZrz Z j r - r 2L 1 " Z 
LTf^J^JLZZZj Y L K D Z " J ZZZZ"Zi i r 
(SSZIMFEZZlZlLi.ZIMMMZZJZI"" _JSMZZZT J 



DIMENSIONS 

MODEL 

B IKTvTH 

rer 1 3.00 1 3.85 1 300 1 
ItPif llUPffeHI 
n r 1 6.00 1 6.00 i gwoon 

LH 1 2,75 1 &95 1 3.S5 1 
WH IHPPH 
LT_ 1 ass 1 2.98 1 
KI I 
i 4;0O 5.19 1 — 
N 0,62 0.69 

r p 7.75 im 1 7.85 1 

%m 
8.01 

t i/4NPT 1/4 NPT 1/*«F*T 
^ 7 5 

i 

i 

Inch dsplaceraim. Lenglh i i ctepentfertt aport displacer 

10 



DIMENSIONS 

DIMEN s ON "F" 
BODYSIZE 

msmsmmssmasmmssmim 

F 
f 

mm 

cz: JH i-
Series tdOtXL 

WEIGHTS 

• 
40 

34 

I 48 

f 
f 55 

r 76 

95 

6,1 110 150 

Weights are for 1001. For IflCfiA add 1 lb, and for 1001X1 add t Ib. 

I t 

I? 



SERIES 1006 VERTIGAL CHAMBERS 

This Series=1001 arid $erjes t<$it&*aff6* extemally mounted using; oor Series. 1006 Vert leal or Wofizorrtai External 
Ohawbers. These external chambers proyid^hioreistabje operation:fdr vessels with Jntemal obstruction or considerabie 
Internal turbulence. 

FLANGED 

'Otherprocess, connedtion&ateltable. 
PROCESS CONNECTIONS DIIVIENSIONS (INCHES) 

TVEt mn** 

flanaed 

u •A f4 

flanaed 

32 
•A 

32 

flanaed 
m 14 8 Id 

flanaed 
m 32 

8 
37 flanaed 

cc » 21 
flanaed 

cc 
32 39 

flanaed 

CD tt D 26 

flanaed 

CD 
32 

D 
44 

Sciawed 

JEB 14 :E 14 

Sciawed 

JEB 
32 

:E 
32 ' 

Sciawed 
EF 14 F 18 

Sciawed 
EF 

32 
F 

36 Sciawed 
.G6 14 S 19 

Sciawed 
.G6 

32 sr ' -
Sciawed 

GH 14 H 

Sciawed 

GH 
32 H 

41 

PROCESS CONNECTIONS 

E^gi i ia i ^ i i^ri 1̂ 3 

mmmMimmmmimmm 

Other displacer lengths available on request; 
Charted dimerisierte are for process connecting piping, Alf Other dimensions may vary with respect to flange size 
and ANSI class. 

12 



J2n 
17**-

DOMES AND HQRIZOiNTAL CWAMiERS 

m 

0 o 
-4--

Series 1006D Dome 

To spesify a dome pniy (ifeis is ih© i 

of ttifr^rfesNqmbsrr^eifert0T<^M£^eie0dtr 

seeaoft verfieaiChahiber Siyfe. 

Series 1006 MorlzonM Chamber 
(l?or Mo^rNwrnher (fecl^ wferta page 

with Rahged level Ci>ntroire r 

« 4 
D 
-4- i 

with Sc(Bw6d Level Contron̂ r 

7 T 

PosRionof Process Connectfona 
The follbwfttg diagram tllusttatesthe location of theprocesffeonnecflonsand level controirer relativefto Positioni (Pi) which 

aBro, Refer••p&^fignitorr 

: LE FT | 

UVBlGemtfbllar Level Controller v 

13 



TheMOwlhg model codes! apply to the Series 1006 Vertical Chamlter w i ^ Dome and to the Serfes 10000 Dome Only, 

Md6M^ ̂ MrM0E.M - EL 

CHAMBER/DOME PIPE SIZE 

immzzw^ftmri 'isms. 

'• •• VERTICAL DOME STYLE 

VERTICAL CHAMBER STYLE 

»'' ^ u ' / ^ j " " . . i , . r i d la < UJ, Ev3 

. TLJ} Z \ D « T L u - l 5 ! ! ZL j ^ i ! ^ " ! ^ 

DISPLACER LENGTH 

£EJ2ZZ3LL-J J ^ l 
6 I I L . ] 

?£X» IL _ J f ' 

is*- . J z i 

^ i Z i U L ^ J i l " Z 

D O HI E/C H A M B E R fvl AT E R IAL 

^Jli!lfcZ_....,, v ^ . i ^ j Z Z ^ i i ^ ^ ^ I 

Carbb'rfSteel - NACB 'AaSS/AasO* ^SO'R.' 

'CarbortSteel-NAOEAWS^AlOB - " ' i " 1 R 
316 L StalnlHs Sleel - X Ra/NACE. S 
SlASIalhle^SWalKK .JiSij I,-' .J^'d J 

'af^SianlffsSSfiffil^XrrtaVO^.i^'V e 

•:PROCESS;'CQNNECTION 

i so Indh * IS ! 
»nnin»h • •20 
3fQ0 nch 30 
4Q0 nch 40 

Note: 
Sppcify when Gguge 
Dimension. 

• POSITION PROCESS-CONNECTION 7 

Ri,iJL-ZLz , i£/gm.zzr L^iaaa 

IsZî  Z£3ZJ I* I Z S M Z I J tuJZr^ 

tr. (z r ̂ rozzri MJ^J 
il^TJZi^D^i- HAiMIZr rvz ru iS 3 

STUD & GASKET MATERIAL 

_ A J J ^ J L J 1 i . J 

If ^^L^LzLH^lVYi 

RATING PROCESS CONNECTION 

J ZZ! T L ^ Z Z -^ _iI_T">e.-"j 

Sairises Process 
Dome^hamberHanga 

{tawectlbrtbAMgl 

Rated 

GRH 

M. 

, WB' 
W1 
WX 

SM 

.BtJtWflHt'ScheduWlfiO' L. 
••ButtvteldJSahfedulo XXH <Exlra Hi iwT 
tSpcketvfetd -S(,hedur9 4Q 
Socketweld ̂ Schedule 80 
Soclcotweld-Schedule 160 

•Female 
Screwed Mala 

Cphhectlohs are rSqulted- G l v e s ' 2 9 . PosiUon, ahd Center to Center 

14 



MODEL NUIVIBER CODE 

Series 1006 Horizontal Chamber 

CHAMBER PIPE SIZE 

mmmmmmm 

HORIZONTAL DOME STYLE 

HORIZONTAL CHAMBER STYLE 

• DISPLACER LENGTH 

*"n?irirTi 

CHAMBER MATERIAL • • 

CWrti^§t^Al0fi/Alp8€}«Jepi:X-F|«iy 

STUD & GASKET MATERIAL 

IL iL_ — J U ^ J ^ I ] 

cSSJE-iL 

TYPE PROCESS COWMEOTlOfJ 

Eili_'J Jiatila. aj') J'iLlIi 

ETaCiZjiilLL-^J'^lili liiS1,^: J 

asa ZJhlLkdilAJjjVM.^ r ^ ~ ~ 

1$ 



Solutions t h r o u g h engineered products . 

^ORRfSEAE 
l ^ n H : : A ^ D O V E K - ) RESOURCES COMPANY 

P.O. Box 40525 - Houston, TX 77240-0525 
Phone: (713) 466-3552 * Fax: (7J3) 896-73S6 

htt p.7/vi wvv.noniseal.induslry.iifct 



Installation for L1100, L1200, L1200N Series 
• iquid Level Switches and DV850, DV875, 
and DV2100 Series Dump Valves D V models are Patent pending. 

LDV-92151N 
Revised 12-01 

SectionIS 
(00024175) 

murp 
Please md the following instrnctions before installing. A visual inspection for damage during shipping is recommended befoie mounting. 

G E N E R A L I N F O R M A T I O N 

W A R N I N G 
BEFORE BEGINNING INSTALLATION OF THIS MURPHY PRODUCT 

• Disconnect all electrical power to the machine. 

• Make sure the machine cannot operate during installation. 

• Follow all safety warnings of the machine manufacturer. ; 

• Read ancl followall installation instructions. • 

• OBSERVE all pressure ancl electrical ratings and require­
ments for the devices and the operating environment. 

• BE SURE all pressure HAS BEEN REMOVED from the : . 
. vessel before opening any pressure connections. : 

ce 

Specifications 
I Body 

Description 
Series LllOO and L1200 Uquid Level 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. TTiey screw direcdy into the wall of Oe 
vessel. Saies L1200 can also be nsed with a weld collar or extemal float chamber. 

Series L1200N is a float-activated, pneumatic-vent level device used to operate dump 
valves or similar devices. Hiis modd screws directly into die vessd or canbe 
mounted via an external float chambec ft cannot be used with wdd collar 1505Q37S. 
Modd variations include a dump vahe operator wift or wiihout a filteufrressure 
regulator and indicating pressure gauge. 
NOTE: AU sUMess sted verrtons cf LllOO, 11200, U200N, L12Q0NDVO. and 
U200NDVOR series cany Canadian Registration Nimber OF1476.2. 

Series DV8S0, DV875 & DV2100 Damp 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; NOTE: AU slainless steel versions qfDV850, DV875, and 
DV2100 series carry Canadian Registration Number OC1476.2. 

Ŝtandard: Bectroless Nickel plated steel 

Electrical 
• Standard SPOT: 5 A 9125/460 VAC (see p. 3 for full ratings) 
• Optional DPDT: 10 A @ 250 VAC (see p. 3 tor full ratings) 
Wire: 18 AWG x 36 In. (1.0 mm' x 914 mm) 

O-Rlngs: Viton 
Valve: Itoo-way snap-action vent type 
• 1/8 In. (3 mm) orifice wA/lton "A" seat 
• 1/8 NPTinlet; 1/4 NPT outlet 
• 30-70 psi (207-483 kPa) [2.07-4.83 bar] operating pressure 
Dump Vahe Operator Operates Murphy DV Series 
dump valves or similar. 

Pressure 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 bar]. 

leration: 
H=For high level, L=For low level H H H H H H H 

=1-1/2 NPT 8 =2 NPT tMeets NACE standard MR-01-75 (or direct exposure to H2S service. *Not available with DPDT snap-switch. 

"'Products covered by this literature comply with EMC Council directive 89/336/EEC regarding electromagnetic compatibility. 
LDV-92151Npagelof8 



D I M E N S I O N S 

L l l 0 0 and L1200 

l l i n . 
" (279 mm)" 

N o t e i : 
L1100:1-1/2 NPT 
1.1200:2 NPT 
Note 2:1-9/16 (40 mm) 
SF option: 
LttOO: 1-1/2 (38 mm) 
M200:1.3M(44inm) 

3^8 in. 
"(92 mm)" 

L1200N, L1200NDVO and L1200NDVOR with 
Dump Valve Operator, Pressure 

Regulator and Gage 
Pressure . 

New Dump Vahre 
Operator Assembly 
p/n 15010216 

Float travel between Operate 
and Reset* 0.25 in. (6 mm). 
Switch operates on Rising Level 
w/ float at horizontal centertne 
±0.25 In. (6 mm). 

J~3-5/8ln.(92mm)-. 

Dlb. 3/4 Hex 
(See Note) 

5 In. (127 mnt.) mlnlntwn 
dearanca Is requtred for 
float movemonL 

-3-1/2 In. (89 mm)-
SF= 3-3/4 la (95 mm) 

-11 In. (279 mm) SF op«on= 11-1/4 In. (286 mm) 

-1-9/16 In. 
(40 mm) 
SF options 
1-3/7fn. 
(44 nun) 

L1111 

11*16 m. 
(287 m m ) -

2-3/18 in. 
(56 mm) 

L>63ffi4ln^ 
{97 mm) 

Note: For use only wilh Old Round Dump Vahre Operator Assembly (16000940). 

DV850, DV875, and DV2100 
Ser ies Dump Valves 

Note 
l 

Noto: 1-9/16 (40 mm) 
SF option: 1-1/2 (38 mm) 

Mff i ln . 
(92 rmn) 

Float travel between Operate 
andReset=0J5la(6mm). 
Switch operates on Rising Level 
w/float et horizontal centerflna 
±0^5 la (6 mm). 

L l l 5 0 and L1250 

,17-1/2 iiw. 
(445 mm) 

10 in. 
'(264 mm)' 

Note 2 
_ L 

3-5fflin.. 
(92 mm) 

Note): 
L1150:1-1/2 NPT 
L1250:2 NPT 

Float travel between operate 
and reset= 0.75 in. (19 mm). 
Switch operates on Rising level w/ float at 
horizontal centerilne ±0.25 In. (6 mm). 

Note 2: 
L1150:1-1/2ln.(38mm) 
L1250:2 in. (51 mm) 

f 
f 

t 
p 

A 
DV850/SS 
6-3/4(171) 

DV875/SS 
6-3/4(171) 

DV2100/SS 
6̂ /4(171) 

B 7-9/64(181) 7-9/64 (181) 7-59/64(201) 
C 3-9/32(83) 3-9̂ 2(83) K3ffi4(101) 
0 2-19/64(58) 2-19/64 (58) 2-5fl2(55) 
E 1 NPT INPT 2 NPT 
F 1/2 NPT 3/4 NPT INPT 
B 1/8 NPT 1/8 NPT 1/8 NPT 

LDV-92151Npage2of8 NOTB: Dimensions are In inches and (millimelers) 



R E P L A C I N G A N D I N S T A L L I N G T H E D V O A A S S E M B L Y 

When replacing/installing the old style OVO assembly with the new style (DVOA), tubing and fitting modifications are required. Wesuggest 
removing the L1200NDVO/DVOR from the vessel. Relieve pressure from the vessel or use block valves before removing the L1200NDVO/DVOR. 

Replacing and Installing the DVOA 
Assembly For Models L1200NDVO & 
L1200NDVOR 
Tools Needed: Strap or pipe wrench; 3/4" Hex wrench; 9/16" hex 
wrench; needle nose pliers; tubing cutters and benders and the 
appropriate tools for the fittings. 

1. Block off and bleed the instrument gas pressure supply to the 
L1200NDVO. 

2. Remove the tubing between the L1200NDVO and the 
separator dump valve, and remove the supply gas tubing 
(regulator [-R] if used). 

3. Reinove the L1200NDVO from the vessel (optional). 
4. If the L1200N was removed from the vessel, mount it in a 

suitable vise on a work bench (if possible). 
5. Using the proper tools, disconnect the Inlet, Outlet and 

Exhaust fittings from the existing DVO (see fig. 1). You will 
re-connect these to the new DVOA in a later step. 

NOTE: The following steps must be done with the DVO in the 
upright position (on top oftheL1200N). 

6. Remove the L1200N cover (this will aid with the alignment 
of the new DVOA Valve Bushing). The use of a strap 
wrench or a pipe wrench may be needed. 

7. Insert the new Valve Bushing through the new DVOA (see 
fig, 2). The maridngs oa top of the DVOA must be feeing 
up. This will be needed in step 9. 

8. With a 3/4" hex wrench loosen the existing DVO, valve 
stem, and static seal (see fig. 3). Once the assembly is 
loosened, VERY CAREFULLY use needle nose pliers to 
hold the Valve Seat Assembly in place. Remove the existing 
DVO making sure the Valve Seat Assembly inside the 
L1200NDVO is aligned and straight (see fig. 4). 

CAUTION: MAKE SUB! the Valve Seat Assembly Inside 
the L1200N remains In plaee after removing the DVO. 

9. Holding the Seat Assembly up with the needle nose pliers 
inside the L1200NDVO body, place the tip ofthe new 
DVOA valve bushing through die spring and into the hole in 
the center of the valve seat, and tighten the valve bushing. 
The Valve Seat Assembly should be able to move freely up 
and down after the bushing has been tighten. The DVO red 
button must fece away from the vessel. 

10. With the new DVOA aligned over the hex on the L1200NDVO 
body, tighten the Valve Bushing usin̂  the 9/16" hex wrench. 
You may need to hold the DVOA while tightening the Valve 
Bushing to keep it from rotating (see fig. 5). 

11 Jf the L1200N is in the vise, operate the float and inspect for 
smooth and proper operation of the Valve Seat Assembly. 

12. Replace the L1200NDVO cover (see fig. 6). 
13. Using the appropriate tools re-install the Inlet, the Outlet and 

the Exhaust fittings to the new DVOA (see fig. 5). 
14 If the L1200N was removed from the vessel re-install it at this 

time. 
IS.Modify existing or install new tubing to connect the Inlet, the 

Ouflet and Exhaust fittings. 

NOTE: Cieas, dry instrument quality gas should be used. 
Use of filters will improve service life and reliability. 

(Old DVO) 

a m 

Figure 3 

Figure 4 

Figure 5 

Figure 6 
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P R E S S U R E V E S S E L I N S T A L L A T I O N : L 1 1 0 0 , L 1 2 0 0 , a n d L 1 2 0 0 N 

Direct Installation into the Wall of the 
Pressure Vessel 
1. Detennine that the float travel is not 

obstructed by the coupling in 
the vessel wall, intemal 
baffles, etc. 
Do NOT use more than 
one arm extension P/N 
15050395. 

2. BE SURE that the float 
and extension are tight 
and that the lock washer is 
inplace. 

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 Ae 
bottom. For L1200N the 1/8 NPT pneumatic connection 
should be on top (the 1/4 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 fiilly installed befbre reconnecting electrical power. 

7. BE SURE all pressure connections are tight before 
pressurizing the system. 

Installation with a Weld Collar 
1. The weld coUar, P/N 15050375, 

must be welded into tiie wall of 
the pressure vessel according 
to code standards and good 
welding practices. 

2. Follow above instructions 
for installation directly 
into the wall ofthe 
piessure vessel. 

3. NOTE: Weld collar 
15050375 can be used 
ONLY vrith model L1200. 

Installation Using External 
Float Chamber 15050697 

CAUTION: USE "NON SPARKING TOOLING". 

1. Install the float chamber 15050697 on the outside wall ofthe 
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. 

2. A tee is typically installed at the bottom of the lower 1 inch 
pipe riser to allow draining ofthe float chamber for servicing 
or replacement. 

NOTE: A typical installation with Blocking and 
Bleed valves is shown at right. 
3. Install the L1200 or L1200N 

in the 2 NPT connection of 
the float chamber. 
BE SURE 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. 

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 
kPa) [2.07-4.83 bar]. 
If produced gas is used as 
the signal source, it should be 
taken afler 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: Checkfilter periodically for wear and tear and 
elements that hamper the flow of the pneumatic signal. 

2. All pressure connections must be tight and maintained tight 
so as not to leak air/gas. 
Valve seat adjustment can be made if air/gas begins to leak. 
Care should be taken when adjusting as only slight movement 
is necessaiy to stop the leakage; excessive force will bind the 
seating mechanism. 

Hex Socket Set Screw 
• loosen for adjustment 
tighten after adjustment 

Hex Adjustment Nut 
tum left until air 
seepage stops 
Caution: only slight 
adjustment is needed—too 
much will lock up mechanism 

L1200N 

•Trip Cam (float down) 
shouid be In 
this position 
non-adjustable 

L 
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T Y P I C A L I N S T A L L A T I O N O N G A S C O M P R E S S O R S 

Bas ic Operation 
As condensate rises in the scrubber, the float on 
the L1200NDVOR 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 
L1200NDVOR 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 
MURPHYGAGE* help keep the control pressure 
clean and dry. They also allow the operator to 
adjust pressure to recommended levels. 

r 
Rising Level Shutdown 
L1200 (with snap-switch) 

Scrubber/Separators 

Air Supply Maimum 
Minimuni control 300 psi (2.07 MPa) 

isura30psl m. [20.70 bark 
rkPa) [2.07 bar] A 

it " : 

t-st 

I 

^L1200NDV0H 
Dump Valve Operator. 
Fllter/Remilatoi 
with MURPHYSAGE* 

Minimum control 
30psl(207kPa) 

Dump Valve 

Union 

J—*• Condensate Out 

D U M P V A L V E I N S T A L L A T I O N 

DV850 - DV875 - DV2100 

CAUTION: USE "NON SPARKING TOOLING". 

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 tiie vessel to facilitate valve repair or replacement 
2. Position the DV valve drain connection so it is on the bottom. 
3. Install a 2-way valve to the drain line between the lower 

vessel entry and the condensate out line. 
4. Be sore the unit is screwed tight and does not leak liquid. 
5. Install the piping for the pneumatic input signal into the 1/8 

NPT threaded connection of the pressure inlet port (on top of 
the DV valve). 

6. Install a 2-way valve and union between the DV drain 
connection and the condensate out line. 

NOTE: The typicalprocedure to remove the vahe should be: 
1. Close lhe shutoffvalve between the scrubber and the DVvahe. 
2. Operate the dump valve to equalize pressure to the drain 

(condensate out)line. 
3. Close the shutoff vahe downstream of the drain. 

Be Careful, pressure will still be in the system at the drain 
pressure when the unions are loosened 

Typical Dump Valve installation 

Valve Open/Closed 
Indicator Button 

Pneumatic 
Input Signal 

fc^-Drain Connection 
Union 

Condensate Out 
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R E P L A C I N G T H E D U M P V A L V E S E A T K I T 

Replacing the Seat Kit on the Dump Valves 
Tools needed: 7/8" hex wrench, 7/16" hex wrench, 1-1/8" hex 
wrench, and thread sealer; optional pressure source. 

NOTE: Relieve pressure from scrubber or use the block valves 
before removing the DVdump vahe. 

1. Remove the valve from the Scrubber. 

CAUTION: THE BOOY SEAT AND PISTON SEAL WILL BE DAMAGED IF 
ALLOWED TO TURN AGAINST EACH OTHER. THE PREFERRED METHOD 
IS TO USE AIR TO KSP THE VALVE OPEN. IF AIR IS NOT AVAILABLE, 
CAREFULLY FOLLOW THE ALTERNATE INSTRUCTIONS (STEPS 2A & 8A). 

ALSO, DO NOT GRIP THE OPERATING STEM WITH ANY TOOLS. IF STEM NEEDS TO 
BE HELD, USE THE NUT ON THE BACK OF THE DIAPHRAGM. 

2. Apply 30 psi to the pressure inlet port (top of valve). 
The Shaft and Piston Seal will extend. 

2A. IF AIR IS NOT AVAILABLE DO THE FOLLOWING: 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, 
carefiilly tum tiie valve upside down with the Piston Seal 
pointing up. Gamp the bottom housing down, or secure it 
against a flat surface to compress tiie 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 tiie 7/8" hex wrench, and remove 
tiie Locknut with 7/16" hex wrench. 

4. Unscrew tiie Piston Seal with die 7/8" hex wrench. Now, 
unscrew the Body Seat (use 7/8" hex wrench for DV850 and 
DV875 models). Use the 1-1/8" hex wrench for the DV2100 
Series models. 

5. 

Pressure Inlet Port /Top Cover 

Piston Seal 

LockNut 
Apply thread sealer to new Body Seat, and screw it in place 
tightening with the wrench until it stops. NOTE: Clean the 
female threads in the body before inserting the new Body 
Seat to facilitate threading. 

6. Apply thread sealer to tiie shaft (ston), and screw tiie new Piston 
Seal on to the shaft (stem). 

7. Hold the Piston Seal with the 7/8" 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 
marics made in step 2A. Re-install the DV into the scrubber. 

R E P L A C I N G T H E D U M P V A L V E D I A P H R A G M A S S E M B L Y 

Replacing the Diaphragm Assembly for all 
DV models (Refer to the Illustration above) 
Tools needed: 7/8" hex wrench, 7/16" hex wrench, 5/8" hex 
wrench or socket, and thread sealer. 
NOTE: Relieve pressure from scrubber or use the block valves 

before removing the DVdump vahe. 
1. Remove the valve from the Scnibber. 
2. Remove the valve Top Cover (bolts/nuts). Note the 

orientation of tiie Top Cover to the bottom. Mark both sides 
of die Diaphragm Housing before dis-assembly. 

CAUTION: MAKE SURE TO USE A W HEX WRENCH TO HOLD THE 
PISTON SEAL WHILE REMOVING THE DIAPHRAGM ASSEMBLY. DO 
NOT GRIP THE DIAPHRAGM (BLACK RUBBER) WITH ANY TOOLS. 

3. 

4. 

Hold the Piston Seal with a 7/8" hex wrench making sure to 
keep the shaft (stem) from tuming, and remove the nut on 
the back of the diaphragm assembly with the 7/16" wrench. 
While holding the piston seal with the 7/8" 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 assembly, apply thread sealer to the shaft/ 
stem threads and hold the Piston Seal witii a 7/8" hex wrench. 

6. Keep holding the Piston Seal with 7/8" hex wrench. Make sure 
tiie 3/4" nut side of the new diaphragm assembly is toward 
the shaft. Press the diaphragm assembly into tiie 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 to 7/16" nut, and screw it on to the shaft 
threads to lock the diaphragm assembly in place, tighten the 
nut with the 7/16" wrench. 

8. Press down the diaphragm assembly with your hands to 
open the valve, and verv carefully turn to align the 
diaphragm holes with the lower housing bolt holes. 

CAUTION: THE BODY SEAT AND PISTON SEAL WILL BE 
DAMAGED IF ALLOWED 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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E L E C T R I C A L I N F O R M A T I O N A C C E S S O R I E S 

SPDT (Snap Switch) 
Green Grd, Connedton 

O -4 - ^ While COM. RedNC 

-5° 
Switch Rating: 5 A @ 125-250- 480 VAC 

1/2 A @ 125 VDC 
1/4A@250VDC 
2A ® 6-30 VDC Resistive 
1A @ 6-30 VDC Inducflva 

DPDT (Snap Switch) 
Green Grd. Connedton 

BtackN.O. Q -^r y/hlta COM. 
Red N.C g - J - O 
BIWN.C. 

OmnoeN.Cg- -O 

O 
Switch Rating: 10 A @ 125-250 VAC 

1/2 A @ 125 VDC 
1/4 A ® 250 VDC 
10 A ® 8-24 VDC 

Inductive/Resistive 

Order by part number designation. 

55050617: DV850/DV875 Adapter Bushing 
Material: 2-1/2 Hex bar stock C.R.S 

2-1/16 In 
' (52 mm) -

.Mm 
1-1/16 In 
127 mm) 

•111 
2 NPT 

2-1/2 In 
(64 mm) ' 

R E P L A C E M E N T P A R T S 

Order by part number designation. 
L1100/L1200* 
15000893: BUOYGUS^float 
15000894: StaMess Steel float for L1200 
15000937: Stainless Steel float for LUOO/LUU 
15000124: SPDTsnap switch assembly 
15010213: LllOO counter balance assembly 
15010214: L1200 counter balance assembly 
L1200N 
15050420: Cam spring return 
15050421: Cam 
15000893: BUOYGLAS1"float 
15000894: Stainless Steel float for L1200N 
15050453: Valvestem 
15010189: Counter balance assembly 
L1200NDVO and L1200NDVOR 
55050621: Regulator only 
05706499:2QBPG-D-75 Pressure MURPHYGAGE1 

0-75 psi (517 kPa)p.l7 bar] 
15010216: DVOA assembly (New rectangular style) 
15000940: DVO assembly (Old round style) 
00003341: Filter for regulator 
00003340: Regulator Diaphragm Kit 

DV850, DV850SS, DV875, DV875SS, DV2100 and DV2100SS 
55000219: Diaphragm Assembly (all models) 
55000224: Seat Kit (DV850, DV850SS. DV875 andDV875SS) 
55000225: Seat Kit (DV2100 and DV2100SS) 
55050617: Optional Adapter Bushing 2 NPT to 1 NPT 

"To maintain hazardous location listings, all other repain must be made by the factory. 

15050697: Extemal Float Chamber 
INPrpp taces , t ^ ^ - H 

3-1/2 ln._ 
(89 nun) 6-45/64 In. 

(170 mm) OperaUno Pressnre: 2000 psi (13.8 MPa) [138 bar]. 
OperaUng Temperatura: 400°F (204°C). 

15050375: Weld Collar 
•2 NPT 

2-7/BIn 
(73 nun) -

_ 4-1/2 In _ 
(114 mm) 

Operating Pressure: 2000 psi (13.8 MPa) [138 bar]. 
OperaUng Temperature: 400oF (204°C). 

15000892: Float Shaft Extension 
10-32 UNF 

10-32 NF 
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NOTES 

Warranty 
A two-year liniited wananty on materials and workmanship is given with this Murphy product 

Details are available on request and are packed with each unit 

tnurphi 
FWMurphy 
PO. Boi 470248 
Tuko, OUahomo 74147 USA 
1918)317-4100 
(ax(918|317-4266 
o-raoO satas@lwmwiihy.Kim 
sww.fwmuipliy.com 

CONTROI SYSTEMS & SERVICES DIVISION 
P.O. Box 1819; Rnsenbag, Texos 77471; IKA 
(281)342-0297 lox (281) 3414006 
e-mdl SGles@bmiirpliy.com 

MURPHY DE MEXICO, SJL DECV. 
BhnL Antonio Rodio Conlero 300, Fracdin del Aguaie 
Son Luis PatostSlR; IMo 78384 
+52-444-8206264 (ax +52-444-8206336 
e-mait vcnhi3nn@miirpliymex.com.mii 
www.rTHjrphyniexcorojnx 

FRANK W. MURPHY, LTD. 
(lwnhRi;lma*Kk,S<i&l«"vWl 101; UX 
+441722410055 (ox+441722410088 

iflsales@fwnur]!liy.cojil( 
www.fiiTnurphy.co.uk 
MURPHY SWITCH OF CAUFORNIA 
4134312lh Sireel West 
Mradole, CoCfomia 93551-1442; USA 
(661)272-4700 fax (661) 947-7570 

www.murphy5wit4com 

MACQUARRIE CORPORATION 
1620 Ham Highmy 
CamplnllfleU, Kc 3061; Auflnito 
+61 3 9358-5555 fax +61 3 9358-5558 
(Mmdln 

In order to consistently bring you the highest quality, full featured products, m reserve the right to change our specitications and designs at any time. 
Primal lnU.SA 
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Introduction 

Description 
The 41 SOK and 4160K Series pneumatic pressure 
controllers and transmitters use a bellows or Bourdon 
tube sensing element to sense the gauge pressure, 
vacuum, compound pressure, or differential pressure 
of a liquid or gas. The controller or transmitter output 
is a pneumatic pressure signal that can be used to 
operate a final control element, indicating device, or 
recording device. 

Specifications 
Specifications for the 41 SOK and 4160K Series con­
trollers and transmitters are listed in table 1. Table 2 
explains available configurations and options. 

Installation 

Standard Installation 
The instruments are normally mounted vertical with 
the case/cover as shown in figure 1. If installing the 
instrument in any other position, be sure that the vent 
opening shown in figure 3 is facing downward. 

Scope of Manual 
This instruction manual provides installation, operat­
ing, maintenance, and parts information for the 41 SOK 
and 4160K Series Wizard® II pressure controllers 
and transmitters shown in figure 1. Refer to separate 
instruction manuals for information regarding the con­
trol valve, actuator, and accessories. 

Only personnel qualified through training or experience 
should install, operate, and maintain this instrument. If 
there are any questions conceming these instructions, 
contact your Fisher sales office or sales representative 
before proceeding. 

Panel Mounting 
Refer to figure 3. 

Cut a hole in the panel surface according to the di­
mensions shown in figure 3. Remove the cap screws 
(key 252), brackets (key 251), and vent assembly (key 
15). Slide the controller or transmitter into the cutout 
and reattach the brackets. Tighten the cap screw lo­
cated in the center of each bracket to draw the case 
snugly and evenly against the panel. Reinstall the vent 
unless a remote vent will be used. 
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Table 1. Specifications 

Available Configurations 

See table 2 
Input Signal*1) 

Type: • Gauge pressure, • vacuum, • compound 
pressure, or • differential pressure of a liquid or 
gas 
Limits: See table 3 or 4 

Output Signal^) 
Proportional-Only or Proportional-Plus-Reset 
Controllers and Transmitters: 
• 3 to 15 psig (0.2 to 1.0 bar) or 
• 6 to 30 psig (0.4 to 2.0 bar) pneumatic pressure 
signal 
Differential Gap Controllers: 
• 0 and 20 psig (0 and 1.4 bar) or 
• 0 and 35 psig (0 and 2.4 bar) pneumatic pres­
sure signal 
Action: Control action is field reversible between 
• direct (increasing sensed pressure produces in­
creasing output signal) and • reverse (increasing 
sensed pressure produces decreasing output sig­
nal). The suffix R is added to the type number of a 
construction specified for reverse action. 

Supply Pressure Requirements 

See table 5 
Steady-State Air ConsumptionC) 

See figure 2 
Supply and Output Connections 

1/4-inch NPT female 
Common Signal Pressure Conversions 

See table 6 
Proportional BandC) Adjustment 

For Proportional-Only and Proportional-Plus-
Reset Controllers: Full output pressure change 
adjustable from 3 to 100% for a 3 to 15 psig (0.2 to 
1.0 bar), or 6 to 100% for a 6 to 30 psig (0.4 to 2.0 
bar) of the sensing element range. 

Differential Gap Adjustment 

For Differential Gap Controllers: Full output pres­
sure change adjustable from 15% to 100% of sens­
ing element range 

ResetC) Adjustment 

For Proportional-Plus-Reset Controllers: Adjust­
able from 0.01 to 74 minutes per repeat (100 to 
0.01 repeats per minute) 

ZeroC) Adjustment (Transmitters Only) 

Continuously adjustable to position span of less 
than 100% anywhere within the sensing element 
range 

Span'1) Adjustment (Transmitters Only) 

Full output pressure change adjustable from 6 to 
100% of sensing element range 

Performance 

RepeatabilityC): 0.5% of sensing element range 
DeadbandC) (Except Differential Gap Control­
lers*2)): 0.1% of output span 
Typical Frequency Response at 100% Propor­
tional Band 
Output to Actuator: 0.7 Hz and 110 degree phase 
shift with 113 inches3 (1850 cm3) volume, actuator 
at mid-stroke 
Output to Positioner Bellows: 9 Hz and 130 degree 
phase shift with 3 to 15 psig (0.2 to 1.0 bar) output 
to 2 inches3 (33 cm3) bellows 

Ambient Operating Temperature Limits 

• Standard Construction: -40 to 160°F (-40 to 
710C) 
• High Temperature Construction: 0 to 220oF 
(-18to 1040C) 

Typical Ambient Temperature Operating Influence 

Proportional Control only: Output pressure 
changes ±3.0% of sensing element range for each 
50oF (280C) change in temperature between -40 
and 160°F (-40 and 710C) for a controller set at 
100% proportional band 
Reset Control only: Output pressure changes 
±2.0% of sensing element range for each 50oF 
(280C) change in temperature between -40 and 
160oF (-40 and 710C) for a controller set at 100% 
proportional band 
Transmitters only: Output pressure changes 
±3.0% of sensing element range for each 50 0 F 
(28°C) change in temperature between -40 and 
160oF (-40 and 710C) for a transmitter set at 100% 
span 

Options 

Case pressure tested to 2 psig (0.14 bar) 

Approximate Weight 

18 pounds (8.2 kg) 

1. This term Is dsfined in ISA Standard S51.1 -1979. 
2. An adjustable differential gap (differential gap controllers) is equivalent to an adjustable deadband. 



41 SOK and4160K Series 
Table 2. Available Configurations 

DESCRIPTION 

TYPE NUMBER!1) 

DESCRIPTION 
Bourdon Tube 

Sensing Element 
(Gauge Pressure 

Only) 

Bellows Sensing Element 
DESCRIPTION 

Bourdon Tube 
Sensing Element 
(Gauge Pressure 

Only) 
Gauge 

Pressure 
Differential 
Pressure 

Proportional-only controller 4150K 4152K 4154K 

Proportional-plus-reset controller 
Without anti-reset windup 4160K 4162K 4164K 

Proportional-plus-reset controller 
With anti-reset windup 4160KF 4162KF . . . 

Differential gap controller 4150KS 4152KS . . . 
Transmitter 4157K 41 SSK 4155K 

1. Vn suffix R Is added to the type number of a construction spedfied fbr reverse action. 

Table 3. Bourdon Tube Pressure Ranges and Materials 

D D C O B I I B C B A U A B e M l 
MAXIMUM ALLOWABLE STATIC PRESSURE^ UMITS<3> 

Standard With Optional Travel StopW MATERIAL 
Pslg Bar Psig Bar Pslg Bar 

Oto 30 
Oto 60 
Oto 100 

0 to 2.0 
0 to 4.0 
0 to 7.0 

30 
60 

100 

2.0 
4.0 
7.0 

48 
96 

160 

3.3 
6.6 
11 

0 to 200 
0 to 300 
0 to 600(5) 
0 to 1000(5) 

Oto 14 
Oto 20 
Oto 40 
Oto 70 

200 
300 
600 

1000 

14 
20 
40 
70 

280 
420 
720 

1200 

19 
29 
50 
83 316 stainless steel 

0 to 1500(5) 
0 to 3000 
0 to 5000 

Oto 100 
0 to 200 
0 to 350 

1500 
3000 
5000 

100 
200 
350 

1650 
3300 
5500 

115 
230 
380 

0 to 8000 
0 to 10.000 

Oto 550 
0 to 700 

8000 
10,000 

550 
700 

8000 
10,000 

550 
700 

1. Range marked on Bourdon tube may be In kPa (1 bar = 100 kPa) 
2. This term is defined in ISA Standard 851.1-1979. 
3. Bourdon tube may be pressurized to limit shown without pennanent zero shift. 

4. With travel stop set at 110% of the range. 
5. These Bourdon tubes are also available in K-Monel fbr sour gas service. 

Table 4. Bellows Pressure Ranges and Materials 
MAXIMUM ALLOWABLE STATIC 

PRESSURES LIMITS!2) 

PRESSURE RANGES Brass 
Construction 

Stainless Steel 
Construction 

Pslg Bar Psig Bar 

Vacuum 
0 to 60 inch wc (0 to 150 mbar) 
0 to 10 inch Hg (0 to 340 mbar) 
Oto 30 inchHg (Oto 1.0 bar) 

20 
40 
40 

1.6 
2.8 
2.8 100 6.9 

Compound Pressure 
30 inch wc vac. to 30 inch wc (75 mbar vac. to 75 mbar) 
15 inch Hg vac. to 7.5 psig (500 mbar vac. to 500 mbar) 
30 inch Hg vac. to 15 psig (1.0 bar vac. to 1.0 bar) 

20 
40 
40 

1.4 
2.8 
2.8 

100 
100 

6.9 
6.9 

Gauge Pressure 

Positive pressure 

0 to 60 inch wc (0 to 150 mbar) 
0 to 100 inch wc<3> (0 to 250 mbar) 
0 to 140 inch wcW (0 to 350 mbar) 
0 to 5 psig (0 to 0.35 bar) 
0 to 7.5 psig (0 to 0.5 bar) 

20 
20 
40 
40 
40 

1.4 
1.4 
2.8 
2.8 
2.8 i

i
i
i
i
 

I
i
l
i
l
 

Oto 10 psig (Oto 0.7 bar) 
Oto 15 psig (Oto 1.0 bar) 
Oto 20 psig (Oto 1.4 bar) 
0 to 30 psig (0 to 2.0 bar) 

40 
40 
40 
40 

2.8 
2.8 
2.8 
2.8 

100 

100 

6.9 

6.9 

Differential Pressure!5) 

0 to 80 inch wc (0 to 300 mbar) 
Oto 10 psi (Oto 0.7 bar) 
Oto 20 psi (Oto 1.4 bar) 
0 to 30 psi (0 to 2.0 bar) 

20 
40 
40 

1.4 
2.8 
2.8 

100 6.9 
1. This term is defined in ISA Standard S51.1-1979. 
2. Bellows may be pressured to limit shown without pennanent zero shift. 
3. Type 4158K transmitter only. 
4. Except Type 4158K transmitter. 
5. The overrange limit for these sensing elements is a differential pressure equal to the maximum allowable static pressure limit 
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9 PROPORTIONAL BAND 
SETTING OF 5 —v 

- PROPORTIONAL BAND 
SETTING OF 0 OR 10 

5 7 9 11 13 15 17 
OUTPUT, PSIG <T] 

3 TO 15 PSIG (0.2 TO 1.0 BAR) OUTPUT SIGNAL RANGE 

PROPORTIONAL BAND 
SETTING OF 5 

PROPORTIONAL BAND 
SETTING OF OOR 10 

0 6 t) 14 "B 2 26 3D » 
OUTPUT, PSIG<T| 

6 TO 30 (0.4 TO 2.0 BAR) OUTPUT SIGNAL RANGE 

NOTES 
CD TO CONVERT PSIG TO BAR, MULTIPLY BY 0.06895. 
[7> SCFH-STANDARD CUBIC FEET PER HOUR (60° F AND 14.7 PSIA). 
TO CONVERT TO NORMAL M3/HR—NORMAL CUBIC METERS PER HOUR (O'C AND 
1.01325 BAR, ABSOLUTE), MULTIPLY BY 0.0268 

Figure 2. Steady-State Air Consumption 

Wall Mounting 
Refer to figure 3. 

Drill four holes in the wall using the dimensions shown 
in figure 3. In the bracket (key 251) are 11/32-inch (8.7 
mm) diameter holes. Back out the cap screw located 
in the center of each bracket. (The screws are used 
for panel mounting but are not required for wall mount­
ing.) If tubing runs through the wall, drill holes in the 
wall to accommodate the tubings. Figure 3 shows the 
pressure connection locations in the back of the case. 

Mount the controller to the bracket using the four cap 
screws (key 252) provided. Attach the bracket to the 
wall, using suitable screws or bolts. 

Pipestand Mounting 
Refer to figure 3. 

Attach the spacer spools (key 228) and the mounting 
plate (key 213) to the controller with cap screws, lock 
washers, and nuts (keys 215, 221, and 216). Attach 
the controller to a 2-inch (nominal) pipe with pipe 
clamps (key 250). 

Actuator Mounting 
Refer to figure 4. 

Controllers specified for mounting on a control valve 
actuator are mounted at the factory. Ifthe instrument 
is ordered separately for installation on a control valve 
actuator, mount the instrument according to the follow­
ing instructions. 

Mounting parts for the different actuator types and 
sizes vary. Two typical actuator-mounting installations 
are shown in figure 4; see the parts list for parts re­
quired for the specific actuator type and size involved. 
Attach the spacer spools (key 228) and the mounting 
plate (key 213) to the controller with machine screws, 
lock washers, and nuts (keys 215, 221, and 216). 

Attach the mounting bracket to the actuator yoke with 
cap screws (key 222) and, if needed, spacer spools. 
On some designs, the mounting bracket is attached to 
the actuator diaphragm casing rather than to the yoke. 

Pressure Connections 

WARNING 

To avoid personal injury or property 
damage resulting from the sudden re­
lease of pressure, do not install any sys­
tem component where service condi­
tions could exceed the limits given in 
this manual. Use pressure-relieving de­
vices as required by govemment or ac­
cepted industry codes and good engi­
neering practices. 

All pressure connections on 4150K and 4160K Series 
instruments are 1/4-inch NPT female. Use 1/4-inch (6 
mm) or 3/8-inch (10 mm) pipe or tubing for supply and 
output piping. The pressure connection locations are 
shown in figure 3. 

Supply Pressure 

WARNING 

Personal injury or property damage may 
occur from an uncontrolled process if 
the supply medium is not clean, dry, 
oil-free, air or a non-corrosive gas. In­
dustry instrument air quality standards 
describe acceptable dirt, oil, and mois­
ture content. Due to the variability in na­
ture of the problems these influences 
can have on pneumatic equipment, 
Fisher Controls has no technical basis 
to recommend the level of filtration 
equipment required to prevent perfor-
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VENT ASSEMBLY 
(KEY 15) 

2.60 2.60 
(633) (63.5) 

PIPESTAND MOUNTING BACK VIEW 

6.62 
(218.9) 

9.62 
"(244.: 

-(215.9)-

(14.3) R 

WALL MOUNTING PANEL MOUNTING 
NOTES: 
1. ALL CONNECTIONS ARE 1/4 INCH NPT FEMALE 
E > HIGH-PRESSURE CONNECTION FOR DIFFERENTIAL-
PRESSURE UNITS. 
S > LOW-PRESSURE CONNECTION FOR DIFFERENTIAL-
PRESSURE UNITS. 
B1M*2"L Figure 3. Panel, Wall, and Pipestand Mounting 

CUTOUT FOR 
PANEL MOUNTING—1 

3) 

4.00 
(101.8) 

FOUR HOLES 
FOR WALL 
MOUNTING — 1 

INCH 
(mm) 

mance degradation of pneumatic equip­
ment. A filter or filter regulator capable 
of removing particles 40 microns in di­
ameter should suffice for most applica­
tions. Use of suitable filtration equip­
ment and the establishment of a 
maintenance cycle to monitor its opera­
tion is recommended. 

Supply pressure must be clean, dry air or noncorrosive 
gas that meets the requirements of ISA Standard 
S7.3-1975 (R1981). Use a suitable supply pressure 
regulator to reduce the supply pressure source to the 
normal operating supply pressure shown in table 5. 
Connect supply pressure to the SUPPLY connection 
at the back of the case. 

If operating the controller or transmitter from a high 
pressure source [up to 2000 psig (138 bar)], use a 
high pressure regulator system, such as the Type 

1367 High Pressure Instrument Supply System. For 
Type 1367 system installation, adjustment, and main­
tenance information, see the separate instruction 
manual. 

Process Pressure 

WARNING 

To avoid personal injury or property 
damage resulting from the sudden re­
lease of pressure when using corrosive 
media, make sure the tubing and instru­
ment components that contact the cor­
rosive medium are of suitable noncorro­
sive material. 
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Table 5. Supply Pressure Requirements 

OUTPUT 
SIGNAL RANGE 

NORMAL OPERATING SUPPLY 
PRESSURE!1) 

MAXIMUM ALLOWABLE SUPPLY 
PRESSURE TO PREVENT INTERNAL 

PART DAMAGE 
Psig 3 to 15 or 0 and 20 (differential gap) 20 40 

Psig 6 to 30 or 0 and 35 (differential gap) 35 40 

Bar 
0.2 to 1.0 or 0 and 1.4 (differential gap) 1.4 2.8 

Bar 
0.4 to 2.0 or 0 and 2.4 (differential gap) 2.4 2.8 

1. If Itils pressure is exceeded, control may be Impaired. 

Table 6. Common Signal Pressure Conversions 
Psi kPa bar kg/cm 2 Mps 

3 20(1) 0.2(2) 0.2 0.02 
5 35 0.3 0.3 0.03 
6 40(1) 0.4 0.4 0.04 
7 50 0.5 0.5 0.05 
9 60 0.6 0.6 0.06 

11 75 0.8 0.8 0.07 
12 80 0.8 0.8 0.08 
14 95 1.0 1.0 0.09 
15 iood) 1.0(2) 1.0(3) 0.10 
18 125 1.2 1.3 0.12 

20 140 1.4 1.4 0.14 
22 150 1.5 1.5 0.15 
25 170 1.7 1.8 0.17 
27 185 1.9 1.9 0.18 
30 200(1) 2.0(3) 2.0 0.20 

32 220 2.2 2.2 0.22 
33 230 2.3 2.3 0.23 
35 240 2.4 2.5 0.24 
50 345 3.4 3.5 0.34 
80 550 5.5 5.6 0.55 

100 690 6.9 7.0 0.69 
150 1035 10.3 10.5 1.03 

1. Values as II stedinANSI/S7.4. 
2. Values as listed in IEC Standard 382. 
3. Values rounded to correspond with KPa values. 

The pressure connections to the controller depend 
upon the type of pressure sensing, gauge or differen­
tial. Gauge pressure controllers use either a Bourdon 
tube or bellows as the sensing element, as indicated in 
table 2. Differential pressure controllers use two bel­
lows to sense differential pressure. 

For gauge pressure Instruments: The control pres­
sure block (key 8 in figure 19) has two connections. 
Process pressure can be connected either to the 
CONTROL connection on the back of the case, or to 
the connection on the left side of the case, shown in 
figure 3, depending on the instrument application. Plug 
the unused connection. 

For differential pressure instruments: Connect the 
low pressure line to the CONTROL connection on the 
side of the case and the high pressure line to the 
CONTROL connection on the back ofthe case as 
shown in figure 3. 

When installing process piping, follow accepted prac­
tices to ensure accurate transmission ofthe process 
pressure to the controller or transmitter. Install shutoff 
valves, vents, drains, or seal systems as needed in 

SUPPLY PRESSURE 
REGULATOR 

TYPICAL ROTARY ACTUATOR 

SUPPLY PRESSURE 
REGULATOR 

38880214/DOC 

TYPICAL SLIDING STEM ACTUATOR 

Figure 4. Actuator Mounting 

the process pressure lines. Ifthe instrument is located 
such that the adjacent process pressure lines will be 
approximately horizontal, the lines should slope down­
ward to the instrument for liquid-filled lines and upward 
to instruments for gas-filled lines. This will minimize 
the possibility of air becoming trapped in the sensor 
with liquid-filled lines or of condensation becoming 
trapped with gas-filled lines. The recommended slope 
is 1 inch per foot (83 mm per meter). 

Ifa controller is being used in conjunction with a con­
trol valve to control pipeline pressure, connect the pro-
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PROPORTIONAL BAND 
ADJUSTMENT KNOB 

PRESSURE-SETTING KNOB 
(KEY 36) 

PRESSURE-SETTING 
DIAL (KEY 38) 

ADJUSTER SCREWS (KEY 43)' NOZZLE (KEY 57) 

Figure 5. Proportional-Only Controller Adjustment Locations 

cess pressure line in a straight section of pipe approxi­
mately 10 pipe diameters from the valve but away 
from bends, elbows, and areas of abnormal fluid velo­
cities. For pressure-reducing service, the process line 
must be connected downstream of the valve. For pres­
sure-relief service, the process pressure line must be 
connected upstream of the control valve. Install a 
needle valve in the process pressure line to dampen 
pulsations. 

Vent Assembly 

WARNING 

If a flammable, toxic, or reactive gas is 
to be used as the supply pressure me­
dium, personal injury or property dam­
age could result from fire or explosion 
of accumulated gas or from contact with 
a toxic, or reactive gas. The instrument 
case and cover assembly does not form 
a gas-tight seal, and when the assembly 
is enclosed, a remote vent line, ade­
quate ventilation, and necessary safety 
measures should be used. A remote 
vent pipe alone cannot be relied upon to 
remove all hazardous gas. Vent line pip­
ing should comply with local and re­

gional codes and should be as short as 
possible with adequate inside diameter 
and few bends to reduce case pressure 
buildup. 

CAUTION 

When installing a remote vent pipe, take 
care not to overtighten the pipe in the 
vent connection. Excessive torque will 
damage the threads in the connection. 

The vent assembly (key 15, figure 3) or the end of a 
remote vent pipe must be protected against the en­
trance of all foreign matter that could plug the vent. 
Use 1/2-inch (13 mm) pipe for the remote vent pipe, if 
one is required. Check the vent periodically to be cer­
tain it has not become plugged. 

Controller Operation 

Proportional-Only Controllers 
This section describes the adjustments and proce­
dures for calibration and startup. Adjustment locations 
are shown in figure 5 unless otherwise specified. All 
adjustments must be made with the cover open. When 
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the adjustments and calibration procedures are com­
plete, close and latch the cover. 

To better understand the adjustments and overall op­
eration of the controller, refer to the Principle of Op­
eration section in this manual for proportional-only 
controllers. Refer also to the schematic diagram in 
figure 14. 

Adjustments 
Adjustment: Set Point 

Adjust the pressure-setting knob by turning the knob 
clockwise to increase the set point and counterclock­
wise to decrease the set point. Note: The dial setting 
and actual process pressure may vary significantly, 
especially with a wide proportional band setting. 

Adjustment: Proportional Band 

To adjust the proportional band, rotate the proportional 
band knob to the desired value. 

The proportional band adjustment determines the 
amount of change in controlled pressure required to 
cause the control valve to stroke fully. It may be ad­
justed from 3-100 percent ofthe nominal sensing ele­
ment pressure rating. 

Calibration: Proportional-Only Controllers 
Unless othenvise indicated, key number locations are 
shown in figure 5. 

Provide a process pressure source capable of simulat­
ing the process pressure range ofthe controller. If an 
output pressure gauge is not provided, install a suit­
able pressure gauge for calibration purposes. 

Connect a pressure source to the supply pressure reg­
ulator and be sure the regulator is delivering the cor­
rect supply pressure to the controller. The controller 
must be connected open loop (Open loop: The control­
ler output pressure changes must be dead ended into 
a pressure gauge). The following procedures use a 3 
to 15 psig (0.2 to 1.0 bar) output pressure range as an 
example. For a 6 to 30 psig (0.4 to 2.0 bar) output 
range, adjust the values as appropriate. 

1. Complete the above connections and provide a pro­
cess pressure equal to the sensing element range. 

2. Rotate the proportional band knob, shown in figure 5, 
to 1.5 (15 percent proportional band). 

3. Verify thatthe calibration adjuster screws (key 43) are 
at mid-position in the calibration adjuster (key 41) slots. 

Depending upon the controller action, perform one or 
the other ofthe following procedures. 

For direct-acting controllers: 

4. Apply an input pressure equal to the sensing element 
lower range value. 

5. Rotate the pressure setting knob to the minimum 
value. 

6. Adjust the nozzle (key 57) until the controller output 
pressure is between 8 and 10 psig (0.6 and 0.7 bar). 

7. Apply an input pressure equal to the sensing element 
upper range value. 

8. Rotate the pressure-setting knob to the maximum 
value. 

Note 

When performing the span adjustment 
in step 9, do not watch the output gauge 
while changing the calibration adjuster. 
The change in output is not a good in­
dication of the change in span. While 
moving the calibration adjuster, the out­
put pressure may change in the oppo­
site direction than expected. For exam­
ple, while moving the calibration 
adjustor to increase span, the output 
pressure may decrease. This should be 
disregarded since even though the out­
put pressure decreases, the span is in­
creasing . 

Loosen one screw only on the calibra­
tion adjuster and move the calibration 
adjuster a small amount using the tight 
screw as a pivot and retighten the 
screw. If the adjustment is repeated sev­
eral times, altemate the loosening of the 
two screws to prevent the nozzle from 
being misaligned with the flapper. Dur­
ing calibration, always be sure the 
nozzle remains perpendicular to the 
flapper. 

9. Ifthe output is not between 8 and 10 psig, adjust the 
controller span by loosening one of the two adjusting 
screws (key 43) and move the calibration adjuster (key 
41) a small distance as indicated in figure 6. 

10. Repeat steps 4 through 9 until no further adjustment 
is necessary. 

11. Proceed to the startup procedure for proportional 
controllers. 

For reverse-acting controllers: 

4. Apply an input pressure equal to the sensing element 
upper range value. 



41 SOK and4160K Series 
IF OUTPUT IS: 

MOVE ADJUSTER 
LEFT 

MOVE ADJUSTER 
RIGHT 

NOZZLE 

NOTE: 
3 TO 15 PSIG (0.1 TO 1.0 BAR) OUTPUT SHOWN. 
FOR 6 TO 30 PSIG (0.2 TO 2.0 BAR) OUTPUT, ADJUST 
VALUES AS APPROPRIATE. 
ASIM/H 

Figure 6. Direct-Acting Controller Span Adjustment— 
Proportional-Only Controllers 

5. Rotate the pressure setting knob to the maximum 
value. 

6. Adjust the nozzle (key 57) until the controller output 
pressure is between 8 and 10 psig (0.6 and 0.7 bar). 

7. Apply an input pressure equal to the sensing element 
lower range value. 

8. Rotate the pressure-setting knob to the minimum 
value. 

Note 

When performing the span adjustment 
in step 9, do not watch the output gauge 
while changing the calibration adjuster. 
The change In output is not a good in­
dication of the change in span. While 
moving the calibration adjuster, the out­
put pressure may change in the oppo­
site direction than expected. For exam­
ple, while moving the calibration 
adjustor to increase span, the output 
pressure may decrease. This should be 
disregarded since even though the out­
put pressure decreases, the span is in­
creasing. 

Loosen one screw only on the calibra­
tion adjuster and move the calibration 
adjuster a small amount using the tight 
screw as a pivot and retighten the 
screw. If the adjustment is repeated sev­
eral times, alternate the loosening of the 

IF OUTPUT IS: 

ABOVE 
8 TO 10 PSIG 
(0.6 TO 0.7 BAR) 

MOVE ADJUSTER 
LEFT 

FLAPPER 

BELOW 
8 TO 10 PSIG 
(0.6 TO 0.7 BAR) 

MOVE ADJUSTER 
RIGHT 

> J l ^ NOZZLE 

NOTE: 
3 TO 15 PSIG (0.1 T01.0 BAR) OUTPUT SHOWN. 
FOR 6 TO 30 PSIG (0.2 TO 2.0 BAR) OUTPUT, ADJUST 
VALUES AS APPROPRIATE. 
ASI S3-1/IL 

Figure 7. Reverse-Acting Controller Span Adjustment— 
Proportional-Only Controllers 

two screws to prevent the nozzle from 
being misaligned with the flapper. Dur­
ing calibration, always be sure the 
nozzle remains perpendicular to the 
flapper. 

9. Ifthe output is not between 8 and 10 psig, adjust the 
controller span by loosening one of the two adjusting 
screws (key 43) and move the calibration adjuster (key 
41) a small distance as indicated in figure 7. 

10. Repeat steps 4 through 9 until no further adjustment 
is necessary. 

11. Proceed to the startup procedure for proportional 
controllers. 

Startup: Proportional-Only Controllers 
(General Tuning Guidelines) 
Calibrate the controller prior to this procedure. 

1. Be sure that the supply pressure regulator is deliv­
ering the proper supply pressure to the controller. 
2. Rotate the pressure-setting knob to the desired set 
point. 

3. Set the proportional band adjustment to 100 per­
cent for fast processes (example: liquid pressure or 
liquid flow). For slow processes (example: tempera­
ture), calculate the percentage from the equation 
below: 

For a slow process, determine the initial proportional 
band setting in percent from the following equation: 

200 x Allowable Overshoot 
Pressure Span = P.B. 

10 
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RESET ADJUSTMENT KNOB 

48B80024 
A5433JIU. 

PROPORTIONAL BAND 
ADJUSTMENT KNOB 

PRESSURE SETTING KNOB 
(KEY 36) 

PRESSURE SETTING 
DIAL (KEY 38) 

CALIBRATION ADJUSTER (KEY 41) 

ADJUSTER SCREWS (KEY 43) 
FLAPPER (KEY 45) 

NOZZLE (KEY 57) 

Figure 8. Proportional-Plus-Reset Controller Adjustment Locations 

For example: 

2 0 0 x 2 p s ig«. 1 3 % 

30 psig = 1 3 / 0 

(1.3 proportional band setting) 

4. Proportional Action 

Disturb the system by tapping the flapper lightly or 
change the set point a small amount and check for 
system cycling. If the system does not cycle then low­
er the proportional band (raising the gain) and disturb 
the system again. Continue this procedure until the 
system cycles. At that point, double the proportional 
band setting. 

Note 

Proportional band adjustment affects 
the set point. Proportional-only control­
lers will show some offset from set 
point depending upon proportional 
band setting and process demand. After 
adjusting the proportional band, re-zero 
by carefully rotating the nozzle (key 57) 
until the steady-state process pressure 
equals the process pressure knob read­
ing. 

This tuning procedure may be too conservative for 
some systems. The recommended proportional band 

setting should be checked for stability by introducing a 
disturbance and monitoring the process. 

Proportional-Plus-Reset Controllers 
This section describes the adjustments and proce­
dures for calibration and startup. The adjustment loca­
tions are shown in figure 8 unless othenvise specified. 
All adjustments must be made with the cover open. 
When the adjustments and calibration procedures are 
complete, close and latch the cover. To better under­
stand the adjustments and overall operation of the 
controller, refer to the Principle of Operation section in 
this manual for proportional-plus-reset controllers. Re­
fer also to the schematic diagram in figure 14. 

Adjustments 
Adjustment: Set Point 

Adjust the pressure-setting knob by tuming the knob 
clockwise to increase the set point and counterclock­
wise to decrease the set point. 
Rotate the knob until the indicator points to the desired 
set point pressure value. The pressure setting dial will 
reflect the desired set point if the controller is accu­
rately calibrated. 

Adjustment: Proportional Band 

To adjust the proportional band, rotate the proportional 
band knob to the desired value. 

11 



41 SOK and4160K Series 
The proportional band adjustment determines the 
amount of change in controlled pressure required to 
cause the control valve to stroke fully. It may be ad­
justed from 3-100 percent ofthe nominal sensing ele­
ment pressure rating. 

Adjustment: Reset 

To adjust reset action turn the knob clockwise to de­
crease the minutes per repeat. Tum the knob counter­
clockwise to increase the minutes per repeat. Increas­
ing the minutes per repeat provides a slower reset 
action. 

The reset adjustment dial is calibrated in minutes per 
repeat. By definition, this is the time in minutes re­
quired for the reset action to produce an output 
change which is equal to the change produced by pro­
portional control action. This is in effect, the time in 
minutes required for the controller to increase (or de­
crease) its output pressure by an amount equal to a 
proportional increase (or decrease) caused by a 
change in set point or process pressure. 

Adjustment: Anti-Reset Windup 

The extemally mounted differential relief valve can be 
mounted to relieve on increasing or decreasing output 
pressure. 

row on the anti-reset windup assembly (key 186, in 
figure 20). Remove the assembly and install the two 
O-rings (key 367, not shown), and cover (key 369, not 
shown) supplied with the controller. Secure the cover 
with the two machine screws (key 368, not shown) 
provided. 

2. Connect regulated supply pressure to the control­
ler. Do not exceed the normal operating pressure in 
table 5. 
3. Rotate the reset knob to 0.01 minutes per repeat 
(fastest setting). 

4. Rotate the proportional band knob to 1.5 (15 per­
cent proportional band). 
5. Verify that the calibration adjuster screws (key 43) 
are at mid-position in the calibration adjuster (key 41) 
slots. 

Depending upon the controller action, perform one or 
the other ofthe following procedures. 

For direct-acting controllers: 

6. Apply an input pressure equal to the sensing element 
lower range value. 

7. Rotate the pressure setting knob to the minimum val­
ue. 

Calibration 
Calibration: Proportional-Plus-Reset Controllers 

Unless otherwise indicated, key number locations are 
shown in figure 8. 

Before starting this procedure: 

• Provide a process pressure source capable of 
simulating the process pressure range ofthe control­
ler. 

• Ifan output pressure gauge is not provided, 
install a suitable pressure gauge for calibration pur­
poses. The controller must be connected open loop 
(Open loop: The controller output pressure changes 
must be dead ended into a pressure gauge). 

Note 

Type 4160KF and 4162KF (anti-reset 
windup) controllers are supplied with 
two O-rings (key 367, not shown), an 
anti-reset windup cover (key 369, not 
shown), and two machine screws (key 
368, not shown). Use these parts in the 
next step. 

1. For controllers with anti-reset windup (Type 
4160KF and 4162KF), record the direction ofthe ar-

8. Adjust the nozzle (key 57) until the controller output 
pressure is between 8 and 10 psig (0.6 and 0.7 bar). 

9. Apply an input pressure equal to the sensing element 
upper range value. 

10. Rotate the pressure-setting knob to the maximum 
value. 

Note 

When performing the span adjustment 
in step 11, do not watch the output 
gauge while changing the calibration 
adjuster. The change in output is not a 
good indication of the change in span. 
While moving the calibration adjuster, 
the output pressure may change in the 
opposite direction than expected. For 
example, while moving the calibration 
adjustor to increase span, the output 
pressure may decrease. This should be 
disregarded since even though the out­
put pressure decreases, the span is in­
creasing. 

Loosen one screw only on the calibra­
tion adjuster and move the calibration 
adjuster a small amount using the tight 
screw as a pivot and retighten the 

12 
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IF OUTPUT IS: 

MOVE ADJUSTER 
LEFT 

MOVE ADJUSTER 
RIGHT 

NOTE: 
3 TO 15 PSIG (0.1 TO 1.0 BAR) OUTPUT SHOWN. 
FOR 6 TO 30 PSIG (0.2 TO 2.0 BAR) OUTPUT, ADJUST 
VALUES AS APPROPRIATE. 
AS184/IL 

Figure 9. Direct-Acting Controller Span Adjustment— 
Proportional-Plus-Reset Controllers 

screw. If the adjustment is repeated sev­
eral times, altemate the loosening of the 
two screws to prevent the nozzle from 
being misaligned with the flapper. Dur­
ing calibration, always be sure the 
nozzle remains perpendicular to the 
flapper. 

11. If the output pressure is not between 8 and 10 psig, 
adjust the controller span by loosening one ofthe two ad­
justing screws (key 43) and move the calibration adjuster 
(key 41) a small distance as indicated in figure 9. 

12. Repeat steps 6 through 11 until no further adjust­
ment is necessary. 

13. For controllers with anti-reset windup (Type 4160KF 
and 4162KF), remove the two machine screws, anti-re­
set windup cover, and two O-rings installed in step 1 of 
this procedure. Install the anti-reset windup assembly 
(key 186) with the arrow pointing in the direction re­
corded in step 1. 

14. Proceed to the Startup procedures for proportional-
plus-reset controllers. 

For reverse-acting controllers: 

6. Apply an input pressure equal to the sensing element 
upper range value. 

8. Adjust the nozzle (key 57) until the controller output 
pressure is between 8 and 10 psig (0.6 and 0.7 bar). 

9. Apply an input pressure equai to the sensing element 
lower range value. 

10. Rotate the pressure-setting knob to the minimum 
value. 

Note 

When performing the span adjustment 
in step 11, do not watch the output 
gauge while changing the calibration 
adjuster. The change in output is not a 
good indication ofthe change in span. 
While moving the calibration adjuster, 
the output pressure may change in the 
opposite direction than expected. For 
example, while moving the calibration 
adjustor to increase span, the output 
pressure may decrease. This should be 
disregarded since even though the out­
put pressure decreases, the span is in­
creasing. 

Loosen one screw only on the calibra­
tion adjuster and move the calibration 
adjuster a small amount using the tight 
screw as a pivot and retighten the 
screw. If the adjustment is repeated sev­
eral times, altemate the loosening of the 
two screws to prevent the nozzle from 
being misaligned with the flapper. Dur­
ing calibration, always be sure the 
nozzle remains perpendicular to the 
flapper. 

11. If the output pressure is not between 8 and 10 psig, 
adjustthe controller span by loosening one ofthe two ad­
justing screws (key 43) and move the calibration adjuster 
(key 41) a small distance as indicated in figure 10. 

12. Repeat steps 6 through 11 until no further adjust­
ment is necessary. 

13. For controllers with anti-reset windup (Type 4160KF 
and 4162KF), remove the two machine screws, anti-re­
set windup cover, and two O-rings installed in step 1 of 
this procedure. Install the anti-reset windup assembly 
(key 186) with the arrow pointing in the direction re­
corded in step 1. 

7. Rotate the pressure setting knob to the maximum 
value. 

14. Proceed to the Startup procedures for proportional-
plus-reset controllers. 

13 
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IF OUTPUT IS: 

BELOW 
8 TO 10 PSIG 
(0.6 TO 0.7 BAR) 

MOVE ADJUSTER 
RIGHT 

NOTE: 
3 T015 PSIG (0.1 TO 1.0 BAR) OUTPUT SHOWN. 
FOR 6 TO 30 PSIG (0.2 TO 2.0 BAR) OUTPUT, ADJUST 
VALUES AS APPROPRIATE. 
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Figure 10. Reverse-Acting Controller Span Adjustment-
Pmportlonal-Plus-Reset Controllers 

Calibration: Anti-Reset Windup 

Controllers with anti-reset windup have a differential 
relief valve assembly (figure 20). This relief valve is 
set at the factory to relieve at a 5 psi (0.3 bar) pres­
sure difference between the reset bellows pressure 
and the proportional bellows pressure. The valve can 
be adjusted to relieve from 2 to 7 psig (0.14 to 0.4 
bar). 

The relief valve can relieve on either rising controller 
output pressure or falling controller output pressure. If 
the arrow on the relief valve points toward the bottom 
of the controller case as shown in figure 20, the valve 
will relieve on falling output pressure. If the arrow 
points in the opposite direction, the valve will relieve 
on rising output pressure. The valve can be removed 
and reinstalled with the arrow pointing in the opposite 
direction to change the relief action. 

Startup: Proportional-Plus-Reset 
Controllers 
(General Tuning Guidelines) 
Calibrate the controller prior to this procedure. 

1. Be sure that the supply pressure regulator is deliv­
ering the proper supply pressure to the controller. 

2. Rotate the pressure-setting knob to the desired set 
point. 

3. Start with a reset setting of 0.05 minutes per repeat 
(m/r) for fast processes, and 0.5 m/r for slow pro­
cesses, 

4. Set the proportional band adjustment to 100 per­
cent for fast processes (example: liquid pressure or 

liquid flow). For a slow process (example: tempera­
ture), calculate the percentage from the equation be­
low: 

For a slow process, determine the initial proportional 
band setting in percent from the following equation: 

200 x Allowable Overshoot 
Pressure Span 

For example: 

= P.B. 

200 x 2 psig 13% 
30 psig 

(1.3 proportional band setting) 

5. Proportional Action: 
Disturb the system by tapping the flapper lightly or 
change the set point a small amount and check for 
system cycling. If the system does not cycle then low­
er the proportional band (raising the gain) and disturb 
the system again. Continue this procedure until the 
system cycles. At that point, double the proportional 
band setting and begin tuning the reset. 

6. Reset Action: 

Disturb the system. If the system does not cycle then 
speed up the reset and disturb the system again. Con­
tinue this procedure until the system cycles. When the 
system cycles multiply the reset time setting by a fac­
tor of three (3) and slow the reset down to the new 
value. The reset is now tuned. 

This tuning procedure may be too conservative for 
some systems. The recommended proportional band 
and reset setting should be checked for stability by 
introducing a disturbance and monitoring the process 
as previously described. For some applications, tighter 
control may be desirable. 

Differential Gap Controllers 
This section describes the adjustments and proce­
dures for calibration and startup. The adjustment loca­
tions are shown in figure 5 unless otherwise specified. 
The output of each controller is checked at the factory 
before the instrument is shipped. 

To convert a differential gap controller to a proportion­
al-only controller or vice versa, refer to the appropriate 
procedure in the Maintenance section. 

If the process pressure can be varied through all or 
part of the sensing element range or through the two 
desired switching points, use the process pressure for 
calibration. If not, provide a pressure source to simu­
late the process pressure range for calibration proce­
dures. 

To better understand the adjustments and overall op­
eration ofthe controller, refer to the Principle of Op­
eration section in this manual for differential gap con­
trollers and the schematic diagram in figure 14. 

14 
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* 
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DIFFERENTIAL GAP (PERCENT OF ELEMENT RANGE) 

Figure 11. Differential Gap Adjustment for 
Differential Gap Controllers 

Adjustments 
Adjustment: Set Point 

The position of the pressure-setting knob determines 
the location of the differential gap within the range of 
the pressure sensing element. Move the pointer to the 
desired pressure where the output of the controller 
should switch from zero to full supply pressure with 
rising process pressure (direct-acting controllers) or 
with falling process pressure (reverse-acting control­
lers). 

Adjustment: Proportional Band 

The proportional band adjustment shown in figure 5 
determines the width of the differential gap. The width 
ofthe gap is the difference between the process pres­
sures at which the controller output will switch from 
zero to full supply pressure, or from full supply pres­
sure to zero. The relationship between the proportional 
band dial setting and the differential gap is shown in 
figure 11. 

Calibration: Differential Gap Controllers 
The output of each controller is checked at the factory 
before the unit is shipped. Before placing the controller 
in control of a process loop, check to verify that the 
controller is calibrated correctly for the application. The 
controller must be connected open loop (Open loop: 
The controller output pressure changes must be dead 
ended into a pressure gauge). 

1. Temporarily convert the differential gap controller 
to a proportional-only controller by disconnecting the 
proportional tubing (key 104, figure 16) from the 
mounting base. Reinstall the tubing into the other con­
nection in the mounting base as shown in figure 16. 
Do not invert the reversing block (key 59, figure 16). 

2. Use the calibration procedures for proportional-only 
controllers. 

3. Upon completion ofthe calibration procedures, re­
install the tubing (key 104) in its original location. And, 
continue with the following procedures. 

Note 

After reinstalling the tubing (key 104) in 
step 3 a slight offset of the output pres­
sure will be noticed due to switching 
from the proportional bellows to the re­
set bellows. This is because the effec­
tive area and spring rate of the two bel­
lows may not match. Performing step 5b 
below adjusts for this offset. 

4. Refer to figure 11 to determine the proportional 
band dial setting required for the desired differential 
gap. 
For example, assume that a 0 to 100 psig sensing ele­
ment is being used and the controller is to switch from 
zero to full supply pressure at a process pressure of 
80 psig with rising process pressure and from full sup­
ply pressure to zero at 20 psig with failing pressure. 
(This is for a direct-acting controller.) The differential 
gap is: 

From figure 11, the proportional band dial setting 
should be approximately 4.5; rotate the proportional 
band knob to 4.5. 

5. Setting the process pressure 

For a Direct-Acting Controller: 

a. Rotate the pressure-setting knob to the pres­
sure at which the controller output is to switch to the 
upper switching point (zero to full supply pressure) 
with rising process pressure. In the above example, 
this pressure is 80 psig (5.5 bar). 

b. Increase pressure to the sensing element while 
monitoring the output pressure gauge. The controller 
output pressure should switch from zero to full supply 
pressure when the upper switching point is reached 
with rising input pressure. 

Note 

Ifthe upper switching point is not cor­
rect, adjust the nozzle to correct the er­
ror. Repeat step 5b until the input pres­
sure and upper switching point are at 
the desired setting. 

15 
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SPAN 
ADJUSTMENT KNOB 

ZERO ADJUSTMENT KNOB 
(KEY 36) 

PRESSURE SETTING 
DIAL (KEY 38) 

ADJUSTER SCREWS (KEY 43) -

CAUBRATION ADJUSTER (KEY 41)-

FLAPPER (KEY 45) 

NOZZLE (KEY 57) 

Figure 12. Transmitter Adjustment Locations 

c. With falling input pressure, the output should 
switch from full supply pressure back to zero when the 
lower switching point is reached. 

Reverse-acting controllers produce the opposite re­
sponse. 

6. Vary the process pressure and observe the switch­
ing points. Widen or narrow the differential gap by ro­
tating the proportional band knob, then repeat the 
above steps. 

If the output is within the limits stated, refer to the 
startup procedures in this section. Ifthe output pres­
sure cannot be adjusted within the limits stated, refer 
to the maintenance procedures. 

Startup: Differential Gap Controllers 
Calibrate the controller prior to this procedure. 

1. Be sure that the supply pressure regulator is deliv­
ering the proper supply pressure to the controller. 

2. Adjust the proportional band knob for the proper 
differential gap (see figure 11). 

3. Ifthe controller is used in conjunction with a control 
valve, slowly open the upstream and downstream 
manual shutoff valves, and close the bypass valves. 

4. To change the differential gap, perform steps 1 
through 4 ofthe calibration for differential gap control­
lers procedure. 

Transmitter Operation 
This section describes the adjustments and proce­
dures for calibration and startup. Refer to figure 12 for 
the adjustment locations. All adjustments must be 
made with the cover open. When the adjustments and 
calibration procedures are complete, close and latch 
the cover. 

To better understand the adjustments and overall op­
eration of the transmitter, refer to the Principle of Op­
eration section in this manual for transmitters. Refer 
also to the schematic diagram in figure 14. 

Adjustments 

Adjustment: Zero 
The pressure-setting dial is marked ZERO ADJUST­
MENT PRESSURE SETTING. Zero is in the center of 
the dial, and the pressure values increase to the right 
and left of the center as shown in figure 12. To set the 
zero, rotate the pointer around the pressure setting 

16 



41 SOK and4160K Series 
dial. Rotate the pointer clockwise to increase or coun­
terclockwise to decrease the output depending on 
transmitter action and desired setting. 

For direct-acting transmitters, zero adjustment deter­
mines the process pressure at which the transmitter 
output signal will be at its lower range limit. 

The dial (key 38) graduations are approximate indica­
tions of the transmitter zero setting. When making ad­
justments, do not rely solely on the dial setting. Moni­
tor the process pressure and output pressure to be 
sure the desired settings are attained. 

Depending upon the transmitter action, perform one or 
the other ofthe following procedures. 

For direct-acting transmitters: 

4. Rotate the zero adjustment knob to zero. 

5. Set the input pressure to zero. 

6. Adjust the nozzle (key 57) until the transmitter out­
put pressure is at 3 psig (0.1 bar). 

7. Apply an input pressure equal to the sensing ele­
ment upper range value. 

Adjustment: Span 
The span adjustment dial is graduated from 0 to 10. A 
setting of 10 on the dial represents a span setting of 
100 percent ofthe process sensing element range. 
The transmitter achieves the highest accuracy when 
the span is 100 percent. 

The transmitter span adjustment shown in figure 12 is 
the same as the controller proportional band adjust­
ment. 

Calibration: Transmitters 
The output of each transmitter is checked at the facto­
ry before the unit is shipped. The transmitter provides 
an output signal that is proportional to the pressure 
applied to the sensing element. The output pressure 
has no direct effect on the process pressure. 

The transmitter is calibrated at the factory and should 
not need additional adjustment. Use the following cal­
ibration procedures when the sensing element has 
been changed or other maintenance procedures have 
altered the calibration of the transmitter. The following 
procedures use a 3 to 15 psig (0.1 to 1.0 bar) output 
pressure range as an example. For other output pres­
sure ranges [such as 6 to 30 psig (0.2 to 2.0 bar)] ad­
just the values to match the application. 

Provide a process pressure source capable of simulat­
ing the process pressure range of the transmitter. If an 
output pressure gauge is not provided, install a suit­
able pressure gauge for calibration purposes^). Con­
nect a pressure source to the supply pressure regula­
tor and be sure the regulator is delivering the correct 
supply pressure to the transmitter. 

Unless otherwise indicated, key number locations are 
shown in figure 12. 

1. Complete the above connections and provide a 
process pressure equal to the sensing element range. 

2. Rotate the span adjustment knob to 10 on the dial 
(100 percent span). 

3. Verify that the calibration adjuster screws (key 43) 
are at mid-position in the calibration adjuster (key 41) 
slots. 

Note 

When performing the span adjustment 
in step 8, loosen one screw only on the 
calibration adjuster and move the cal­
ibration adjuster a small amount using 
the tight screw as a pivot and retighten 
the screw. If the adjustment Is repeated 
several times, altemate the loosening of 
the two screws to prevent the nozzle 
from being misaligned with the flapper. 
During calibration, always be sure the 
nozzle remains perpendicular to the 
flapper. 

8. Ifthe output pressure is not 15 psig, adjust the 
span by loosening one ofthe two adjusting screws 
(key 43) and move the calibration adjuster (key 41) a 
small distance as indicated in figure 13. 

9. Repeat steps 4 through 8 until no further adjust­
ment is necessary. 

10. Proceed to the startup procedure for transmitters. 

For reverse-acting transmitters: 

4. Rotate the zero adjustment knob to zero. 

5. Apply an input pressure equal to the sensing element 
upper range limit. 

6. Adjust the nozzle (key 57) until the transmitter output 
pressure is at 3 psig (0.1 bar). 

7. Set the input pressure equal to zero. 

Note 

When performing the span adjustment 
in step 8, loosen one screw only on the 
calibration adjuster and move the cal­
ibration adjuster a small amount using 
the tight screw as a pivot and retighten 
the screw. If the adjustment is repeated 
several times, altemate the loosening of 
the two screws to prevent the nozzle 

1. For stability, some transmitter applications will require additional volume than just the 
gauge. Provide a minimum volume of approximately 1.5 in 3 (25 cm3) or greater if stability 
is a problem. 17 
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Figure 13. Transmitter Span Adjustment 

from being misaligned with the flapper. 
During calibration, always be sure the 
nozzle remains perpendicular to the 
flapper. 

8. If the output pressure is not 15 psig, adjust the span 
by loosening one of the two adjusting screws (key 43) 
and move the calibration adjuster (key 41) a small dis­
tance as indicated in figure 13. 

9. Repeat steps 4 through 8 until no further adjustment 
is necessary. 

10. Proceed to the startup procedure for transmitters. 

Startup: Transmitters 
1. Be sure that the supply pressure regulator is deliv­
ering the proper supply pressure to the transmitter. 

2. Refer to the calibration procedures for the transmit­
ter initial settings. 

3. If the transmitter is used in conjunction with a con­
trol valve, slowly open the upstream and downstream 
manual shutoff valves, and close the bypass valves. 

Principle of Operation 
The following sections describe the operation of a con­
troller or transmitter using a Bourdon tube sensing ele­
ment. The operation is the same for an instrument us­
ing a bellows sensing element (key 71, figure 22) 
except that movement of the beam is caused by ex­

pansion or contraction ofthe bellows or differential 
bellows. 

Proportional-Only Controllers 
As shown in figure 14, supply pressure enters the 
relay and bleeds through the fixed orifice before es­
caping through the nozzle. Nozzle pressure also regis­
ters on the large relay diaphragm, and loading pres­
sure (controller output pressure) registers on the small 
relay diaphragm. 

A change in the process pressure moves the beam 
and flapper with respect to the nozzle by either ex­
panding or contracting the Bourdon tube arc. An in­
creasing process pressure with direct action (or de­
creasing pressure with reverse action) produces a 
nozzle-flapper restriction that increases the loading on 
the large relay diaphragm and opens the relay valve. 
Additional supply pressure flows through the relay 
chamber to increase the loading pressure on the con­
trol valve actuator. A decreasing process pressure 
with direct action (or increasing pressure with reverse 
action) produces a nozzle-flapper opening that bleeds 
off pressure on the large relay diaphragm and opens 
the relay valve to exhaust controller output pressure 
from the actuator. 

This controller output pressure change feeds back to 
the proportional bellows, countering the pressure 
change in the nozzle and equalizes the relay dia­
phragm pressure differential. The relay valve main­
tains a new loading pressure according to the change 
in sensed pressure. 

Ifthe proportional valve is wide open, all ofthe control­
ler output pressure change feeds back to the propor­
tional bellows. The more the proportional valve is 
closed, the more the controller output pressure change 
bleeds out through the proportional valve exhaust and 
the less there is to feed back to the proportional bel­
lows. A fully open proportional valve results in a pro­
portional band of 100 percent; closing the proportional 
valve reduces the proportional band. 

Proportional-Plus-Reset Controllers 
Action of a proportional-plus-reset controller is similar 
to that ofa proportional-only controller except that 
feedback from the controller output pressure is piped 
to a reset bellows as well as to the proportional bel­
lows as shown at the right in figure 14. 

With an increasing controller output pressure, pres­
sure in the reset bellows increases. Increases in reset 
bellows pressure moves the beam and flapper closer 
to the nozzle, starting another increase of pressure 
throughout the system. Pressure buildup continues 
until the controlled pressure is brought back to the set 
point. The reset valve is adjustable to vary the amount 
of delay in the reset action. Closing the reset valve 
increases the delay in reset action. 

18 
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Figure 14. Schematic of Direct-Acting Proportional-Only and 
Proportional-Plus-Reset Controllers 

Controllers with Anti-Reset Windup 
During a prolonged difference between set point and 
the controlled variable, such as encountered with inter­
mittent control applications (e.g., batch temperature 
control or wide open monitors on pressure control), 
reset ramps the controller output to either zero or full 
supply pressure; this condition is reset windup. When 
the controlled variable crosses the set point, there will 
be a delay before the controller output responds to the 
change in controlled variable. Anti-reset windup mini­
mizes this delay and permits returning the controlled 
variable to set point more quickly with minimal over­
shoot. 

As shown in figure 15 a proportional-plus-reset con­
troller with anti-reset windup includes a differential re­
lief valve. The valve consists of two pressure cham­
bers separated by a spring-loaded diaphragm. 

For the controller shown in figure 15, proportional 
pressure registers rapidly on the spring side ofthe re­
lief valve diaphragm as well as in the proportional bel­
lows, and reset pressure registers on the opposite side 
ofthe relief valve diaphragm. As long as controlled 
pressure changes are slow enough for normal propor­
tional and reset action, the relief valve spring will keep 
the relief valve diaphragm from opening. However, a 
large or rapid decrease in controller pressure will 
cause the relay to exhaust loading pressure from the 
control device rapidly, and also from the proportional 
system and spring side ofthe relief diaphragm. Ifthis 

decrease on the spring side of the diaphragm is great­
er than the relief valve spring setting, the diaphragm 
will move off the relief valve orifice and permit the pro­
portional pressure on the opposite side ofthe relief 
valve diaphragm to bleed rapidly into the reset bel­
lows. The anti-reset windup action also can be re­
versed to relieve with an increasing proportional pres­
sure. 

Differential Gap Controllers 
With a differential gap controller, feedback pressure 
does not counteract the change in flapper position as it 
does in a proportional-only controller. Instead, feed­
back pressure is piped through the proportional valve 
to the bellows located on the side of the beam and 
flapper opposite the nozzle (the lower bellows in figure 
14 for direct-acting controllers). Then, as controller 
output pressure increases, feedback pressure moves 
the flapper closer to the nozzle to again increase con­
troller output pressure. This process continues rapidly 
until the controller output pressure is at the upper 
range limit. The action of a differential gap controller is 
so rapid that output pressure changes from zero to 
maximum as soon as the switching point is reached. 
The action is similar with falling output pressure. Low­
er feedback pressure lowers the bellows pressure, 
which moves the flapper away from the nozzle. This 
again reduces the output pressure and continues until 
the output pressure is zero. 
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CONSTANT SUPPLY 
PRESSURE — 
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DURING SHUTDOWN) 

Figure 15. Schematic of Reverse-Acting Proportional-Plus-Reset 
Controller with Anti-Reset Windup 

Transmitters 
Action of a pneumatic transmitter is similar to that of a 
proportional-only controller. Since the output pressure 
ofthe transmitter has no effect on the process pres­
sure, transmitter output pressure is a proportional 
measure ofthe process pressure. The proportional 
valve determines the span of the transmitter, and the 
pressure setting mechanism determines the zero of 
the transmitter. 

vice. To avoid personal injury and prop­
erty damage caused by the release of 
pressure or process fluid, observe the 
following before starting maintenance: 

• Provide some temporary means of 
control for the process before taking the 
controller out of service. 

• Provide a means of containing the 
process fluid before removing any mea­
surement devices from the process. 

Maintenance 
Ifthe installation includes a 67 Series filter regulator, 
periodically open the drain on the filter regulator to 
drain accumulated moisture. Also, push the cleaner 
wire on the relay orifice (key 88, figure 23). Check the 
opening ofthe vent assembly (key 15, figure 3) or the 
opening ofthe remote vent pipe, ifone is used. If nec­
essary, clean the openings. 

Parts are subject to normal wear and must be in­
spected and replaced as necessary. The frequency of 
inspection and parts replacement depends upon the 
severity of the service conditions. Due to the care 
Fisher takes in meeting all manufacturing require­
ments (dimensional tolerances, etc.), use only replace­
ment parts manufactured or furnished by Fisher. 

WARNING 

The following maintenance procedures 
require taking the controller out of ser-

Replacing Gauges 
Refer to figures 19 and 20 for key number locations 
unless otherwise directed. 

Three gauge configurations are available for 4150K 
and 4160K units. 

• Output and supply pressure indications 

• Output and process pressure indications 

• Output, process, and supply pressure indications 

One gauge type (key 13) is used for both output and 
supply pressure indications when the gauges are 
installed inside the controller case. Key 13 features a 
1/8-inch connecting stem that matches the threaded 
gauge boss extending from the relay base. 

In some cases, a process pressure gauge (key 106) 
covers the position of the internal supply pressure 
gauge. The supply pressure gauge has been removed 
and replaced with a pipe plug (key 108). The pressure 
control block (key 8) is different to accommodate a 
different control tubing assembly (key 132) with a 
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41 SOK and4160K Series 
pressure connection (key 107) for a process pressure 
gauge. If a supply pressure gauge is required, a gauge 
with a 1/4-inch connecting stem (key 14) must be 
mounted on the supply pressure regulator. 

CAUTION 

Before performing this procedure, be 
sure the replacement gauges are the 
correct range so they are not damaged 
by overpressure. 

Note 

One gauge type (key 13) is used for ei­
ther supply pressure indication or out­
put pressure indication when both 
gauges are installed inside the control­
ler case. 

1. Shut off the supply pressure and process lines to 
the controller or transmitter. 

2. Remove the gauge to be replaced: 

• Unscrew the output or supply gauge (key 13) 
from the relay base. 

• Unscrew the process pressure gauge (key 106) 
from the process connection (key 107). 

• Unscrew the supply gauge (key 14) from the sup­
ply pressure regulator. 

3. Coat the threads of the replacement gauge with a 
sealant. 

4. Screw the replacement gauge into the relay base, 
process connection, or supply pressure regulator. 

5. Check for leaks by applying the correct supply 
pressure with the nozzle capped to produce full output 
pressure. 

Replacing Bourdon Tube 
Referto figure 21 for key number locations unless 
othenwise directed. 

1. Shut off the supply pressure and process lines to 
the controller or transmitter. 

2. Unscrew the machine screw (key 63) to disconnect 
the link (key 64) and bearing (key 65) from the beam 
(key 44). Be careful to avoid losing the bearing (key 
65). Washer(s) (key 370) for the machine screw (key 
63) are at times furnished for insertion at the beam 
(key 44) connection to ensure alignment of the con­
necting link (key 64). 

3. Disconnect the control tubing (key 132). Unscrew 
two screws (key 77) and washers (key 76), and re­
move the Bourdon tube (key 62). 

4. Unscrew the machine screw (key 63), and remove 
the link and bearing (keys 64 and 65) from the Bour­
don tube. Be careful to avoid losing the bearing (key 
65). 

5. Attach the link and bearing to the replacement 
Bourdon tube. 
6. Attach the Bourdon tube with two machine screws 
and washers (keys 77 and 76). 

7. Connect the link and bearing to the beam (key 44). 

8. After connecting the link to the beam, make sure 
the nozzle is centered in the slot in the beam. If not, 
carefully loosen the machine screw (key 63) enough 
so that you can slip a washer (key 370) between the 
bearing (key 65) and beam (key 44). Retighten the 
machine screw and check the nozzle and beam align­
ment. 

9. Check to be sure that the beam is parallel with the 
bottom of the case and that the link (key 64) is in ten­
sion. If the beam is not parallel with the case, loosen 
the machine screws (key 77), reposition the Bourdon 
tube to get the beam parallel, and retighten the 
screws. 

10. If a Bourdon tube with a different range was 
installed, remove the machine screw and washer 
(keys 40 and 39) and dial (key 38). Install a new dial 
having an adjustment range corresponding to the 
range of the Bourdon tube. If an optional process 
pressure gauge (key 106, figure 19) is being used, 
install a new gauge with the appropriate measurement 
capability. 

11. Check all tubing connections for leaks and the 
Bourdon tube machine screws, tighten as necessary. 
Perform the appropriate calibration procedures. 

Replacing Bellows Sensing Element 
Refer to figure 22 for key number locations unless 
otherwise directed. 
1. Shut off the supply pressure and process lines to 
the controller or transmitter. 

2. Disconnect the tubing from the mounting base (key 
30) and calibration adjuster (key 41). Disconnect the 
tubing that connects the pressure block (key 8, figure 
19) to the bellows assembly (key 71), at the pressure 
block end. 

3. Unscrew the four machine screws (key 28, figure 
19 or 20), and remove the pressure sensing subas­
sembly from the case. 

4. Remove the bellows yoke machine screws and 
washers (keys 75 and 76), and move the bellows yoke 
to the right to permit access to the link screw. 
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41 SOK and4160K Series 
5. Disconnect the link (key 71M) and bearing (key 
71L) from the beam. Be careful to avoid losing the 
bearing. 

6. Loosen the nuts that secure the bellows assembly 
(key 71), and remove this assembly from the bellows 
yoke (key 70). 

7. For a gauge-pressure sensing element (only one 
bellows in the assembly), install the proper bellows 
spring (key 80) into the bellows assembly if the input 
signal range is being changed. See the parts list for 
the correct part number. 

8. Install the new bellows assembly into the bellows 
yoke. 

9. Attach the link and bearing to the bellows assem­
bly. Position the bellows yoke (key 70) on the mount­
ing base (key 30), and attach the link and bearing to 
the beam. Start but do not tighten the four machine 
screws (key 75) with washers (key 76) that attach the 
yoke to the mounting base. Slide the yoke up or down 
as necessary to position the beam horizontally, as 
shown in figure 22. Tighten the machine screws. 

10. Replace the subassembly in the case and secure 
with the four machine screws (key 28, figure 19 or 20). 
Reconnect all tubing. 

11. If a bellows assembly with a different range is 
installed, remove the machine screws and washer 
(keys 40 and 39) and dial (key 38), and install a new 
dial having an adjustment range corresponding to the 
range of the bellows. If an optional process pressure 
gauge (key 106, figure 19) is being used, install a new 
gauge with the appropriate measurement capability. 

12. Check all tubing connections for leaks and the 
bellows yoke machine screws, tighten as necessary. 
Perform the appropriate calibration procedures. 

Changing Proportional or Reset Valve 
1. Disconnect the appropriate tubing and remove the 
proportional band valve assembly (figure 19 or 20) or 
the reset restriction valve assembly (figure 20) by un­
screwing it from the relay base (key 4, figure 19 or 20). 
Install the desired replacement assembly. 

2. Connect the tubing, check all connections for leaks 
and perform the appropriate calibration procedures. 

Changing Anti-Reset Windup Differential 
Relief Valve (4160KF) 
Refer to figure 20 for key number locations. 

1. Note the controller output pressure (zero or supply) 
when the process is shut down. 

2. Remove the differential relief valve assembly. 

3. Refer to figure 20. Install the replacement relief 
valve with the arrow positioned so that the controller 
output will be as noted in step 1 when the process is 
shut down. 

Changing Action 

Proportional-Only to a Differential Gap 
Controller 
A proportional-only controller may be changed to a 
differential gap controller, or vice versa, by changing 
the position ofthe proportional tubing (key 104, figure 
16). Referto figure 16 for key number locations. 

1. Isolate the controller from process, control, and 
supply pressure. Vent any trapped pressure from the 
controller before proceeding with the following steps. 

2. Disconnect the proportional tubing (key 104) from 
the mounting base (key 30, figure 21 or 22) and rein­
stall it in the other connection in the mounting base. 

3. Do not invert the reversing block unless also 
changing the controller action. 

4. Check all connections for leaks with a soap-and-
water solution. Perform the appropriate calibration pro­
cedure. 

Direct to Reverse Action 
Use the numbered steps below to change from direct 
action (increasing pressure produces increasing output 
pressure) to reverse action (increasing pressure pro­
duces decreasing output pressure), or vice versa. 
Changing the action is accomplished by reversing the 
positions ofthe reversing block and bellows tubing(s). 
Refer to figure 16 for key number locations unless 
othenvise directed. 

1. Isolate the controller or transmitter from process, 
control, and supply pressure. Vent any trapped pres­
sure from the controller or transmitter before proceed­
ing with the following steps. 

2. Locate the new tubing and reversing block posi­
tions for the action desired. 

3. Locate the two bellows and the reversing block 
(key 59, figure 16). 

4. Disconnect the tubing: 

a. For a proportional-only controller or for a 
transmitter, disconnect the proportional tubing (key 
104) from the mounting base (key 30, figure 21 or 22) 
and reconnect it in the opposite hole. 

b. For a proportional-plus-reset controller, 
disconnect the proportional tubing (key 104) and reset 
tubing (key 117) from the mounting base (key 30, fig-
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PROPORTIONAL-PLUS-RESET CONTROLLER 

Figure 16. Direct/Reverse Acting Tubing Connections 

ure 21 or 22), and reconnect them in the opposite 
hole. 

5. Change the reversing block assembly (key 59): 

a. Remove the sealing screw (key 56, figure 21 or 
22). Inspect the O-ring (key 55, figure 21 or 22) lo­
cated in the recessed area under the sealing screw 
head. Replace the O-ring if necessary. 

c. Position the reversing block assembly, with O-
ring, on the calibration adjuster (key 41) so that the 
nozzle is on the opposite side ofthe beam (key 44, fig­
ure 21 or 22) from which it was removed. Properly 
position the reversing block assembly so that the 
alignment pin engages the hole in the calibration ad­
juster. Install the reversing block screw (key 61) with 
O-ring (key 55). 

b. Remove the reversing block screw (key 61, fig­
ure 21 or 22) and reversing block assembly (key 59). 
Inspect the O-rings (key 55) located in the recessed 
area under the reversing block screw head and be­
tween the reversing block assembly and the calibra­
tion adjuster (key 41, figure 21 or 22). Replace these 
O-rings, if necessary. 

d. Install the sealing screw (key 56) with O-ring in 
the hole previously covered by the reversing block as­
sembly. 

6. Check all connections for leaks with a soap-and-
water solution. Perform the appropriate calibration pro­
cedures. 
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PROPORTIONAL 
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Figure 16. Direct/Reverse Acting Tubing Connections (Continued) 

Relay Repair 

Replacement 
Key numbers used in this procedure are shown in fig­
ure 19 or 20 except where indicated. 

1. Shut off the supply pressure and process pressure 
line(s) to the controller or transmitter. 

2. Disconnect the tubing (key 103) from the relay. 

3. Unscrew the output or supply pressure gauge (key 
13). 

4. To remove the relay assembly, unscrew two Phil­
lips-head machine screws (key 81, not shown) located 
behind the relay on the back of the case. 

5. Remove the relay gasket (key 7, figure 19). 

6. The relay can now be disassembled for cleaning or 
parts replacement, or a new relay can be installed as a 
replacement. Refer to the instructions below for relay 
disassembly. If a new relay is being installed, continue 
with the next step. 

7. Attach the replacement relay and new relay gasket 
with machine screws inserted through the back of the 
case. Reinstall the output or supply gauge. 

8. Connect the tubing, and check all connections for 
leaks. Perform the appropriate calibration procedures. 

Relay Disassembly 
Although the alignment tool shown in figure 17 is not 
required for assembly of the relay, using the tool will 
prevent excessive air consumption and dead band. If 
low air consumption and minimum dead band are re­
quired, make or purchase the alignment tool before 
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disassembling the relay. Key numbers are shown in 
figure 23. 

1. Remove the relay from the controller or transmitter 
case by following steps 1 through 5 of the relay re­
placement procedure. 

2. Unscrew the orifice assembly (key 88). Remove 
the O-ring (key 90) from the orifice assembly. 
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41 SOK and4160K Series 
3. Remove the casing screws (key 96), casing as­
sembly (key 85), and top diaphragm (key 91). On a 
high-temperature relay, also remove the top gasket 
(key 100) that covers the top diaphragm. 

4. Remove the spacer ring (key 84), diaphragm as­
sembly (key 86), and relay spring (key 92) from the 
relay body (key 83). On a high-temperature relay, also 
remove the bottom gasket (key 99) from underneath 
the diaphragm assembly. 

5. Remove the screws (key 97), spring plate (key 95), 
spring plate gasket (key 94), spring (key 93), and 
valve plug (key 87). 

6. Inspect the valve seats for roughness due to corro­
sion. One seat is located in the diaphragm assembly 
(key 86), and the other seat is located in the relay 
body (key 83). 

Relay Assembly 
1. Replace the diaphragm assembly or relay body if 
necessary. Inspect the diaphragms and gaskets, and 
replace them if necessary. Also replace the spring and 
valve plug if they show signs of corrosion. The lower 
diaphragm is part ofthe diaphragm assembly and 
must be replaced as an assembly. Clean all parts thor­
oughly before re-assembling. 

2. Place the relay spring in the relay body and, on a 
high-temperature relay, install a bottom gasket. Install 
the diaphragm assembly, spacer ring, and top dia­
phragm on the body so that all flow passage holes are 
lined up. On a high-temperature relay, also install a 
gasket over the top diaphragm. 

3. Put the casing assembly on the top diaphragm so 
that the lugs on the casing and spacer ring line up and 
are also lined up with the body lug. 

4. Install the casing screws, but do not tighten. 

5. If using an optional alignment tool (figure 17), insert 
the smaller end of the tool into the opening in the relay 
body. If the tool does not engage the hole in the dia­
phragm assembly, move the relay parts slightly to re­
position the diaphragm assembly so that the alignment 
tool engages the hole in the diaphragm assembly. Do 
not remove the alignment tool until the casing screws 
have been tightened. 

6. Tighten the casing screws (key 96) evenly. Re­
move the alignment tool if one was used. 

7. Install the valve plug, spring, gasket, and cover 
plate (keys 87, 93, 94, and 95). Secure with the ma­
chine screws (key 97). 

8. Install the O-ring (key 90) on the orifice assembly 
(key 88), and install the orifice assembly into the relay 
casing. 

9. Install the relay as described in steps 7 and 8 in the 
relay replacement section. 

Changing Output Signal Range 
Use the following information and subsequent proce­
dures when changing the output signal range of the 
controller or transmitter. Use the following procedure: 

• For a controller or transmitter, use this proce­
dure to change from a 3 to 15 psig (0.2 to 1.0 bar) to a 
6 to 30 psig (0.4 to 2.0 bar) output signal range or vice 
versa. 

• For a differential gap controller, use this pro­
cedure to change from a 0 and 20 psig (0 and 1.0 bar) 
to a 0 and 35 psig (0 and 2.4 bar) output signal range 
or vice versa. 

• When changing the supply pressure source to a 
new range, refer to table 5 for supply pressure require­
ments for the output signal range selected. 

Also, make appropriate changes to the nameplate of 
the controller or transmitter, reflecting the new range 
selections. Refer to figure 21 or 22 for key number 
locations unless othenwise directed. 

1. Shut off the supply pressure and process lines to 
the controller or transmitter. 

2. Disconnect the tubing from the mounting base (key 
30) and calibration adjuster (key 41). Disconnect the 
tubing that connects the pressure block (key 8, figure 
19 or 20) to the Bourdon tube or bellows assembly 
(key 62 or 71), at the pressure block end. 

3. Unscrew the machine screws (key 28, figure 19 or 
20), and remove the subassembly from the case. 

4. If the controller or transmitter uses a Bourdon tube 
sensing element, disconnect the Bourdon tube from 
the beam (key 44) by removing the screw (key 63). Be 
careful to avoid losing the bearing (key 65). Unscrew 
the machine screws (key 77), and remove the wash­
ers and Bourdon tube (keys 76 and 62). 

5. Unscrew the bellows screws (key 54) from each 
end of the mounting base (key 30). [Note: The bellows 
screws (key 54) have an O-ring (key 55, figure 18) 
installed beneath the bellows screw head. Remove the 
O-ring and obtain a replacement when re-assembling 
the bellows.] 

6. Compress the bellows so that the end of the bel­
lows and beam can be removed from the end of the 
mounting base (key 30) and unscrewed from the stud 
(key 51, not shown) that connects the bellows. 

7. With the stud that connects the two bellows in 
place in the spacer (key 50), screw the new bellows 
onto the stud. Install new gaskets (key 53) on each 
bellows. 
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Parts Kits 
Key Description 

Controller Repair Kits 
Kit contains keys 5, 9, 10, 21, 24, 45, 46, 53. 
55, 56, 57, 58, 59, 60, 61, 63, 64, and 65 
Standard Temperature 
High Temperature 

Relay Repair Kits 
Kit contains keys 7, 85, 86, 87, 88, 90, 91, 92, 
93, 94, 99, & 100 (Keys 99 & 100 are included 
in high temperature relay kits only) 
Standard Temperature 
High Temperature 

Relay Replaeement Kits 
Kit contains key 7 & 43 and the replacement relay 

Part Number 

R4150X00L12 
R4150 X00H22 

RRELAYX0L12 
RRELAYX0H12 

Standard Temperature 
High Temperature 

RRELAYX0L22 
RRELAYX0H22 

Figure 18. Bellows Screw Detail 

Note 

The bellows screw (key 54) has an O-
ring (key 55) Installed beneath the bel­
lows screw head as shown in figure 18. 
Be sure this O-ring is in place before 
installing the screw into the mounting 
base. 

8. Compress the bellows, and install them into the 
mounting base (key 30). With the beam parallel with 
the mounting base, secure the bellows with the bel­
lows screws (key 54). 

9. After tightening the bellows screws, make sure that 
the nozzle (key 57) is centered on the flapper (key 45). 

10. Replace the subassembly in the case and secure 
with the machine screws (key 28, figure 19 or 20). 
Install the Bourdon tube if it was removed; refer to the 
Replacing Bourdon Tube section if needed. Reconnect 
all tubing. 

11. Unscrew the supply and output gauges (key 13, 
figure 19 or 20) and install new gauges with correct 
ranges. 

12. Check all tubing connections and the bellows ma­
chine screws for leaks, tighten as necessary. Perform 
the appropriate calibration procedures. 

Parts Ordering 
Whenever corresponding with the sales office or sales 
representative about this equipment, mention the seri­
al number ofthe unit. The serial number can be found 
on the nameplate (key 22, figure 19). When ordering 
replacement parts, also state the complete 11-charac­
ter part number of each part required as found in the 
following parts list. 

Parts List 
Key Description Part Number 

Assemblies (Figures 19, 20, and 23) 
Case and Cover Assembly, includes keys 1, 2, & 16 
Std 47B9501 X012 
2 psig (0.14 bar) pressure tested case & cover 47B9501 X022 
For converting controllers w/remote set point to new 
case and cover assembly 
Type 4151K. 4153K, and 4159K 17B9974 X012 

Case and Cover Assembly with anti-reset windup 
assembly, Use for converting existing Type 4160KF 
and 4162KF controllers to new anti-reset windup assembly 
includes keys 1, 2. 16, 127, 129, 186, & 367 thru 369 
-40 to 160° F (-40 to 71» C) 27B9511 X012 
0 to 220° F (-40 to 104° C) 27B9511 X022 

Proportional Band Valve or Span Adjustment Assembly 
Std & High Temperature, aluminum 10A9122 X032 
Stainless steel construction 10A9122 X082 

Reset Restriction Valve Assembly 
Standard Temperature 
For all except Type 4160KF & 62KF 19A4361 X012 
For Type 4160KF & 62KF 19A4363 X012 

Relay Assembly 
(Refer to relay section of list for individual parts) 
Standard Temperature 22B0463 X012 
High Temp, Type 41 SOK, 50KS. 52K, 52KS, 
57K, 60K, 62K, & 64K 22B0462 X012 

w/sst instmment construction 
Standard Temp 22B0463 X032 
High Temp, Type 4150K. 50KS, 57K, 60K 22B0462 X022 

Common Parts (Figures 19 through 22) 
1 Case Ass'y, aluminum 

For all 4150K and 4160K Series, std or 2 psi 
(0.14 bar) pressure tested case & cover 47B9513 X012 

2 Cover, Ass'y aluminum 
Std 47B9512 X012 
For 2 psi (0.14 bar) pressure tested 
case & cover 47B9512 X022 

7* Relay Gasket, for all series 
Std Temp, neoprene 1C8974 03012 
High Temp, silicone 1N8738 04142 
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RELAY ASSEMBLY-, 

SPAN ADJUSTMENT 
ASSEMBLY -

(132) © (m) (w) 

OPTIONAL PROCESS PRESSURE INDICATION 

SUBASSEMBLY 
(KEY NOS. SHOWN 
IN RGURE 21 OR 22) 

© ( 8 ) 
NOTE: 
KEYS 10,81,105 AND 108 
ARE NOT SHOWN 

B2S9M/IL 

TRANSMITTER 

Figure 19. Typical Direct-Acting 41 SOK Series Assembly 

Key Description 
8 Control Pressure Block 

For gauge pressure instmments, sst 
w/o process pressure gauge 
w/process pressure gauge 

For diflerential pressure instruments, sst 
O-Ring, nitrile, for all series 
Gasket, neoprene, for all series 

9* 
l o ­
i r Sealing Washer (not shown) Use w/2 psi (0.14 bar) 

13* 

Part Number 

16A0979 X012 
1J2510 35072 
1H6730 35072 
1C3762 06992 
1C3286 03012 

pressure-tested case & cover (2 req'd) 

Note 

1J1869 99012 

Key 13 Is used as both a supply gauge and an 
output gauge on units without a process pres­
sure gauge. A quantity of 2 Is required for these 
units. On units with a process pressure gauge 
(key 106), key 13 is used for the output gauge. A 
quantity of 1 Is required for these units. 

Use key 14 for supply pressure Indication when 
a process pressure gauge Is Installed. Key 14 
installs on the supply pressure regulator. 

Supply & Output Pressure Gauge, w/o process 
pressure gauge (1/8-inch connecting stem), 
ABS piastic, black enamel/polycarbonate/nitrile (2 req'd) 

Dual scale 
0-30 psig & 0-2.0 kg/cm 2 11B8577 X042 
0-60 psig & 0-4.0 kg/cm2 11B8577 X052 

Triple scale 
0-30 psig, 0-0.2 MPa, & 0-2.0 bar 11B8577 X012 
0-60 psig, 0-0.4 MPa, & 0-4.0 bar 11B8577 X022 

Key 
13* 

14* 

15 
16 
22 
28 
30 
31 
32 
33 
34 
35 
36 
37 
38 

Description 
Output Pressure Gauge, w/process pressure 
gauge (1/8-inch connecting stem) (1 req'd) 
Triple scale 
0-30 psig, 0-0.2 MPa, & 0-2.0 bar 
0-60 psig, 0-0.4 MPa, & 0-4.0 bar 

Supply Pressure Gauge, w/process pressure 
gauge (1/4-inch connecting stem), ABS plastic, 
enamel/polycarbonate/nitrile 
Triple scale 
0-30 psig, 0-0.2 MPa. & 0-2.0 bar 
0-60 psig, 0-0.4 MPa, & 0-4.0 bar 

Vent Ass'y 
Roll Pin, sst (2 req'd) 
Plate, Instruction, aluminum 
Machine Screw, steel pl (4 req'd) 
Mounting Base, aluminum 
Flexure Strip, sst 
Flexure Strip Washer, steel pl (2 req'd) 
Machine Screw, steel pl (4 req'd) 
Pressure Set Arm, steel pl 
Rotary Spring, sst 
Knob, Ryton 
Knob Spring, steel pl 
Dial, aluminum 
For Bourdon tube controllers 
0-30 psig 
0-60 psig 
0-100 psig 
0-150 psig 
0-200 psig 
0-300 psig 

Part Number 

11B8577 X012 
11B8577 X022 

black 

11B8579X022 
11B8579X032 
27A5516 X012 
1H2888 28992 
12B6338 X0A2 
1E9854 28982 
26A7668X012 
1C8978 36012 
16A7671 X012 
14B4995 X012 
36A7669 X012 
1J4234 37022 

36A7670 X012 
1C2215 27022 

16A7662X012 
16A7662 X022 
16A7662 X032 
16A7662 X412 
16A7662 X042 
16A7662X052 

'Recommended spare parts 27 



41 SOK and4160K Series 

SUBASSEMBLY (KEY NOS. 
SHOWN IN FIGURE 20 OR 21) 

(101) ® (132) 
NOTE: 

KEYS: 10, 81,105 NOT SHOWN PROPORTIONAL-ONLY CONTROLLER 

Figure W.Typical Direct-Acting 41 SOK Series Assembly (Continued) 

Key 
38 

Description Part Number Key Description Part Nuinber 
Dial, aluminum 38 Dial, aluminum 
For Bourdon tube controllers (con't) For Bourdon tube controllers (con't) 
0-600 psig 16A7662 X062 0-200 bar 16A7662 X522 
0-1000 psig 16A7662 X072 0-350 bar 16A7662 X532 
0-1500 psig 16A7662 X082 0-550 bar 16A7662 X542 
&-3000 psig 16A7662 X092 0-700 bar 16A7662 X552 
0-5000 psig 16A7662 X102 For bellows sensing element controllers 
0-8000 psig 16A7662 X112 Gauge pressure 
0-10,000 psig 16A7662 X122 0-60 inches wc 16A7662 X282 
0-200 kPa 16A7662 X142 0-140 inches wc 16A7662 X292 
0-400 kPa 16A7662 X152 0-5 psig 16A7662 X302 
0-700 kPa 16A7662 X162 0-10 psig 16A7662 X312 
0-1400 kPa 16A7662 X172 0-15 psig 16A7662 X322 
0-2000 kPa 16A7662 X182 0-20 psig 16A7662 X332 
0-4000 kPa 16A7662 XI92 0-30 psig 16A7662 X012 
0-7000 kPa 16A7662 X202 0-200 kPa 16A7662 X142 
0-10,000 kPa 16A7662 X212 0-10 inches Hg vacuum 16A7662 X342 
0-20,000 kPa 16A7662 X222 0-30 inches Hg vacuum 16A7662 X352 
0-35,000 kPa 16A7662 X232 30-0-30 inches wc compound 16A7662 X362 
0-55,000 kPa 16A7662 X242 15 in. Hg vacuum-0-7.5 psig compound 16A7662 X372 
0-70,000 kPa 16A7662 X252 30 in. Hg vacuum-0-15 psig compound 16A7662 X382 
0-100% 16A7662 X272 0-60 inches wc vacuum 16A7662 X392 
0-2 bar 16A7662 X482 Differential pressure 
0-4 bar 16A7662 X442 0-80 inches wc 16A7662 X402 
0-7 bar 16A7662 X472 0-10 pslg 16A7662 X312 
0-14 bar 16A7662 X462 0-20 psig 16A7662 X332 

0-20 bar 16A7662 X492 0-30 psig 16A7662 X012 
0-40 bar 16A7662 X452 0-200 kPa 16A7662 X142 
0-70 bar 16A7662 X502 0-2 bar 16A7662 X482 
0-100 bar 16A7662 X512 For all Type 41 SSK, 57K. & 58K transmitters 16A7664 X012 

28 



41 SOK and4160K Series 
PILOT RELAY-i RESET RESTRICTION 

VALVE ASSEMBLY 

(28) @) @) 
SUBASSEMBLY (KEY NOS. 
SHOWN IN FIGURE 20 OR 21) 

(101) © (132) 

NOTE: 
KEYS: 10, 81,105,115 NOT SHOWN 

PROPORTIONAL-PLUS-RESET CONTROLLER 
WITHOUT ANTI-RESET WINDUP 

Figure 20. Typical Direct-Acting 4160K Series Assembly 

Key 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52* 

53* 

54 

Description 
Washer, steel pl 
Machine Screw, steel pl 
Calibration Adjuster, steel pl 
Washer, steel (2 req'd) 
Machine Screw, steel pl (2 req'd) 
Beam, steel 
Flapper, Invar 
Machine Screw, steel pl 
Cross Spring, sst (2 req'd) 
Washer, steel pl (4 req'd) 
Machine Screw, steel pl (4 req'd) 
Spacer, zinc 
Bellows Stud, brass (not shown) 
Feedback Bellows Ass'y 
Brass 
3-15 psig (0.2-1.0 bar) (2 req'd) 
6-30 psig (0.4-2.0 bar) (2 req'd) 

Stainless steel 
3-15 psig (0.2-1.0 bar) (2 req'd) 
6-30 psig (0.4-2.0 bar) (2 req'd) 

Gasket 
Std Temp, neoprene (2 req'd) 
High Temp, silicone (2 req'd) 

Bellows Screw (2 req'd) 
Brass 
Stainless steel 

Part Number 
1R9820 25072 
1E1758 28982 
2H2662 44012 
1E8730 28992 
1A5733 X0012 
1H2668 25072 
1H2669 41132 
1B2751 28992 
1H2660 37032 
1H2671 28982 
1A3461 28982 
1H2659 44012 
1H2658 14012 

14A5726 X012 
14A5726 X032 

14A5726 X022 
14A5726 X042 

1D3970 03012 
1N8736 04142 

22B8036 X012 
22B8036 X022 

Key Description Part Number 

Note 

55* 

56 
57* 
58* 

59 
60 
61 
62* 
63 

64* 

65* 

66 

A total of 5 O-rlngs (key 55) are used. 1 O-rlng Is 
used under the sealing screw (key 56), 1 O-rlng 
Is used under the reversing blockscrew (key 
61), 1 O-ring is used between the reversing 
block ass'y (key 59) and the calibration adjuster 
(key 41), and 1 O-ring is used In the recessed 
area under the head of each of the bellows 
screws (key 54). 

O-Ring, 
Std Temp, nitrile (5 req'd) 
High Temp, fluoroelastomer (5 req'd) 

Sealing Screw, sst 
Nozzle, sst 
Nozzle O-Ring, 
Std Temp, nitrile 
High Temp, fluoroelastomer 

Reversing Block, steel pl 
Sleeve, Delrin 
Reversing Block Screw, sst 
Bourdon Tube 
Machine Screw, steel pl 
Bourdon tube instruments only (2 req'd) 

Connecting Link, Bourdon tube instruments only 
Std., Monel 
Bourdon tube w/optional travel stop, 
Stainless steel 

Link Bearing, sst 
Bourdon tube instruments only (2 req'd) 

Travel Stop Assembly, steel 
optional w/Bourdon tube 1H7793 000A2 

1D6875 06992 
1N4304 06382 
14A5721 X012 
1U6391 35132 

1E2226 06992 
1N8387 06382 
26A0975 X012 
16A0976 X012 
24A5720 X012 

See following table 

1A3319 28982 

1L3796 41012 

1L6112 35022 

1L3795 46202 

•Recommended spate parts 29 



41 SOK and4160K Series 

(256) @ ) (127) 

15 

NOTES: 
|T> ARROW DOWN—RELIEVES ON DECREASING OUTPUT (OUTPUT @ SUPPLY DURING SHUTDOWN) 
|T> ARROW UP—RELIEVES ON INCREASING OUTPUT (OUTPUT @ ZERO DURING SHUTDOWN) 
KEY 21 IS NOT SHOWN. 

HBeCOIV/DOC 

Key 

67 

68 

69 

70 

71* 

PROPORTIONAL-PLUS-RESET CONTROLLER 
WITH DIFFERENTIAL REUEF VALVE ASSEMBLY FOR 

ANTI-RESET WINDUP 

Figure 20. Typical Direct-Acting 4160K Series Assembly (Continued) 

Description 
Lockwasher, steel pl (2 req'd) 
Use w/optional Bourdon tube travel stop 

Machine Screw, steel pl (2 req'd) 
Use w/optional Bourdon tube travel stop 

Cap Screw, steel pl 
Use w/optional Bourdon tube travel stop 

Bellows Yoke, zinc 
Use w/gauge & differential pressure bellows 

Gauge Pressure Bellows (input)*2) 
Brass 
0-60 inches wc (0-150 mbar) positive, 6-60 inches wc 
(0-150 mbar) vacuum, & 30-0-30 inches wc 
(75-0-75 mbar) compound 

0-100 Inches wc (0-250 mbar) positive, 
Type 4158K only 

0-5 psig (0-0.35 mbar) positive and for 
0-10 inches Hg (0-350 mbar) vacuum 

0-7.5 psig (0-0.5 bar) positive, 41 SSK only 
0-10 psig (0-0.7 bar) positive 
0-15 psig (0-1.0 bar) positive, 0-30 inches Hg 
(0-1.0 bar) vacuum, & 15-0-7.5 psig 
(500-0-500 mbar) compound 

0-20 psig (0-1.4 bar) positive 
0-30 psig (0-2.0 bar) positive & 30-0-15 psig 
(1.0-0-1.0 bar) compound 

Stainless steel, 
0-15 psig (0-1.0 bar) positive, 0-30 inches Hg 
(0-1.0 bar) vacuum, & 15-0-7.5 psig 
(500-0-500 mbar) compound 

0-30 psig (0-2.0 bar) positive, 30-0-15 psig 
(1.0-0-1.0 bar) compound 

Part Number 

1H2672 28982 

1H2676 28982 

1H7792 32982 

2H4538 44012 

1L3780 O0OA2 

1L3788 000A2 

1L3781 000A2 
1L3789 000A2 
1L3782 000A2 

1L3783 000A2 
1L3784 000A2 

1L3785 000A2 

1L3786 000A2 

1L3787 000A2 

30 

Key Description Part Number 
71* Differential-Pressure Bellows (input) 

Brass 
0-80 inches wc (0-200 mbar) 2L3790 000A2 
0-10 psi (0-0.7 bar) 2L3791 000A2 
0-20 psi (0-1.4 bar) 2L3792 000A2 

Stainless steel, 
0-30 psi (0-2.0 bar) 2L3793 000A2 

71K Machine Screw, steel pi' 3) 
bellows sensing instruments only (2 req'd) 1A3319 28982 

71L* Bearing(3) 
bellows sensing instruments only (2 req'd) 1L3795 46202 

71M* Link'3) bellows sensing instruments only 1L3796 41012 
72 Jam Nut, steel pl 

Gauge pressure bellows instruments only 1A9463 24122 
73 Washer, steel pl 

Gauge pressure bellows instruments only 1B8659 28982 
74 Spring Seat, pl brass 

Gauge pressure bellows instmments oniy 1H4532 14022 
75 Machine Screw, steel pl 

Gauge & differential pressure 
bellows instmments (4 req'd) 1H2676 28982 

76 Washer, steel pl 
for Bourdon tube instruments (2 req'd) 1H2672 28982 
for bellows sensing instruments (4 req'd) 1H2672 28982 

77 Machine Screw, steel pl 
Bourdon tube instruments only (2 req'd) 1H2677 28982 

•Recommended spare parts 
2.lf ordering the bellows (key 71) to change the range of a gauge pressure 
controller, also order the appropriate bellows spring (key 80). Also order keys 
72, 73, and 74, if you do not have them. 
3.This part Is part of the bellows assembly, key 71 



41 SOK and4160K Series 

26A7677-B/OOC 

NOTES: 
KEY 51. BELLOWS STUD NOT SHOWN: KEY 52 IS FEEDBACK BELLOWS 
1. THERE IS AN O-RING (KEY 55) BETWEEN THE REVERSING BLOCK 
(KEY 59) AND THE CAUBRATION ADJUSTER (KEY 41). 
2. THERE MAY BE AN O-RING (KEY 55) UNDER THE BELLOWS SCREW 
(KEY 54). SEE NOTE PRECEDING KEY 54 IN THE PARTS UST. 

f VIEW A-A 

BOURDON TUBE TRAVEL 
STOP SUBASSEMBLY 

ZBATB81-AXX>C 

SECTION C-C 

Figure 21. Controller Subassembly with Bourdon Tube Sensing Element 

Key Description 
79 Screw, nylon Transmitters only 
80 Spring, gauge pressure bellows instruments only 

Steel pl 
0-60 inches wc (0-150 mbar) positive, 
0-60 inches wc (0-150 mbar) vacuum, 
30-0-30 inches wc, & 
(75-0-75 mbar) compound 

0-100 inches wc (0-250 mbar) positive, 
0-5 psig (0-0.35 bar) positive, & 
0-10 inches Hg (0-350 mbar) vacuum 

0-7.5 psig (0-0.5 bar) positive 
0-10 psig (0-0.7 bar) positive 
0-15 psig (0-1.0 bar) positive, 
0-30 inches Hg (0-1.0 bar) vacuum, 
15-0-7.5 psig (500-0-500 mbar) compound 

0-20 psig (0-1.4 bar) positive 
0-30 psig (0-2.0 bar) positive, 
30-0-15 psig (1.0-0-1.0 bar) compound 

Part Number 
1A3461 X0042 

1J7292 27022 

1H4482 27022 
1K5257 27022 
1K4934 27022 

1H4483 27022 
1K5259 27022 

p1H4484 27022 

Key 
80 

81 
82 

101 
103 
104 

105 

Description Part Number 
Spring, gauge pressure bellows instruments only (cont'd) 
316 SST 
0-15 psig (0-1.0 bar) positive, 
0-30 inches Hg (0-1.0 bar) vacuum, 

15-0-7.5 psig (500-O-500 mbar) compound 1H6411 37012 
0-30 psig (0-2.0 bar) positive, 
30-0-15 psig (1.0-0-1.0 bar) compound 1H6412 37012 

Machine Screw, steel pl (not shown) (2 req'd) 1H5271 28982 
Machine Screw, steel pl (4 req'd) 1C3333 28982 
Lockwasher, steel pl (4 req'd) 1C2256 28982 
Relay Tubing Assembly, sst 1H6861 000A2 
Compensator Tubing Assembly, sst 
Types 41 SOK, 50KS, 52K. 52KS, 
54K, SSK, 57K, & SBK 1H6864 000A2 

Types 4160K, 60KF, 62K, 62KF & 64K 1H6870 000A2 
Plug, S31600 (316 SST), (not shown) 

used with gauge pressure only 1A7675 35072 

Note 
Controllers with bellows sensing element use 
only the 0 to 30 pslg, 0 to 0.2 MPa, & 0 to 2.0 bar 
triple scale brass and stainless steel process 
pressure gauges. Differential pressure control­
lers do not use a process pressure gauge. 

31 



41 SOK and4160K Series 

(75) 

SHOWN WITH 
TRANSMITTER 

& SCREW, 
38 479 

SECTION A-A 

/— SCREW 
(KEY 71K) <T] 

LINK (KEY 71M)<T] 

SCREW 
(KEY 71K) <T] 

BEARING 
(KEY71L)<I1 

CD UNK (KEY 71M) 

rP) BEARING 
(KEY 71L) 

a8A7B83«/[»C 

SIDE VIEW OF SUBASSEMBLY 
WITH GAUGE-PRESSURE 

BELLOWS SENSING ELEMENT 

NOTES: 
KEYS 46 AND 51 NOT SHOWN: KEY 52 IS 
FEEDBACK BELLOWS 
[T> KEYS 71K, 71 L,&71 MARE FART OF THE 
BELLOWS ASSEMBLY (KEY 71) 

2flA7S754rOOC 

ZBATGSI-ASOC 

SIDE VIEW OF SUBASSEMBLY 
WITH DIFFERENTIAL PRESSURE 
BELLOWS SENSING ELEMENT 

SECTION C-C 

Figure 22. Controller Subassembly with Either Gauge-Pressure Bellows or Differential-Pressure Bellows Sensing Element 

Key 
106* 

107 

108 

Description 
Process Pressure Gauge (use only when 
Triple scale 
ABS plastic/Brass 
0-30 psig. 0-0.2 MPa. & 0-2.0 bar 
0-60 psig, 0-0.4 MPa, & 0-4.0 bar 
0-160 psig, 0-1.1 MPa, & 0-11 bar 
0-300 psig, 0-2.0 MPa, & 0-20 bar 
0-600 psig, 0-4.0 MPa, & 0-40 ba 
0-1000 psig, 0-6.9 MPa, & 0-69 bar 

ABS plastic/Stainless steel 
0-30 psig, 0-0.2 MPa, & 0-2.0 bar 
0-300 psig, 0-2.0 MPa, & 0-20 bar 
0-1000 psig, 0-6.9 MPa, & 0-69 bar 

Pressure Connection, sst 
Use w/process gauge 

Pipe Plug, steel pl (not shown) 
Use w/process gauge, 
not used w/Bourdon tube protector 

Part Number Key 
specified) 115 

Description Part Number 
Mounting Screw for reset restriction valve 
Type 4160K, 60KF, 62K, 62KF, & 64K 
1/4-20 UNC, steel pl (not shown) 1H5270 28982 

11B8578X012 116 Reset Tubing Ass'y, sst 
11B8578X022 Type 4160K, 60KF, 62K, 62KF, & 64K 1H6866 000A2 
11B8578 X032 117 Compensator Tubing Ass'y, sst 1H6868 000A2 
11B8578 X042 127 Tubing Assembly, sst 
11B8578 X052 Type 4160KF & 4162KF only 27B9975 X012 
11B8578X062 129 Tubing Assembly, sst 

Type 4160KF & 4162KF only 27B9976 X012 
11B8584 X022 132 Control Tubing Assembly 
11B8584 X012 For Bourdon tube instruments 
11B8584X032 w/o process pressure gauge 

Stainless steel 1H3011 000A2 
1J2512 35162 K-Monel (not used on Type 4151K) 

w/process pressure gauge, sst 
For gauge-pressure bellows instruments, sst 

1H3011 X0022 
1J2530 000A2 

1E8231 28982 w/o process pressure gauge 
w/process pressure gauge 

1H4526 000A2 
1J2553 O0OA2 

32 •Recommended spare parts 



41 SOK and4160K Series 
Key Description Part Number Key 
132 Control Tubing Assembly (cont'd) 

For differential-pressure 
bellows instruments, sst 1H4526 000A2 

97 
99* 

133 Control Tubing Assembly, sst 
For differential-pressure instruments only 1H6732 000A2 

100* 

167 Label, Use w/2 psi (0.14 bar) pressure-tested 
case & cover 12A9842 X012 

168 

186 Anti-Reset Windup Ass'y 
ForType 4160KF & 4162KF 21A6447 X0A2 

169 

365 Label, bellows sensing instruments only 
Gauge pressure instruments 
0-60 inches wc 
0-100 inches wc 

11B5655 X062 
11B5655 X272 

0-140 inches wc 11B5655 X082 
0-5 psig 11B5655X012 

365 Label, bellows sensing instruments only 
Gauge pressure instmments (cont'd) 
0-7.5 psig 11B5655X262 
0-10 psig 11B5655X022 
0-15 psig 11B5655X032 
0-20 psig 11B5655 X042 
0-30 psig 11B5655 X052 

Differential pressure instmments 
0-80 inches wc 11B5655 X222 
0-10 psi 11B5655 X232 
0-20 psi 11B5655 X242 
0-30 psi 11B5655 X252 

366 Pipe Plug, Use w/2 psi (0.14 bar) pressure-tested 
case & cover (2 req'd) 1P2796 X0012 

367* O-Ring 
Type 4160KF & 4162KF only (2 req'd) 1C8538 06992 

368 Machine Screw 
Type 4160KF & 4162KF only (2 req'd) 1U8842 X0012 

369 Anti-Reset Windup Cover 
Type 4160KF & 4162KF only (2 req'd) 2V5973 08012 

370 Plain Washer, brass 1H3397 18992 

Relay Assembly (figure 23) 
83 

84 
85 
86* 

87* 

88* 
90* 

91* 

92 

Key 
93 
94* 

95 
96 

Relay Body, 
Aluminum/brass 
Use w/sst constmction 

Spacer Ring, zinc 
Diaphragm Casing Ass'y zinc/steel 
Diaphragm Ass'y 
Std Zinc/brass/mbber 
High Temp Zinc/brass/mbber 
Std or High Temp w/sst constmction 
Zinc/sst/mbber 

Valve Plug 
Brass (For std or high temp) 
For use w/sst construction 

Reset Plug and Wire Assembly 
O-Ring 
Std Temp, nitrile (2 req'd) 
High Temp, fluoroelastomer 

Top Diaphragm 
Std Temp, nitrile 
High Temp, poly-dacr 

Relay Spring, steel pl 

Description 
Valve Spring, SST 
Plate Gasket 
Std Temp, neoprene 
High Temp, silicone 

Spring Plate.steel pl 
Machine Screw, steel pl (6 req'd) 

48A3776 X012 
48A3776 X032 
38A3778 X012 
12B0460 X012 

18A2451 X012 
18A2451 X092 

18A2451 X042 

0Y0617 14012 
0Y0617X0022 
12B0468 X012 

1D6875 06992 
1N4304 06382 

1L5556 02042 
1K6999X0012 
1C8961 27012 

Part Number 
0X0836 37022 

1H2696 03012 
1K7000 04142 
1H2697 25072 
12B6351 X012 

Description 
Machine Screw, steel pl (4 req'd) 
Bottom Gasket, silicone 
High Temp constmction only 

Top Gasket, silicone 
High Temp construction only 

Lubricant, Lubriplate, 
not furnished with controller 

Lubricant, DOW Corning 111, 
not furnished with controller 

Part Number 

1A8664 X00A2 

1K7001 04142 

1K7002 04142 

Mounting Parts for Panel, Wall, 
Pipestand, or Actuator Mounting 
(Figures 3 and 4) 

213 Mounting Plate, steel 
For yoke mounting on 
Types 470, 472, 513, 656, 657 & 667 1C2218 25022 

For yoke mounting on Type 480 
Vertical 3L2767 25092 
Horizontal 3J8547 25012 

For yoke mounting on Types 1051 & 1052 
Size 40, positions 1 & 3 w/switch and 
Size 60, position 1 w/switch 23A8891 X012 

213 Mounting Plate, steel (cont'd) 
All others 1C2218 25022 

For yoke mounting on Type 1061 
Size 30, positions 1 & 3 w/switch and position 1 w/o switch, 
Size 40, position 1 w/switch and 
Sizes 80 & 100, position 3 w/o switch 23A8891 X012 

All others 1C2218 25022 
For pipe stand mounting 3N9757 25092 
For mounting on Type 115 3J7798 25012 
For mounting on Type 115C 2K6548 25022 

215 Machine Screw, steel pl (specify quantity req'd) 
5/16 UNC X 1 inch 1C6391 28982 
5/16 UNC X 1-1/2 inches 1H3047 28982 
5/16 UNC X 2 inches 1C6392 28982 

216 Hex Nut, steel pl (specify quantity req'd) 
For casing mounting on Types 126 & 127 and 
fbr filter regulator mounting on 
Types 1051, 1052 & 1061 1A3527 24122 

All other types and mountings 1C3328 28982 
220 Mounting Bracket, steel pl (not shown) 

For casing mounting on Types 126, 127, 657, 667, 
1051 & 1052 and for casing-mounted filter 
regulator on Types 1051 & 1052 1F4012 25072 

221 Lockwasher, steel pl (specify quantity req'd) 1C2257 28982 
222 Cap Screw, steel pl (specify quantity req'd) 

5/16 UNC X 3/4 inch 1A3816 24052 
222 Cap Screw, steel pl (con't) 

5/16 UNC X 1 inch 1A3526 24052 
5/16 UNC X 1-1/8 inches 1C3791 24052 
5/16 UNC X 1-1/4 inches 1B7877 24052 
5/16 UNC X 1-3/4 inches 1A5534 24052 
5/16 UNC X 2-1/2 inches 1C8702 24052 
5/16 UNC X 3-5/8 inches 1C3988 24052 
3/8 UNF X 1-1/8 inches 1A5828 24052 

223 Cap Screw, steel pl 
Types 1051 & 1052 with either case or 
yoke mounted regulator and Type 1061 
with yoke mounted regulator (2 req'd) T14109 T0012 

•Recommended spare parts 33 



4150K and4160K Series 

• APPLY LUB 
22B0463-C/DOC 

• APPLY LUB 
22B0*62-C/OOC HIGH TEMPERATURE CONSTRUCTION 

Figure 23. Relay Assemblies 

Key Description 
228 Spacer Spool, steel (specify quantity req'd) 

Types 470, 472, 480, 513, 656, 657, 667, 
pipe stand 1051, 1052 & 1061 

Type 115 
W/o regulator or w/one regulator 
W/two regulators 

Type 115C 

Part Number 

1F9067 24092 

1K1534 24092 
1K4144 24092 
1K6547 24092 

Key Description Part Number 
229 Cap Screw, steel pl (not shown) (specify quantity req'd) 

Type 115 
W/o regulator or w/one regulator 1F9603 24052 
W/two regulators 1C8702 24052 

Type 115C 1D7704 24052 
Types 126 & 127 1B2275 24052 
Types 1051 & 1052 casing-mounted controller 1A5828 24052 

34 



41 SOK and4160K Series 
Key Description Part Number 
230 Cap Screw, steel pl (not shown) 

Types 126 & 127 1C5958 24052 
231 Pipe Nipple, steel (not shown) (specify quantity req'd) 

For casing mounting on Types 126 & 127 
VWTypes 67FR, 67R, 254, 254F & 1301 

232 Pipe Tee, steel (not shown) 
For casing mounting on Types 126 & 127 
W/Types 67R, 254 & 1301 

238 Mounting Plate, steel 
For yoke-mounted filter regulator 
Types 1051, 1052 & 1062 sizes 40 & 60 
Types 1061 size 30 

240 Cap Screw, steel 
For yoke-mounted filter regulator on 
Types 1051 & 1052 sizes 40 & 60 (2 req'd) 

241 Spacer Spool, steel 
For yoke mounted filter regulators on 
Types 1051 & 1052 sizes 40 & 60 (2 req'd) 

242 Spacer Spool, steel (not shown) 
For yoke mounting on 
Types 1051 & 1052 size 40 (2 req'd) 
Type 1061 sizes 30, 80 & 100 (2 req'd) 

243 Street Elbow, pl galvanized malleable iron (not shown) 
For mounting on Types 470, 472, 480, 513, 656, 
657, 667, panel, pipe stand, 1051, 1052 & 1061 
w/nipple-mounted filter regulator 1A9132 21992 

11A3740X012 

1B8606X0012 

1C2218 25022 
23A8891 X012 

1A5534 24052 

1C5590 24092 

1V1026 24092 
1J8307 24092 

Key Description 
244 Pipe Nipple, pl galvanized steel (not shown) 

For mounting on Types 470, 472, 480, 513, 656, 
657, panel, pipe stand, 1051, 1052 & 1061 
w/nipple-mounted filter regulator 

250 Clamp, Steel 
For pipe stand mounting (2 req'd) 

251 Bracket Assembly, steel 
For panel or wall mounting (2 req'd) 

252 Cap Screw, steel pl 
For panel or wall mounting (4 req'd) 

Note 

Specify quantity of fittings. 

Connector, Brass 
1/8 inch NPT X 1/4 inch od tubing 
1/4 inch NPT X 1/4 inch od tubing 
1/4 inch NPT X 3/8 inch od tubing 

Elbow, Brass 
1/8 inch NPT X 1/4 inch od tubing 
1/4 inch NPT X 1/4 inch od tubing 
1/4 inch NPT X 3/8 inch od tubing 

Part Number 

1D2397 26232 

1P4270 28982 

1H2892 000A2 

1B8480 24052 

1A3959 14012 
1A6368 14012 
1B8856 18992 

1A6850 18992 
1A3971 18992 
1B8846 18992 

Key 62* Bourdon Tube 

PRESSURE RANGE MATERIAL 

Pslg kPa Stain less Steel K-MonelC) 
0-30 0-200 32B1243X012 — 
0-60 0-400 32B1243X022 — 
0-100 0-700 32B1243X032 — 
0-200 0-1400 32B1243X042 --
0-300 0-2000 32B1244X052 -_ 
0-600 O-4000 32B1244X062 32B1244X202 
0-1000 0-7000 32B1244X072 32B1244X212 
0-1500 0-10,000 32B1245X082 32B1245X222 
0-3000 0-20.000 32B1245X092 — 
0-5000 0-35.000 32B1245X102 — 
O-8000 0-55,000 32B1245X112 — 

0-10,000 0-70,000 32B1245X122 
1. For NACE applications. 

A subassembly with Bourdon tube sensing element as 
shown in figure 21 contains the following key numbers: 
30 through 37, 39 through 61, 63, 65, 76, and 77. 
When ordering the subassembly as indicated by the 

Subassemblies with Bourdon Tube Sensing Element 

table below, one of each of the following key num­
bered parts must also be ordered to complete the sub­
assembly: dial, key 38; Bourdon tube, key 62; and 
connecting link, key 64. 

OUTPUT PRESSURE RANGE FEEDBACK 
BELLOWS MATERIAL STANDARD 

HIGH 
TEMPERATURE Pslg Bar 

FEEDBACK 
BELLOWS MATERIAL STANDARD 

HIGH 
TEMPERATURE 

3 to 15 or Oand 20 
differential gap 

0.2 to 1/0 or 0 and 1.4 
differential gap 

Brass 26A7677 X012 26A7677 X022 3 to 15 or Oand 20 
differential gap 

0.2 to 1/0 or 0 and 1.4 
differential gap Stainless steel 26A7677 X052 26A7677 X062 

6 to 30 or 0 and 35 
differential gap 

0.4 to 2.0 or 0 and 2.4 
differential gap 

Brass 26A7677 X032 26A7677 X042 6 to 30 or 0 and 35 
differential gap 

0.4 to 2.0 or 0 and 2.4 
differential gap Stainless steel 26A7677 X072 26A7677 X082 

A subassembly with gauge pressure bellows sensing 
element as shown in figure 22 contains the following 
key numbers: 30 through 37, 39 through 61, 71K, and 
71L. The machine screws, key 77, quantity of 2, and 
washers, key 76, quantity of 2, also come with the 
subassembly. The two washers, key 76, may be used 

with the machine screws, key 75, but four washers 
and machine screws are required so two more wash­
ers must be ordered. The machine screws, key 77, are 
not used on subassemblies with bellows input so they 
may be discarded. Although two machine screws, key 
71K, and two bearings, key 71L, are included with the-

'Recommended spare parts 35 



41 SOK and4160K Series 
subassembly, they are also included with the bellows 
assembly, key 71. When ordering the subassembly as 
indicated by the table below, one of each of the follow­
ing key numbered parts, unless other quantities are 
indicated, must also be ordered to complete the sub­
assembly: dial, key 38; bellows yoke, key 70; bellows 

assembly, key 71; jam nut, key 72; washer, key 73; 
spring seat, key 74; machine screw, key 75, quantity 
of 4; washer, key 76, quantity of 2; and spring, key 80. 
The link, key 71M, is included with the bellows assem­
bly, key 71. If ordering parts for a transmitter, a screw, 
key 79, must also be ordered. 

Subassemblies with Gauge-Pressure Sensing Element 
OUTPUT PRESSURE RANGE FEEDBACK 

BELLOWS MATERIAL STANDARD HIGH 
TEMPERATURE Pslg Bar 

FEEDBACK 
BELLOWS MATERIAL STANDARD HIGH 

TEMPERATURE 

3 to 15 or Oand 20 
differential gap 

0.2 to 1/0 or Oand 1.4 
differential gap 

Brass 26A7677 X012 26A7677 X022 3 to 15 or Oand 20 
differential gap 

0.2 to 1/0 or Oand 1.4 
differential gap Stainless steel 26A7677 X052 26A7677 X062 

6 to 30 or 0 and 35 
differential gap 

0.4 to 2.0 or 0 and 2.4 
differential gap 

Brass 26A7677 X032 26A7677 X042 6 to 30 or 0 and 35 
differential gap 

0.4 to 2.0 or 0 and 2.4 
differential gap Stainless steel 26A7677 X072 26A7677 X082 

A subassembly with differential pressure bellows sens­
ing element as shown in figure 22 contains the follow­
ing key numbers: 30 through 37, 39 through 61, 71K, 
and 71L. The machine screws, key 77, quantity of 2, 
and washers, key 76, quantity of 2, also come with the 
subassembly. The two washers, key 76, may be used 
with the machine screws, key 75, but four washers 
and machine screws are required so two more wash­
ers must be ordered, the machine screws, key 77, are 
not used on subassemblies with bellows input so they 
may be discarded. Although two machine screws, key 
71K, and two bearings, key 71L, are included with the 

Subassemblies with Differential-Pressure Bellows Sensing Element 

subassembly, they are also included with the bellows 
assembly, key 71. When ordering the subassembly as 
indicated by the table below, one of each ofthe follow­
ing key numbered parts, unless other quantities are 
indicated, must also be ordered to complete the sub­
assembly: dial, key 38; bellows yoke, key 70; bellows 
assembly, key 71; machine screw, key 75, quantity of 
4; and washer, key 76, quantity of 2. The link, key 
71M, is included with the bellows assembly, key 71. If 
ordering parts for a transmitter, a screw, key 79, must 
also be ordered. 

OUTPUT PRESSURE RANGE FEEDBACK 
BELLOWS MATERIAL STANDARD HIGH 

TEMPERATURE Pslg Bar 
FEEDBACK 

BELLOWS MATERIAL STANDARD HIGH 
TEMPERATURE 

3 to 15 or Oand 20 
differential gap 

0.2 to 1/0 or 0 and 1.4 
differential gap 

Brass 26A7677 X012 26A7677 X022 3 to 15 or Oand 20 
differential gap 

0.2 to 1/0 or 0 and 1.4 
differential gap Stainless steel 26A7677 X052 26A7677 X062 

6 to 30 or 0 and 35 
differential gap 

0.4 to 2.0 or 0 and 2.4 
differential gap 

Brass 26A7677 X032 26A7677 X042 6 to 30 or 0 and 35 
differential gap 

0.4 to 2.0 or 0 and 2.4 
differential gap Stainless steel 26A7677 X072 26A7677 X082 
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Instruction Manual 
Form 5062 
April 2001 Types 1051 & 1052 with F&G Mounting 

Types 1051 & 1052 Styles F & G 
Size 40, 60 & 70 Rotary Actuators 
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Parts Ordering 16 
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Introduction 

Scope of Manual 
This instruction manual includes installation, 
adjustment, maintenance, and parts ordering 
information for the Type 1051 (size 40 and 60) and 
Type 1052 (Size 40, 60, and 70) pneumatic piston 

Figure 1. Type 1052 Actuator Mounted on Design V150 
Vee-Ball9 Valve with a Type 3620J Positioner 

rotary actuator with F and G mounting adaptations 
(see figure 1). 
The G mounting adaptation is for Type 7600 and 9500 
valves, and the F mounting adaptation is for all other 
edisc® or Vee-Ball® valves. Also, this instruction 
manual provides information for the optional 
top-mounted handwheel, up and down travel stops, 
locking mechanism, and pipe-away vent. 

Instructions for the control valve, positioner, 
accessories, and other sizes of actuators are covered 
in separate instruction manuals. 
Top-Mounted handwheels can be applied for 
infrequent service as a manual handwheel actuator. 
Also, an adjustable up travel stop can be added to the 
actuator to limit its stroke in the upward direction, or an 
adjustable down travel stop can be added to limit 
actuator stroke in the downward direction. 

FISHER-ROSEMOUNT" 



Types 1051 & 1052 with F & G Mounting 
Table LType 1051 and 1052 Actuator Specifications 

Operation 
Direct Acting: Increasing loading pressure extends 
the diaphragm rod out of the spring barrel 

Service: 
Type 1051: For on-off or throttling service with 
positioner 

Type 1052: For on-off or throttling service with or 
without a positioner 

Actuator Sizes 

Type 1051:1 

Type 1052:1 
40 and • 60 

40, • 60, and ! 170 

Maximum Diaphragm Sizing PressureC) 

Size 40: 4.5 bar (65 psig) 
Size 60: 2.8 bar (40 psig) 
Size 70: 3.8 bar (55 psig) 

Maximum Diaphragm Casing PressureC) 

Size 40: 5.2 bar (75 psig) 
Size 60: 3.4 bar (50 psig) 
Size 70:4.5 bar (65 psig) 

Maximum Valve Shaft Rotation 

90 degrees rotation (standard) travel stop, or 60 
degrees (optional) travel stop for Type 1051 and 
1052 actuators, or 75 degrees (optional) travel stop 
for Type 1052 actuators 

Valve Shaft Diameters, mm (Inches) 

Size 40: • 12.7 (1/2), • 15.9 (5/8 ), • 19.1 (3/4), 
• 22.2 (7/8), • 25.4 (1), or • 31.8, (1-1/4) 

Size 60: • 19.1 (3/4), • 22.2 (7/8), • 25.4 (1), 
131.8(1-1/4), 
I 50.8 (2) 

38.1 (1-1/2), •44.5(1-3/4), or 

Size 70: • 31.8 (1-1/4), • 38.1 (1-1/2), • 44.5 
(1-3/4), or • 50.8 (2) 

Stroking Time 

Dependent on actuator size, rotation, spring rate, 
initial spring compression, and supply pressure. If 
stroking time is critical, consult your Fisher sales 
office 

Material Temperature Capabilities 

Nitrile Diaphragm: -40 to 82°C (-40 to 180oF) 

Silicone Diaphragm: -40 to 1490C (-40 to 300oF) 

Nitrile O-Rlngs: -40 to 820C H»0 to 180oF), Nitrile 
O-rings are used in optional top-mounted 
handwheel, adjustable down travel stop, and 
adjustable up travel stop assemblies 

Travel Indication 

Graduated disk and pointer combination located on 
actuator end of valve shaft 

Pressure Connections 

Standard: 1/4 inch NPT female thread 

Optional: • 1/2 or • 3/4-inch NPT female, and 
• 3/4-inch NPT female thread for pipe-away vent 

Mounting Positions 

See figure figure 3. 

Approximate Weights 

See table 2 

Additional Specifications 

For casing pressure ranges and for material 
identification of the parts, see the Parts List 

1. Use this value to determine the maximum torque output allowed. The pressure/temperature limits in this manual and any applicable standard or code limitation for valve should not be 
exceeded. 

Only personnel qualified through training or experience 
should install, operate, and maintain this actuator. If 
you have any questions concerning these instructions, 
contact your Fisher sales office before proceeding. 

throttling service when equipped with a valve 
positioner. The Type 1052 actuator can be used for 
on-off service, or it can be used for throttling service 
when equipped with or without a valve positioner. The 
Type 1052 actuator spring is adjustable (see figure 2). 

Description 

The Type 1051 and 1052 diaphragm rotary actuators 
are pneumatic spring-return actuators for use with 
rotary-shaft control valves. The Type 1051 actuator 
can be used for on-off service, or it can be used for 

Specifications 
Specifications are shown in table 1. Specifications for 
actuator operation, as it originally comes from the 
factory, are stamped on the nameplate attached 
to the actuator. 



Types 1051 & 1052 with F & G Mounting 

. SPRING SEAT 

. SPRING ADJUSTER 

Figure 2. Typical Type 1052 Actuator Adjustable Spring Seat 

Table 2. Approximate Actuator Weights 

SIZE 
TYPE 1051 TYPE 1052 TOP-MOUNTED 

HANDWHEEL 

Kg Lb Kg Lb Kg Lb 

40 
60 
70 

43 
89 

94 
197 

45 
92 
123 

99 
203 
272 

7.3 
11 
21 

16 
24 
47 

1. Unscrew cap screws and washers (keys 34 and 
63), and remove cover (key 33). 

Installation 
When an actuator and valve body are shipped 
together, the actuator is normally mounted on the 
valve. Follow the valve body instructions when 
installing the control valve in the pipeline, and then 
perform the procedures presented in the Loading 
Connection section. If the actuator is shipped 
separately or if it is necessary to mount the actuator on 
the valve, perform the procedures presented in the 
Actuator Mounting section. And, ifthe actuator 
requires a pipe-away vent, or if a retrofit pipe-away kit 
needs to be installed, refer to the Pipe-Away Vent 
section. 

WARNING 

To avoid personal injury or property 
damage caused by bursting of 
pressure-retaining parts, be certain the 
diaphragm sizing pressure does not 
exceed the limits listed in table 1. Use 
pressure-limiting or pressure-relieving 
devices to prevent the diaphragm sizing 
pressure from exceeding these limits. 

Actuator Mounting 
Use the following steps to connect a valve and an 
actuator. Key numbers are shown in figure 8 for Type 
1051 actuators and in figure 9 for Type 1052 
actuators. 

2. Refer to figure 3 for available mounting styles and 
positions. When mounting on a Vee-Ball Design V150, 
V200 or V300 valve, check the valve manual to 
determine if it is Series B. The actuator is normally 
positioned vertically with the valve in a horizontal 
pipeline (see figure 4). 

Note 

Due to its weight, the Type 1052 size 70 
actuator must be extemally supported if 
mounted in the horizontal position. 

3. When mounting the actuators, make sure that the 
bushing (key 67) and valve shaft are in-line so that the 
bushing will slide onto the valve shaft without damage. 

4. Mount the actuator on the valve body and secure it 
with the valve mounting screws. The torques for 1/2 to 
1-inch shafts is 88 N«m (65 lbf«ft); for 1-1/4 to 1-1/2 
inch shafts is 136 N.m (100 Ibf.ft); for 1-3/4 to 2-inch 
shafts is 183 N-m (135 Ibf.ft). 

CAUTION 

WARNING 

Perform the steps in the WARNING at 
the beginning of the Maintenance 
section to isolate the control valve and 
actuator. 

Exceeding any torque requirement may 
impair the safe operation of this actuator 
by causing broken or damaged parts. 
Refer to table 3 for the bolting torque 
requirements. 



Types 1051 & 1052 with F & G Mounting 
Table 3. Recommended Bolting Torques 

DESCRIPTION, KEY 
NUMBER 

ACTUATOR SIZE 
DESCRIPTION, KEY 

NUMBER 
40 60 70 DESCRIPTION, KEY 

NUMBER 
Size N.m Ibf'ft Size N.m lbf«ft Size N«in lbf«ft 

Diaphragm Casing, 5 3/8-24 27 20 3/8-24 27 20 3/8-24 27 20 

Casing to spring barrel, 7 3/8-16 41 30 3/8-16 41 30 1/2-13 102 75 

Diaphragm to rod, 9 
(1051) 

1/2-13 34 25 3/4-10 102 75 . . . 102 75 

Diaphragm to rod, 9 
(1052) 

1/2-20 34 25 3/4-16 102 75 3/4-16 102 75 

Rod end bearing, 16 1/2-20 34 25 5/8-18 61 45 3/4-16 102 75 

Tumbuckle to lever, 18 1/2-13 81 60 5/8-11 163 120 3/4-10 271 200 

Spring barrel to housing, 
21 

5/16-18 23 17 7/16-14 68 50 5/8-18 68 50 

Housing to yoke, 23 3/8-16 34 25 1/2-13 81 60 1/2-13 81 60 

Travel stop to lever, 28 1/2-13 81 60 5/8-11 163 120 3/4-10 271 200 

Side of housing, 34 
304/4200/PMV 

1076w/ 
NAMCO/NAMCO SW 

3/8-16 34 25 1/2-13 81 60 1/2-13 81 60 

Handwheel top, 54 1/2-20 34 25 5/8-18 34 25 . . . 34 25 

Diaphragm head to 
rod/Adjustable down 
travel stop, 54 (1051) 

1/2-13 27 20 3/4-10 66 49 . . . 69 51 

Diaphragm head to 
rod/Adjustable down 
travel stop, 54(1052) 

1/2-20 27 20 3/4-16 66 49 3/4-16 69 51 

Rod end to tumbuckle, 
58 

3/4-16-LH 102 75 7/8-14-LH 163 120 7/8-14-LH 163 120 

Handwheel to actuator, 
141 

3/8-16 41 30 3/8-16 41 30 1/2-13 81 60 

5. Screw the left-hand threaded locknut (key 58) onto 
the diaphragm rod (key 10) as far as possible. 

6. Screw the tumbuckle (key 57) as far as it will go 
onto the actuator rod. 

7. Screw the locknut (key 16) as far as it will go onto 
the rod end bearing (key 17). Thread this assembly 
completely into the tumbuckle (key 57). 

8. If the lever (key 27) is attached to the rod end 
bearing, remove the cap screw and hex nut (keys 18 
and 19). 

9. Ifthe Type 1052 spring adjustment has been 
changed, complete the Initial Setting portion ofthe 
Type 7052 Spring Adjustment section before 
proceeding. 

10. Consult the appropriate valve instruction manual's 
Installation section for lever/valve shaft orientation 
marks, and slide the lever into place (see figure 5). 
Clamp with the cap screw (key 28). 

11. Rotate the lever (key 27) to align with the rod end 
bearing (key 17). This connection can be aided by 
moving the actuator off its up travel stop with a 
regulated air source and adjusting the tumbuckle 
(key 57) slightly. 

12. Apply sealant (key 77) or equivalent 
thread-locking compound to the threads of the cap 
screw (key 18). 

13. Connect the lever (key 27) and the rod end 
bearing (key 17) with the cap screw and hex nut (keys 
18 and 19). Tighten the cap screw to the 
recommended bolt torque shown in table 3. 

14. Note the valve position and direction of rotation. 
Position the travel indicator (key 37) accordingly. 

a. If no handwheel actuator is to be used, position 
travel indicator (key 37) according to the valve 
position just noted. Replace the cover (key 33), and 
secure with washers and cap screws (keys 34 and 
63). If holes in the cover and housing (key 20) do 
not align, temporarily loosen cap screws (key 23), 
and shift the housing slightly. Do not stroke the 
actuator while the cover is off. 

b. If a manual handwheel actuator is to be used, 
refer to the separate handwheel actuator instruction 
manual for mounting instructions. 

15. Replace the cover (key 33), and secure with cap 
screws and washers (keys 34 and 63). If the holes in 
the cover and housing (key 20) do not align, use a 
regulated air source to move the actuator slightly off 
the up travel stop. If the hole alignment cannot be 



Types 1051 & 1052 with F & G Mounting 
VALVt SERIES Ok DESIGN VALVE SERIES OR DESIGN 

MOUNTING ACTION!1) BALUPLUG 
ROTATION TO 

CLOSE 
V250 V150, V200 & V300 CVSOO 

V500 

DISK/BALL 
ROTATION TO 

CLOSE 
V250 

85108,8532, 
8560 

&9500 

Right-Hand 
PDTC 
PDTO 

CCW 
CCW 

A 
B 

A 
B 

A 
B 

ew 
ew 

NA 
NA 

B 
A 

Left-Hand PDTC 
PDTO 

cew 
ccw 

NA 
NA 

D 
C 

D 
C 

cw 
cw 

C 
D 

C 
D 

Left-Hand 
(Optional)<2> 

PDTC 
PDTO 

cw 
cw 

NA 
NA 

C 
D 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

2. A left hand ball will be required for the 3- through 12-Inch sS 
>en. 
sries B and the 14- to 20-Inch, with or without attenuator. 

STYLE A STYLE B 

POSITION 1 < 3 ] 

LEFT-HAND 
MOUNTING 

POSmON I <C3] 

LEFT-HAND MOUNTING 
NOTES: 
• > POSITION 11S STANDARD; POSITIONS 2 THROUGH 4 
(SHOWN IN DOTTED LINES) ARE ALTERNATIVES. 

Figure 3. Mounting Styles and Positions for the Type 1051 and 1052 Actuator 

obtained in this manner, temporarily loosen the cap 
screws (key 23), and shift the housing slightly. Do not 
stroke the actuator while the cover is off. 

16. Follow the instructions given in the Tumbuckle 
Adjustment section before proceeding to the Loading 
Connection section. 

Valve Flow Direction 
Valve construction can change the flow direction for a 
control valve assembly. It is important to observe the 

flow direction in all valve applications before installing 
the valve in the pipeiine (see figure 4). Refer to the 
appropriate valve bulletin. 

Note 

Observe all warnings and cautions 
provided in the appropriate valve 
instruction manual Installation section. 



Types 1051 & 1052 with F & G Mounting 

OPERATING CLEARANCE 

(INCH) 

Figure 4. Lever Operating Clearance 

Loading Connection 
1. Connect the loading pressure piping to the 
pressure connection in the top of the diaphragm 
casing. 

a. For size 40 through 60 actuators: Run either 
1/4-inch pipe or 3/8-inch tubing between the 
1/4-inch pressure connection and the instrument. 

b. For size 70 actuators: Run either pipe or tubing 
between the pressure connection and the 
instrument. If necessary, remove the 1/4-inch 
bushing in the pressure connection to increase 
connection size. 

2. Keep the length of pipe or tubing as short as 
possible to avoid transmission lag in the control signal. 
If an accessory (such as a volume booster or a valve 
positioner) is used, be sure that the accessory is 
properly connected to the actuator. If a valve 
positioner is part of the assembly, the pressure 
connection to the actuator will normally be made at the 
factory. 

3. When the control valve is completely installed and 
connected to the instrument, check for correct action 
(air-to-open or air-to-close) to match the controlling 
instrument. For successful operation, the actuator 
stem and valve shaft must move freely in response to 
the loading pressure change on the diaphragm. 

Adjustment 
Tumbuckle Adjustment 
Correct tumbuckle adjustment ensures that the valve 
is correctly closed when the actuator is against its 
travel stops. The tumbuckle adjustment is the only 
adjustment necessary on the Type 1051 actuator. Key 
numbers are shown in figure 8 for Type 1051 actuators 
and in figure 9 for Type 1052 actuators. 

For accurate adjustment to the zero-degree valve disk 
or ball position, remove valve from pipeline. Refer to 
the valve instruction manual for instructions. 

A regulated air supply will be required to stroke the 
actuator. Refer to table 4 for the sizes of the three 
open-end wrenches required for this procedure. 

Table 4. Wrench Size Required for Tumbuckle 
Adjustment, Inches 

ACTUATOR TURN-
BUCKLE 
(KEY 57) 

LOWER 
LOCKNUT 
(KEY 16) 

UPPER 
LOCKNUT 
(KEY 58) Type Size 

TURN-
BUCKLE 
(KEY 57) 

LOWER 
LOCKNUT 
(KEY 16) 

UPPER 
LOCKNUT 
(KEY 58) 

1051 & 
1052 

40 
60 

1-1/8 
1-5/16 

3/4 
15/16 

1-1/8 
1-5/16 

1052 70 1-5/16 1-1/8 1-5/16 

1. Remove the access plate (key 59). Also remove the 
machine screws (key 60), if present. 

Note 

For the most accurate adjustment of the 
actuator, do not remove cover (key 33) 
during this procedure. 

2. Loosen the lower locknut (key 16). 

3. Make sure the actuator housing (key 20) is clear of 
any tools or other instruments that could obstruct the 
actuator stroke path. Pressure the diaphragm casing 
enough to stroke the actuator down so that the 
left-hand threaded upper locknut (key 58) is accessible 
through the access opening. Loosen the locknut. 

4. Consult the appropriate valve instruction manual for 
determining the closed position of the valve. Then use 
one of the following: 

a. Push-down-to-close—Slowly stroke the 
actuator to the down travel stop. Adjust the 
tumbuckle (key 57) until the valve is in the closed 
position. Lock this adjustment with the left-hand 
threaded locknut (key 58). Stroke the actuator to 
the mid-travel position, and tighten the locknut 
(key 16). 

b. Push-down-to-open—Release all pressure 
from the diaphragm casing, making sure the 
diaphragm is against its up travel stop. Be sure that 
the optional handwheel is adjusted to its topmost 
position so that the zero position of the actuator 
and valve can be reached simultaneously. Check 
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the valve position. Stroke the actuator so the 
tumbuckle (key 57) is accessible through the 
access opening. Adjust the linkage. Release 
pressure to the actuator, and check the new 
adjustment. Continue this procedure until the valve 
is in the closed position when the actuator is resting 
on its up travel stop. Stroke the actuator to the 
mid-travel position, and tighten locknut (key 16). 
Stroke the actuator, and tighten left-hand threaded 
locknut (key 58). 

5. Replace the access plate (key 59). 

6. Loosen the self-tapping screws (key 38), adjust the 
travel indicator (key 27), and re-tighten the self-tapping 
screws. 

Type 1052 Spring Adjustment 

Initial Setting 
The Type 1052 nameplate specifies an initial spring 
setting, which is the initial setting adjusted into the 
actuator spring. Initial setting is the casing pressure at 
which the diaphragm and diaphragm rod begin to 
move away from the up travel stop with the actuator 
disconnected from the valve. (With the actuator 
connected to the valve and pressure applied to the 
valve, a higher pressure will be required to start 
actuator travel). 

The initial setting was selected (based upon the 
service conditions specified when the actuator was 
ordered) so that, when the actuator and valve are in 
service, the valve will seat properly and full travel will 
be obtained within a diaphragm casing range of 0 to 
1.2, 0 to 2.3, 0 to 2.8, or 0 to 3.8 bar (0 to 18, 0 to 33, 
0 to 40, or 0 to 55 psig) depending on specific actuator 
size and construction. 

Ifthe actuator has been disassembled or ifthe spring 
adjustment was changed, and it is desired to match 
the initial setting stated on the nameplate, make sure 
the rod end bearing (key 17, figure 8 or 9) has been 
disconnected from the lever (key 27, figure 8 or 9). 
Adjust the spring so that the diaphragm rod just starts 
to travel at the spring set pressure specified on the 
nameplate. 

Be sure the rod end bearing does not hit the lever as 
the diaphragm and diaphragm rod move away from 
the up travel stop. To adjust the spring, insert a round 
rod into one of the holes in the lower bearing seat (key 
73, figure 9). Hole diameter is 9.5 mm (3/8-inch) for 
size 40 actuators, 15.9 mm (5/8-inch) for size 60 
actuators, and 10.1 mm (3/4-inch) for size 70 
actuators. Rotate the bearing seat to move it 
toward the casing to increase initial setting or away 
from the casing to decrease initial setting (keys 1 
and 2, figure 9). 

Stroking Range 
The initial spring setting listed on the nameplate has 
been determined to be the optimum setting, and it is 
not recommended to make spring adjustments that will 
cause this value to change or be exceeded. For 
push-down-to-open valve action, the initial spring 
setting is the maximum allowable to provide the 
maximum spring closing force. Any increase ofthis 
setting will over-stress the spring at full travel. For 
push-down-to-close valve action, the initial spring set 
has been determined to be the optimum balance 
between the air to close and the spring to open 
breakout torque. 

If the Type 1052 actuator is to be changed from one 
valve action to another (i.e., push-down-to-close to 
push-down-to-open), first, refer to the table for key 11 
in the Parts Ust section to determine the proper initial 
spring setting; then, adjust the unit according to the 
procedures in the Initial Settings portion of the Type 
1052 Spring Adjustment section. 

Principle of Operation 
The diaphragm rod moves down as loading pressure 
is increased on top ofthe diaphragm. As the loading 
pressure is decreased, the spring forces the 
diaphragm rod upward. 
The spring and diaphragm have been selected to meet 
the requirements of the application and, in service, the 
actuator should produce full travel of the valve with the 
diaphragm pressure as indicated on the nameplate. 
Consult the separate positioner instruction manual for 
actuator principle of operation with positioner. 

Maintenance 
Actuator parts are subject to normal wear and must be 
inspected and replaced as necessary. The frequency 
of inspection and replacement depends upon the 
severity of service conditions. Key numbers are shown 
in figure 8 for Type 1051 actuators and in figure 9 for 
Type 1052 actuators. 

ra WARNING 

Avoid personal injury or property 
damage from sudden release of process 
pressure or uncontrolled movement of 
parts. Before performing any 
maintenance operations: 

• Always wear protective gloves, 
clothing, and eyewear when performing 
any maintenance operations to avoid 
personal injury. 

• Disconnect any operating lines 
providing air pressure, electric power, or 
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a control signal to the actuator. Be sure 
the actuator cannot suddenly open or 
close the valve. 

• Use bypass valves or completely 
shut off the process to isolate the valve 
from process pressure. Relieve process 
pressure from 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. 

• The valve packing box may contain 
process fluids that are pressurized, even 
when the valve has been removed from 
the pipeline. Process fluids may spray 
out under pressure when removing the 
packing hardware or packing rings, or 
when loosening the packing box pipe 
plug-

Disassembly 
The following procedure describes how to completely 
disassemble the actuator. When inspecting and 
replacing parts, perform only those steps necessary to 
accomplish the repair. 

Do not, under ordinary circumstances, remove the cap 
screws (keys 7, 8, and 21) at this time. Use the 
following disassembly steps if removal is necessary. 

CAUTION 

4. Unscrew the cap screws and washers (keys 34 
and 63), and remove the cover (key 33). 

5. Remove the retaining ring (key 30), and slide the 
hub (key 29) from the cover. If necessary, remove the 
travel indicator (key 37) from the hub (key 29). 

6. Inspect, and if necessary, replace the cover 
bushing (key 31). Remove the travel indicator scale 
(key 35) by removing the self-tapping screws (key 36). 
Press the bushing out of the cover (key 33). 

7. Remove the cap screw and hex nut (keys 18 
and 19). 

8. Make note of the lever/valve shaft orientation, and 
then loosen the cap screw (key 28). 

CAUTION 

When removing the actuator from the 
valve, do not use a hammer or similar 
tool to drive the lever (key 27) off the 
valve shaft. Driving the lever could 
damage internal valve parts. On some 
valve types, driving the lever off the 
shaft could move the valve disk or ball 
and bearings away from the centered 
position, causing subsequent damage to 
valve parts as the valve is operated. 

If necessary, use a wheel puller to 
remove the lever. It is okay to tap the 
wheel puller screw lightly to loosen the 
lever, but hitting the screw with 
excessive force could also damage valve 
parts or disrupt the centered position of 
the valve disk and bearings. 

9. Rotate the handwheel (if one is used) 
counterclockwise until the handwheel is not 
compressing the spring (key 11). 

Cap screw (key 18) must be disengaged 
from the lever (key 27) before removing 
the diaphragm casing (key 1). Failure to 
do so will allow the spring 
precompression to rotate the valve 
beyond its fully open or closed position. 
This could cause damage to the valve 
components and/or seal. 

1. Perform the steps in the WARNING at the 
beginning of the Maintenance section to isolate the 
control valve and actuator. 

2. Remove the tubing or piping from the top of the 
actuator. 

3. Remove the positioner, if used. If necessary, refer 
to the positioner instruction manual for removal 
instructions. 

IKI WARNING 

To avoid personal injury from 
pre-compressed spring force suddenly 
thrusting the upper diaphragm casing 
(key 1) away from the actuator, relieve 
Type 1052 spring compression, or 
carefully remove Type 1051 casing cap 
screws before proceeding further. 

10. To relieve spring compression: 

a. For Type 1051 actuators: 

• Loosen, but do not remove, all casing cap screws 
and hex nuts (keys 5 and 6). Make sure there is no 
spring force to the upper diaphragm casing. 
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• Unscrew and remove the cap screws and hex 

nuts (keys 5 and 6), and then remove the upper 
diaphragm casing and the diaphragm (key 3). 

b. For Type 1052 actuators: 

• Insert a round rod into one ofthe holes in the 
lower bearing seat (key 73). Use the rod to rotate the 
lower bearing seat, and move it away from the 
actuator casings. Continue rotating the lower bearing 
seat until spring compression is completely removed. 
Rod hole diameter is 9.5 mm (3/8 inch) for size 40 
actuators, 15.9 mm (5/8 inch) for size 60 actuators, 
and 19.1 mm (3/4 inch) for size 70 actuators. 

• Unscrew and remove the cap screws and hex 
nuts (keys 5 and 6), and then remove the upper 
diaphragm casing and the diaphragm (key 3). 

11. Removing the diaphragm plate (key 4): 

a. For Type 1051 actuators: 

• Pull the diaphragm plate (key 4) and attached 
parts out of the actuator. The spring (key 11), 
diaphragm rod (key 10), cap screw (key 9), spring seat 
(key 13), hex nut (key 58), tumbuckle (key 57), hex nut 
(key 16), and rod end bearing (key 17) will be attached 
to the diaphragm head assembly. 

• The diaphragm plate (key 4) may be wedged 
against the diaphragm rod (key 10), thereby 
preventing the spring compression from being relieved 
as the cap screw (key 9) is loosened. 

WARNING 

Dislodge the diaphragm plate (key 4) 
from the diaphragm rod (key 10) before 
completely removing the cap screw (key 
9). Failure to check for this condition 
could cause personal injury due to the 
sudden release of spring compression. 

• Dislodge the diaphragm plate (key 4) from the 
diaphragm rod (key 10) by loosening the cap screw 
(key 9) one full tum and tapping the underside of the 
diaphragm plate until it follows the cap screw as it is 
being removed. Failure to check for this condition 
before completely removing the cap screw (key 9) 
could cause personal injury due to the sudden release 
of spring compression. 

• Slowly remove the cap screw (key 9) while 
making sure that the diaphragm head assembly is 
following the cap screw disassembly. Note—Make 
sure that spring load is zero before the cap screw is 

completely removed. If necessary, separate the 
remaining parts of the assembly. 

b. For Type 1052 actuators: 

(1.) Remove the rod end bearing (key 17), the 
hex nut (key 16), tumbuckle (key 57), and the hex nut 
(key 58) from the diaphragm rod (key 10). 

(2.) Pull the diaphragm plate (key 4) and 
attached parts out ofthe actuator. Then remove the 
cap screw (key 9) to separate the diaphragm plate and 
the diaphragm rod. 

(3.) Proceed as appropriate: 

• For Size 40 and 60 actuators: Remove the 
actuator spring (key 11) from the actuator. If it is 
necessary to remove the adjusting screw (key 74) from 
the spring barrel during this procedure, heat the base 
ofthe adjusting screw to 177 0C (350 oF) long enough 
for the thread-locking compound (key 77) to lose its 
holding strength. Then, unscrew the adjusting screw 
from the spring barrel. If the spring seat and the lower 
bearing seat (keys 13 and 73) are to be replaced, 
unscrew the lower bearing seat from the adjusting 
screw, and then remove the thrust bearing and the 
bearing races (keys 71 and 72) from the lower bearing 
seat. 

• For Size 70 actuators: Remove the actuator 
spring (key 11) from the actuator. Remove the cap 
screws (key 21) then, remove the spring barrel (key 
12) from the actuator housing. If it is necessary to 
remove the spring adjustment parts, loosen the set 
screw (key 75), and unscrew the spring adjusting 
screw (key 74) from the spring barrel (key 12). 

12. Unscrew the cap screws (key 23), and remove the 
actuator housing assembly (key 20). 

13. Unbolt the mounting yoke (key 22) from the valve. 

14. Check the bushing (key 67) in the mounting yoke. 
Press out and replace the bushing if necessary. 

Assembly 
This procedure assumes that the actuator was 
completely disassembled. If the actuator was not 
completely disassembled, start these instructions at 
the appropriate step. This procedure also assumes 
that the valve is removed from the pipeline for ease in 
actuator assembly and adjustment. 

Key numbers are shown in figure 8 for Type 1051 
actuators and in figure 9 for Type 1052 actuators. 

1. Installing the spring barrel (key 12): 

a. For Type 1051 actuators: Place the spring barrel 
onto the housing (key 2). Secure the spring barrel 
with cap screws (key 21). Tighten the cap screws to 
the torque value shown in table 3. 
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b. For Type 1052 actuators: Ifthe spring barrel 
(key 12) was removed from the housing (key 20), 
align the spring barrel to the housing as described 
below to ensure that the offset hole in the base of 
the spring barrel will be located properly. 

• For Size 40 and 60 actuators: Note that one of 
the accessory mounting bosses on the spring barrel is 
closer to the diaphragm end ofthe spring barrel. Place 
the spring barrel onto the housing with the upper boss 
(the one closer to the diaphragm end) on the same 
side as the boss located on the housing (see figures 8 
and 9). This ensures proper positioning of the offset 
hole. Secure the spring barrel with cap screws (key 
21). On final assembly, tighten the screws to the 
torque value shown in table 3. 

• For Size 70 actuators: The spring barrel need not 
be aligned in any particular position when placing it on 
the housing. 

2. Ifthe bushing (key 67) was removed, press in the 
new bushing. The end ofthe bushing should be flush 
with the bottom of the recess in the mounting yoke 
(key 22). 

3. Slide the mounting yoke over the valve shaft, and 
secure it to the valve with the valve mounting cap 
screws. 

4. Tighten the valve mounting cap screws to the 
bolting torque listed in step 6 of the Installation 
procedures. Exceeding any torque requirement may 
impair the safe operation of the actuator. 

5. Refer to figure 4 for the desired orientation of the 
housing (key 20). Secure the housing to the mounting 
yoke with cap screws (key 23). 

6. Coat with Lubriplate MAG-1 (key 93) or equivalent 
lubricant on the cap screw threads (key 9), and the 
tapered end ofthe diaphragm rod (key 10). 

7. Proceed as appropriate: 

a. For Type 1051 actuators (see figure 8) 

• Assemble the diaphragm rod, spring seat (key 
13), spring (key 11), and diaphragm plate (key 4), and 
secure with the cap screw (key 9). Tightening the cap 
screw will compress the spring. Be certain the tapered 
end of the diaphragm rod is seated in the 
corresponding hole in the diaphragm plate, that the 
spring is seated in the spring seat, and that the cap 
screw is tightened to the torque specified in table 3. 

• Install the hex nut (key 58), tumbuckle (key 57), 
hex nut (key 16), and rod end bearing (key 17) onto 
the diaphragm rod. 

• Be certain the travel stops (key 8) are located as 
shown in figure 5. 

• Install the diaphragm plate and attached parts 
into the actuator. 

• Be sure the waming nameplate (key 56) is in 
place. Install the diaphragm (key 3) and the upper 
diaphragm casing (key 1). Install the cap screws and 
hex nuts (keys 5 and 6). Tighten the cap screws 
evenly in a crisscross pattem to compress the spring 
and secure the upper diaphragm casing. Refer to table 
3 for torque values. 

b. For Type 1052 actuators (see figure 9): 

• For actuator designs without a set screw (key 75) 
in the spring barrel (key 12): if the adjusting screw and 
attached parts were removed, first clean and then 
lubricate the upper threads of the adjusting screw (key 
12) with a lubricant (key 76) or equivalent as shown in 
figure 10. Install the lower bearing seat (key 73), the 
thrust bearing (key 71), the thrust bearing races (key 
72), and the spring seat (key 13) onto the adjusting 
screw. 

• First, clean and then coat the lower end of the 
adjusting screw with sealant (key 77) or equivalent 
thread-locking compound as shown in figure 9, and 
install the entire assembly into the spring barrel (key 
12). Let the adjusting screw stand undisturbed for at 
least two hours after installation to allow the 
thread-locking compound to cure. 

CAUTION 

Apply lubricant to the upper threads and 
thread-locking compound to the lower 
threads of the adjusting screw. Do not 
overlap the coat of lubricant with the 
coat of thread-locking compound since 
this will adversely affect the 
performance quality of both substances. 

• For actuator designs with a set screw (key 75), if 
the adjusting screw (key 74) and attached parts were 
removed, lubricate the threads ofthe adjusting screw 
with the lubricant (key 76) or equivalent. Install the 
lower bearing seat (key 73), the thrust bearing (key 
71), the thrust bearing races (key 72), and the spring 
seat (key 13) onto the adjusting screw. Install this 
assembly into the spring barrel (key 12). Secure the 
adjusting screw with the set screw (key 75). 

8. Coat the tapered end ofthe diaphragm rod (key 10) 
and the threads of the cap screw (key 9) with the 
lubricant (key 76) or equivalent. Bolt the diaphragm 
plate to the diaphragm rod. 

10 
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SIZE 40 SIZE 60 AND 70 

Figure 5. Travel Stop Orientation 

9. Be certain the travel stops (key 8) are located as 
shown in figure 5. 

10. Install the spring (key 11) into the spring barrel. 
Install the diaphragm plate and diaphragm rod into the 
actuator. Attach the hex nut (key 58), tumbuckle 
(key 57), hex nut (key 16), and rod end bearing 
(key 17) to the diaphragm rod. 

11. Installing the diaphragm: 

• Place the upper diaphragm casing (key 1) onto 
the lower diaphragm casing (key 2). If necessary, 
rotate the lower bearing seat (key 73) so that the 
upper diaphragm casing travel stop will not contact the 
diaphragm when the casing cap screws and nuts (key 
5 and 6) are tightened. 

• Secure the upper diaphragm casing with the cap 
screws and hex nuts (keys 5 and 6). Be sure the 
warning nameplate is in place on the casing. Tighten 
the nuts on the cap screws to the torque value shown 
in table 3. 

12. For Type 1052 actuators, complete the Initial 
Setting portion of the 7052 Spring Adjustment section 
before proceeding. 

13. Refer to the appropriate valve instruction manual 
for lever/valve shaft orientation marks, and slide the 
lever (key 27) into place; see figure 5 for correct lever 
operating clearance. Clamp with the cap screw 
(key 28, figure 9). 

14. Rotate the lever (key 27) to align with the rod end 
bearing (key 17). This connection can be aided by 
carefully stroking the actuator off its up travel stop with 
a regulated air source. 

15. Apply sealant (key 77) or equivalent 
thread-locking compound to the threads of the cap 
screw (key 18). 

16. Connect the lever (key 27) and the rod end 
bearing (key 17) with the cap screw and hex nut (keys 
18 and 19). Tighten the nut on the cap screw (see 
table 3). 

17. Coat the bearing surfaces of the hub (key 29), and 
cover (key 33) with lubricant (key 76) or equivalent. 
Install the bushing (key 31) and hub into the cover. 
Secure with the retaining ring (key 30). 

18. Install the travel indicator scale (key 35), and 
secure it with the self-tapping screws (key 36). Then 
install the travel indicator (key 37), and secure it with 
the self-tapping screws (key 38). 

19. Note the valve disk or ball position, and direction 
of rotation. Position the travel indicator (key 37) 
accordingly. 

20. Replace the cover (key 33), and secure with cap 
screws and washers (keys 34 and 63). Ifthe holes in 
the cover and housing (key 20) do not align, use a 
regulated air source to move the actuator slightly off 
the up travel stop. If hole alignment cannot be 
obtained in this manner, temporarily loosen cap 
screws (key 23), and shift the housing slightly. Do not 
stroke the actuator while the cover is off. 

21. If a valve positioner is to be used, consult the 
separate valve positioner instruction manual for proper 
positioner installation. 

22. Follow the instructions in the Tumbuckle 
Adjustment section. 

Changing Actuator Mounting 
The actuator is normally positioned vertically in a 
horizontal pipeline. However, four mounting styles and 
four positions for each style are possible (see figure 4). 
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Note 

Due to its weight, the Type 1052, size 70 
actuator must be externally supported if 
mounted in the horizontal position. 

Correct lever/valve shaft positioning is important to 
ensure proper valve action. Consult the appropriate 
valve instruction manual. 

Style A is right-hand mounted, while style D is 
left-hand mounted. In all other ways, the styles A and 
D are identical. 

Style B is right-hand mounted, while style C is 
left-hand mounted. In all other ways, the styles B and 
C are identical. 

Use the following procedure along with figures 8 
and 9, for key number references, to convert from 
styles A and D to styles B and C or visa versa or to 
change the mounting position. 

1. Perform the steps in the WARNING at the 
beginning of the Maintenance section to isolate the 
control valve and actuator. 

2. Remove the tubing or piping from the top of the 
actuator. 

3. Remove the cover (key 33) by unscrewing and 
removing the cap screws and washers (keys 34 and 
63). 

4. Unscrew cap screw (key 18). Loosen cap screw 
(key28). 

CAUTION 

When removing the actuator from the 
valve body, do not use a hammer or 
similar tool to drive the lever (key 27) or 
actuator off the valve shaft. Driving the 
lever or actuator could damage intemal 
valve parts. On some valve types, 
driving the lever (key 27) could move the 
valve disk and bearings away from the 
centered position causing subsequent 
damage to valve parts. 

If necessary, use a wheel puller to 
remove the lever. It is okay to tap the 
wheel puller screw lightly to loosen the 
lever, but hitting the screw with 
excessive force could also damage valve 
parts or disrupt the centered position of 
the valve disk and bearings. 

5. If changing styles, 

• Unscrew cap screws (key 23), and remove the 
actuator housing (key 20) from the mounting yoke 
(key 22). 

• Rotate the housing 180 degrees, maintaining the 
appropriate position (1, 2, 3, or 4), and place the 
actuator onto the mounting yoke (key 22). 

6. If changing positions, unscrew cap screws 
(key 23), and rotate the actuator housing to the 
desired position. 
7. Secure actuator housing (key 20) to the mounting 
yoke (key 22) with cap screws (key 23). Consult 
table 3 for appropriate bolt torques. 

8. Consult the appropriate valve instmction manual for 
lever/valve shaft orientation marks, and slide the lever 
(key 27) into place; see figure 5 for correct lever 
operating clearance. Clamp with the cap screw (key 
28). 

9. Rotate the lever (key 27) to align with the rod end 
bearing (key 17). This connection can be aided by 
stroking the actuator off its up travel stop with a 
regulated air source. 

10. Apply sealant (key 77) or equivalent 
thread-locking compound to the threads of the cap 
screw (key 18). 

11. Connect the lever (key 27) and the rod end 
bearing (key 17) with the cap screw and hex nut (keys 
18 and 19). Tighten cap screw to the recommended 
bolt torque shown in table 3. This connection can be 
aided by stroking the actuator from its up travel stop 
with a regulated air source. 

12. Note the valve position and direction of rotation. 
Position the travel indicator (key 37) accordingly. 
Replace the cover (key 33), and secure it with cap 
screws and washers (keys 34 and 63). 

• If the holes in the cover and housing (key 20) do 
not align, use a regulated air source to move the 
actuator slightly off the up travel stop. 

• If hole alignment cannot be obtained in this 
manner, temporarily loosen cap screws (key 23) and 
shift the housing slightly. Do not stroke the actuator 
while the cover is off. 

13. Follow the instructions given in the Tumbuckle 
Adjustment section. 

Top-Mounted Handwheels and 
Adjustable Travel Stops 

Principle of Operation for Handwheels 

Note 

If repeated or daily manual operation is 
expected or desired, the unit should be 
equipped with a manual handwheel 

12 
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actuator. Refer to the separate manual 
handwheel actuator instruction manual 
for mounting instructions. 

Top-Mounted Handwheel Assembly is attached to a 
special upper diaphragm casing (key 1, figures 8 
and 9) with cap screws (key 141, figure 10). A hex nut 
(key 137, figure 11) locks the handwheel in position. 
Turning the handwheel (key 51, figure 10) clockwise 
into the upper diaphragm casing forces the pusher 
(key 135, figure 10) against the diaphragm and 
diaphragm plate (keys 3 and 4, figures 8 and 9) to 
compress the spring (key 11, figures 8 and 9) and 
move the diaphragm rod downward. 

Turning the handwheel counterclockwise allows the 
actuator spring to move the diaphragm rod upward. 

• Ifthe valve is push-down-to-close, full opening 
can be restricted by positioning the handwheel at the 
desired position. 

• Ifthe valve is push-down-to-open, full closing of 
the valve can be restricted by use of the handwheel. 

Adjustable Up Travel Stop (figure 11) limits the 
actuator stroke in the upward direction. To make 
adjustments, first relieve actuator loading pressure 
before removing the closing cap (key 187) as it is a 
pressure retaining part. Remove the closing cap (key 
187). Also, for size 70 actuators, the hex nut (key 137) 
must be loosened. Then turn the stem (key 133) 
clockwise into the diaphragm case to move the 
actuator stem downward or counterclockwise to allow 
the spring to move the actuator stem upward. 

• If the valve has push-down-to-close action, full 
opening can be restricted by the position of the 
adjustable travel stop. Or, 

Handwheel Maintenance and Adjustable 
Travel Stop 
If loading pressure seems to be leaking from either the 
handwheel or adjustable up stop, the O-rings (key 138 
and 139, figures 10 and 11) may need replacement. If 
the adjustable down stop leaks, the O-ring (key 139, 
figure 12) may need replacement or possibly the 
closing cap (key 187, figure 11) is not tight. To tighten 
the closing cap, apply a good grade of thread sealant 
to the closing cap threads. 

For ease of operation, the stem threads (key 133, 
figures 10,11, and 12) may need an occasional 
application of lubricant (key 241) or equivalent. A 
grease fitting (key 169, figures 10 and 11) is provided 
for this purpose in the size 70. The size 70 may also 
need to have the thrust bearing (key 175, figures 10 
and 11) packed with lubricant (key 241) or equivalent. 
Travel stops for the smaller casings can be lubricated 
between the stem and pusher (key 135, figures 10 
and 11) with the lubricant (key 241) or equivalent. 

The following disassembly procedures are separated 
where appropriate between the top-mounted 
handwheel and adjustable up travel stop assemblies 
(figures 10 and 11) and the adjustable down travel 
stop assembly (figure 12). 

1. Perform the steps in the WARNING at the 
beginning of the Maintenance section to isolate the 
control valve and actuator. 

2. Remove the tubing or pipe from the handwheel 
body (key 142, figures 10,11, and 12). 

WARNING 

• Ifthe valve has push-down-to-open action, full 
closing can be restricted by the position of the 
adjustable travel stop. 

For size 70, tighten the hex nut and replace the closing 
cap after adjustment. 

Adjustable Down Travel Stop (figure 12) limits the 
actuator stroke in the downward direction. To make 
adjustments, first relieve actuator loading pressure 
before removing the closing cap (key 187) as it is a 
pressure retaining part. Remove the closing cap 
(key 187). Loosen the hex jam nut (key 189) and either 
turn the hex nut (key 63 for size 40 and 70 actuators; 
or key 54 for size 60 actuators) down on the stem (key 
133) to limit travel, or up on the stem to allow more 
travel. Lock the jam nut against the hex nut, and 
replace the closing cap after the adjustment has been 
made. 

To avoid personal injury from the 
pre-compressed spring force thrusting 
the upper diaphragm casing (key 1, 
figures 8 and 9) away from the actuator, 
either relieve Type 1052 spring 
compression, or carefully remove Type 
1051 casing cap screws by following the 
instructions that are referenced in the 
steps below before removing the casing. 

3. Relieve all actuator spring compression by 
following the procedures presented in the Disassembly 
portion of the Maintenance section. Then, rotate either 
the handwheel (key 51, figure 10) or the travel stop 
stem (key 133, figures 11 and 12) counterclockwise 
until the handwheel or travel stop assembly is no 
longer compressing the spring. 
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Types 1051 & 1052 with F & G Mounting 

CAUTION 

For Type 1051 actuators with edisc 
valves and push-down-to-open action, 
the cap screw (key 18, figure 8) should 
be disengaged from the lever (key 27, 
figure 9) before removing the diaphragm 
casing (key 1, figure 8) as specified in 
the following steps. Failure to do so will 
allow the spring precompression to 
rotate the valve beyond its closed 
position. This could cause damage to 
the valve seal, seat, or other valve 
components. 

4. Proceed as appropriate: 

For Adjustable Up Travel Stops: 

a. Remove the upper diaphragm casing (key 1, 
figures 8 and 9) by following steps 1, 3, 7, 9,10, 
and 11 of the Disassembly portion of the 
Maintenance section. 

b. Remove the cap screws (key 141, figures 10 
and 11), and separate the assembly from the upper 
casing. 

c. Loosen the locknut (key 137, figure 10), or 
remove the closing cap (key 187, figure 11). 

d. Tum the stem (key 133, figures 10 and 11) 
clockwise out of the valve body. On handwheel 
assemblies, the cotter pin and hex nut (keys 247 
and 54, figure 10) will have to be removed so that 
the handwheel (key 51, figure 10) and locknut can 
be taken off the stem first. 

e. Remove and inspect the O-rings (keys 138 and 
139, figures 10 and 11); replace them if necessary. 

f. To complete disassembly: 

For sizes 40 and 60: Drive out the groove pin 
(key 140, figures 10 and 11), and slide the pusher (key 
135, figures 10 and 11) offthe stem. 

For size 70: The pusher unit is held to the stem 
by a retaining screw (key 174, figures 10,11 or 12). 
Removing the retaining screw and pusher exposes the 
thrust bearing (key 175, figures 10 and 11) for 
inspection. 

For Adjustable Down Travel Stops: 

Key numbers are shown in figure 12 unless otherwise 
noted. For ease of operation, the stem (key 133) 
threads may need an occasional application of 
lubricant. 

a. Remove the closing cap (key 187), and unscrew 
the jam nut and hex nut (keys 189 and 63 for size 
40 and 70 actuators; or keys 189 and 43 for size 60 
actuators) offthe stem (key 133). 

b. Remove the upper diaphragm casing (key 1, 
figures 8 and 9) and travel stop body (key 142) by 
following steps 1, 3, 7, 9, 10, and 11 ofthe 
Disassembly portion of the Actuator Maintenance 
section. 

c. Unscrew cap screws (key 141), and remove the 
body from the diaphragm case. 

d. Check the condition of the O-ring (key 139), and 
replace it if necessary. 

e. Loosen the hex nut (key 54), and then unscrew 
the travel stop stem (key 133) out ofthe actuator 
stem. The lower diaphragm plate (key 82) can now 
be removed and the rest of the actuator 
disassembled. 

5. Reassemble by reversing the order of the 
disassembly steps, being sure to apply lubricant as 
previously mentioned and as shown by the lubrication 
boxes (key 241) in figures 10 and 11. For size 70 
handwheels or up travel stop assemblies, coat the 
threads ofthe retaining screws (key 174, figures 10 
and 11) with sealant (key 242) or equivalent 
thread-locking compound. 

6. Readjust the spring to obtain the appropriate travel 
stop restriction by following the steps in the Top 
Mounted Handwheel Assembly section, and then 
retum the unit to operation. 

Locking Mechanism 
Refer to figure 6 when installing, operating, and 
locking the mechanism. Key numbers are shown in 
figure 6 unless othenwise noted. 

Installing the Locking Mechanism 
1. Perform the steps in the WARNING at the 
beginning of the Maintenance section to isolate the 
control valve and actuator. 

2. To add the locking mechanism to an existing 
actuator, purchase the required parts from Fisher. The 
required parts are the locking mechanism and a 
modified actuator housing. 

3. To remove old housing, use the Disassembly 
procedures in the Maintenance section. 

4. Attach the mounting plate (key 123) to the modified 
housing (key 20) as shown in figure 6. Attach it with 
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Types 1051 & 1052 with F & G Mounting 
Note 

CAP SCREW (1 REQ'D) 
(KEY 129) 
JAM NUT (KEY 128)' 

LOWER 
LOCKING DISK 

• MOUNTING 
PLATE ASSY 
(KEY 124) 

Figure S. Actuator Locking Mechanism 

In the larger sized actuators, the layers 
of the mounting plate.assembly may be 
far enough apart that you will need to 
purchase a padlock with a longer loop. 
Do not attempt to force the layers closer 
to fit a small looped padlock. 

12. Tighten; the jam nut (key 128) against the 
mounting plate. 

Operating the Locking Mechanism 

To Unlock the Actuator 
1. Remove the padlock. Loosen the jam nut 
(key 128), and unscrew the threaded bolt until it is 
stopped by the groove pin (key 127) in the threaded 
bolt. 

the cap screw (key 129). Make sure the hole in the 
center of the mounting plate lines up with the large 
tapped hole in the housing. 

5. Make sure the jam nut (key 128) is threaded onto 
the threaded bolt before threading it into the housing. 

6. After the bolt is threaded into the housing, install 
the groove pin (key 127) into the end of the bolt. (Note: 
The groove pin will prevent the threaded bolt from 
being totally un-threaded from the actuator housing.) 

7. Make sure that the bolt is not threaded in so far that 
it will interfere with re-assembly of the actuator. 

8. Reassemble actuator using the Assembly 
procedure in the Maintenance section. 

9. Make sure the actuator diaphragm rod is; retracted 
fully. This will be the locked position of the vialve. For a 
push-down-to-close valve and actuator, the valve will 
be fully open when locked. Fora push-down-tb-open 
valve and actuator, the valve will be fully closed when 
locked. 

10. Screw the threaded bolt into the housing untii it 
contacts the head on the lever cap screw (see 
figure 6). 

11. Insert the padlock (not furnished by Fisher) to 
connect the mounting plate (key 123) with the lower 
locking disk on the mounting plate assembly (key 124). 
You might have to back off the lower locking disk a 
slight amount to line up the holes for the padlock. 

Note 

For normal operation of the actuator, the 
threaded bolt must be unscrewed far 
enough so that the actuator {ever will not 
contact the bolt in normal actuator 
operation. 

2. If you are going to leave the bolt threaded into the 
housing, lock it by tightening the jam nut (key 128) 
against the mounting plate so that it cannot be 
screwed into the housing and interfere with normal 
actuator operation. 

To Lock the Actuator 
1. Make sure the actuator diaphragm rod is retracted 
fully. This will be the locked position of the valve. For a 
push-down-to-close valve and actuator, the valve will 
be fully open when locked. For a push-down-to-open 
valve and actuator, the valve will be fully closed when 
locked. 

2. Make sure the jam nut (key ,128) is loose. Screw 
the threaded bolt into the housing until it contacts the 
head on the lever cap screw (seie figure 6). 

3. Rotate the. threaded bolt until one ofthe holes in 
the lower locking disk (which is welded to the bolt) is iii 
line with the hole in the mounting plate (key 123). 
Tighten the jam nut against the mounting plate. 

4. Lock the plate and disk together with a padlock. 
(The padlock is not furnished by Fisher.) 
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Types 1051 & 1052 with F & G Mounting 
Pipe-Away Vent 
Some applications require venting of gas from the 
rotary actuator housing. The 3610 Series positioners 
vent into the actuator housing, and from there, the gas 
has numerous avenues of escape. 

Note 

This modification is NOT intended to be 
a leak-proof or pressure-tight design. It 
is intended to aid in containing the gas 
that vents from the positioner and allow 
for connection of piping to carry it away. 

Take care that an adequate vent pipe size is used. 
This is particularly important with the larger size 
actuators that have fast stroking speed requirements. 
In these situations, large quantities of gas can be 
vented very quickly through the positioner, and 
adequate pipe-away capability must be obtained. Keep 
the vent piping as short as possible with few bends. 

Refer to the Disassembly and Assembly steps in the 
Maintenance section to gain access to the following 
parts. Key numbers are shown in figure 7 unless 
otherwise noted. 

Bushings—Remove the mounting yoke bushing (key 
67), and the end plate cover bushing (key 31, figures 8 
and 9). Replace them with the pipe-away vent parts, 
as shown in figure 7. The mounting yoke bushing (key 
132) is a two-piece bushing with an O-ring (key 133). 
The end plate cover completes the assembly with a 
two-piece bushing (key 134) with an O-ring (key 135). 

Travel Indicator—A gasket (key 136) is placed under 
the travel indicator plate. Remove the indicator plate 
(key 37, figures 8 and 9), install the gasket (key 136) 
as shown in figure 7. 

Access Plate Assembly—A modified metal access 
plate assembly (key 137) is provided with a 3/4-inch 
NPT vent connection as shown in figure 7. If the 
actuator had a plastic access plate, it will be necessary 
to drill and tap the actuator housing to install the 
machine screws (key 138) as shown in figure 7. Use 
the drilling and tapping pattem shown in figure 7, or 
use the holes in the access plate as a template to 
mark holes. 

When finished with all maintenance procedures 
requiring the access piate assembly (key 137) to be 
removed, use the sealant (key 139, or equivalent) 
provided with the kit to seal the plate in place. 

Housing Vent Plug—A vent is provided in the 
housing design. To plug this opening, the pipe-away 
vent kit provides a hex pipe plug (key 140) for this 
opening, as shown in figure 7. Install the hex plug (key 
140) into this opening and tighten it. 

Accessories Mounting Boss—If accessories are not 
installed on the mounting boss, install cap screws (key 
143) to plug openings. The location to install the cap 
screws (key 143) is shown in figure 7. A mounting 
boss is located on both sides of the spring barrel (key 
12, figures 8 and 9). 

Type 1052 Spring Barrel Access Cover—For field 
conversion of Type 1052 actuators, attach the cover 
(key 141) over the spring barrel adjustment opening 
with self-tapping screws (key 142). Use key 141 as a 
drilling template. Drill size is 2.6 mm (A #37 drill) 
(0.104-inches) by 9.6 mm (0.38-inches) deep. 

WARNING 

If a flammable, toxic, or reactive gas is 
being used as a supply medium, 
personal injury, or property damage 
could result from fire or explosion of 
accumulated gas. A remote vent pipe 
cannot be relied upon to vent all gases 
from the installed location. Provide 
adequate ventilation for the 
actuator/positioner assembly. Comply 
with local and regional codes, and keep 
the vent pipeline as short as possible 
with few bends. 

Parts Ordering 
When corresponding with your Fisher sales office 
about this equipment, refer to the serial number found 
on the actuator nameplate (key 41, figures 8 and 10). 
Also, specify the complete 11-character part number 
from the following parts list when ordering replacement 
parts. The Size 70 actuator is available only in Type 
1052 actuators. 
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Types 1051 & 1052 with F & G Mounting 

NOTE: 
IF ACCESSORIES ARE NOT INSTALLED ON THE 
MOUNTING BOSS. INSTALL CAP SCREWS (KEY 143) TO 
PLUG OPENINGS. A MOUNTING BOSS IS LOCATED ON 
BOTH SIDES OF THE SPRING BARREL 

ACCESSORIES MOUNTING BOSS 

NOTE: 
FOR FIELD CONVERSION OF TYPE 1052 ACTUATORS. 
ATTACH COVER (KEY 141) OVER THE SPRING BARREL 
ADJUSTMENT OPENING WITH SELF-TAPPING SCREWS 
(KEY 142). USE KEY 141 AS A DRILUNG TEMPLATE. 
USE DRILL SIZE 2.8 mm (A #37 DRILL) (0.104-INCH) BY 
9.6mm(0.38-INCH)DEEP. 
• APPLY SEALANT 

TYPE 1052 SPRING BARREL 
ACCESS COVER 

4.00 

^ DRILL: 

NOTE: 
INSTALL THE HEX HEAD PLUG (KEY 140) INTO THE 
VENT OPENING LOCATED IN THE ACTUATOR HOUSING. 

HOUSING VENT PLUG LOCATION 

DRILL SIZE IS 3.7 TO 4.0 BY 14.2 mm DEEP 
(0.145 TO 0.158 BY 0.56-INCH). TAP SIZE IS 
10-24 UNC-2B BY 9.6 mm (0.38-INCH) DEEP. 
4 HOLES 

DRILLING AND TAPPING PATTERN 
ACCESS PLATE ASSEMBLY 

3/4-INCH NPT VENT 
CONNECTION 

MOUNTING YOKE AND COVER ASSEMBLY 

NOTE: 
FOR FIELD CONVERSION . DRILL AND TAP HOLE PAT­
TERN IF HOUSING HAS A NON-METALUC ACCESS 
PLATE. USE KEY 137 AS A DRILUNG TEMPLATE IF DE­
SIRED. OR, USE THE DIMENSIONS PROVIDED IN THIS 
FIGURE FOR DRILUNG AND TAPPING. 
• APPLY SEALANT 

ACCESS PLATE ASSEMBLY (INCH) 

Figure 7. Pipe Away Vent Assembly 
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Types 1051 & 1052 with F & G Mounting 
Pipe-Away Vent Retrofit Kit Numbers Parts Kits 

SHAFT 
DIAMETER 

TYPE 
1051 
SIZE 

KIT PART 
NUMBER 

TYPE 
1052 
SIZE 

KIT PART 
NUMBER 

mm Inches 

TYPE 
1051 
SIZE 

KIT PART 
NUMBER 

TYPE 
1052 
SIZE 

KIT PART 
NUMBER 

12.7 1/2 40 3464646X022 
30 34B4646X152 

12.7 1/2 40 3464646X022 
40 34B4646X162 

15.9 5/8 40 34B4646X032 
30 34B4646X172 

15.9 5/8 40 34B4646X032 
40 34B4646X182 

19.1 3/4 
40 34B4646X042 

30 34B4646X192 

19.1 3/4 
40 34B4646X042 

40 34B4646X202 19.1 3/4 
60 34B4646X052 60 34B4646X212 

22.2 7/8 
40 34B4646X062 40 34B4646X222 

22.2 7/8 
60 34B4646X072 60 34B4646X232 

25.4 1 
40 34B4646X082 40 34B4646X242 

25.4 1 60 34B4646X092 60 34B4646X252 

31.8 1-1/4 

40 34B4646X102 40 34B4646X262 

31.8 1-1/4 
60 34B4646X112 

60 34B4646X272 31.8 1-1/4 
60 34B4646X112 

70 34B4646X282 

38.1 1-1/2 60 34B4646X122 
60 34B4646X292 

38.1 1-1/2 60 34B4646X122 
70 34B4646X302 

44.5 1-3/4 60 34B4648X132 
60 34B4646X312 

44.5 1-3/4 60 34B4648X132 
70 34B4647X322 

50.8 2 60 34B4646X142 
60 34B4646X332 

50.8 2 60 34B4646X142 
70 34B4647X342 

Top-Mounted Handwheel Retrofit Kits 
KIT PROVIDES PARTS TO ADD A TOP-MOUNTED 
HANDWHEEL. KIT NUMBER 1 INCLUDES THE 
HANDWHEEL ASSEMBLY ONLY. KIT NUMBER 2 
INCLUDES KIT NUMBER 1 AND A NEW UPPER CASE 
(KEY 1) THAT IS REQUIRED TO MOUNT THE 
HANDWHEEL ASSEMBLY. 

Kit Number 1 
Key Description 

SIZE 40 
SIZE 60. 
SIZE 70 TYPE 1052 ONLY 

Kit Number 2 
Key Description 

SIZE 40 
SIZE 60. 
SIZE 70 TYPE 1052 ONLY 

PartNumber Qty 
38A1213X032 1 
38A1213X062 1 
CV8010X0052 1 

PartNumber Qty 
38A1213X072 1 
38A1213X022 1 
CV8010X0062 1 

Pipe-Away Vent Retrofit Kit 
VENT-AWAY KITS INCLUDES: ACCESS PLATE, 
TWO-PIECE BUSHING, TWO O-RINGS, GASKET, AND 
THE APPLICATION OF A SEALANT (SEALANT 
SUPPLIED WITH RETROFIT KIT). FOR TYPE 1052, AN 
ADDITIONAL COVER PLATE AND SCREWS ARE 
REQUIRED FOR THE SPRING ADJUSTMENT ACCESS. 

(SEE FIGURE 7). 
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Types 1051 & 1052 with F & G Mounting 

• APPLY LUBRICANT/SEALANT 

Figure 8. Typical Type 1051 Actuator Assembly 

Parts List 

Common Parts (Figures 8 and 9) 
Key Description PartNumber Qty 

1 CASING, UPPER 
2 DIAPHRAGM CASING, LOWER (STEEL ZN PL) 
3* DIAPHRAGM, MOLDED (NITRILE/NYLON) 

STANDARD 
W/HANDWHEEL, OR W/ADJ UP STOP 
SIZE 40 2E670002202 1 
SIZE 60 2E859702202 1 
SIZE 70 2N126902202 1 

W/ADJ DOWN STOP 
SIZE 40 2E669902202 1 
SIZE 60 2E859802202 1 
SIZE 70 2N130902202 1 

DIAPHRAGM, MOLDED (SILICONE/POLYESTER) 
STANDARD, 
W/HANDWHEEL, OR W/ADJ UP STOP 

SIZE 40 2E6700X0012 1 

Key Description 
SIZE 60 
SIZE 70 

W/ADJ DOWN STOP 
SIZE 40 
SIZE 60 
SIZE 70 

4 DIAPHRAGM HEAD 
5 SCREW, CAP, HEX HD 
6 NUT, HEX 
7 SCREW, CAP, HEX HD 
8 STOP, TRAVEL 
9 SCREW, CAP, HEX SOCKET 
10 DIAPHRAGM ROD 
11 SPRING 
12 SPRING BARREL 
13 SPRING SEAT 
16 NUT, HEX 
17 BEARING ROD END 
18 SCREW, CAP, HEX HD 
19 NUT, HEX, JAM 

PartNumber Qty 
2E8597X0032 1 
2N1269X0012 1 

2E6699X0042 1 
2E8598X0012 1 
2N1309X0012 1 

SEE FOLLOWING TABLE 

SEE FOLLOWING TABLE 
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Types 1051 & 1052 with F & G Mounting 

• APPLY LUBRICANT/SEALANT 
55Afi2Sfr«/IL 
B2S79/n. 

Figure 8. Typical Type 1051 Actuator Assembly (Continued) 

Key 
20 
20 
21 
22 
23 
27 
28 
29 
30 
31* 

33 
34 
35 
36 
37 
38 
38 
39 
40 

Description 
HOUSING 
MODIFIED HOUSING 
SCREW, CAP. HEX HD 
YOKE, MOUNTING 
SCREW, CAP. HEX HEAD 
LEVER 
SCREW, CAP, HEX HD 
HUB 
RING, RETAINING, EXT 
BUSHING 

SIZE 40 
SIZES 60 & 70 

COVER 
SCREW, CAP, HEX HD 
SCALE, INDICATOR 
SCREW, SELF TAPPING 
TRAVEL INDICATOR 
SELF-TAPPING SCREW 
MACHINE SCREW 
PLATE, COVER 
SCREW, CAP, HEX HD 

12A9373X012 
12A9374X012 

SEE FOLLOWING TABLE 

PartNumber Qty Key Description PartNumber Qty 
41 NAMEPLATE 
42 SCREW, DRIVE 
56 WARNING LABEL 
57 TURNBUCKLE 
58 NUT, HEX, JAM 
59 PLATE, ACCESS 
63 WASHER, PLAIN 
67* BUSHING 
71 BEARING, THRUST 
72 BEARING RACE 

1 73 BEARING SEAT 
1 74 SCREW, ADJUSTING 

75 SET SCREW, HEX SOCKET 
76 LUBRIPLATE MAG-1, LUBRICANT OR EQUIVALENT 
77 LOCTITE 271 SEALANT OR EQUIVALENT 
78 SCREW, CAP 
82 DIAPHRAGM HEAD. LOWER 
83 PLUG, PROTECTIVE 

PIPE BUSHING (NOT SHOWN) 
144 WARNING NAMEPLATE 
146 SPACER 
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Types 1051 & 1052 with F & G Mounting 

Figure 9. Typical Type 1052 Assembly 

Top-Mounted Handwheel (Figure 10) 
Key 
51 
54 
133 
135 
137 
138* 

139* 

Description 
HANDWHEEL 
NUT, HEX, SLOTTED 
STEM 
PLATE, PUSHER 
NUT, HEX, JAM, 
O-RING, (NITRILE) 

SIZE 40 
SIZE 60 
SIZE70 

0-RING,:(NITRILE) 
SIZE 40 
SIZE 60 

Part Number Qty 

1D237506992 1 
18885506992 1 
10415706992 1 

1D267306992 1 
1D547106992 1 

Key 
139* 

140* 

141 
142 
164 
169 
171 
174 
175 

Description 
O-RING, (NITRILE) (continueci) 

SIZE 70 
, PIN, GROOVE, 

CARBON . STE EL-PLATED 
SIZE 40 

531600 (316 SST) 
SIZE 60 

SCREW, CAP, HEX HD 
BODY 
BODY EXTENSION 
GREASE FITTING 
WASHER, PLAIN 
RETAINING SCREW 
BEARING, THRUST 

PartNumber Qty 

1D269106992 1 

1F118028992 1 

1B627035072 1 
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Types 1051 & 1052 with F & G Mounting 

SECTION A-A FOR SIZE 70 ACTUATORS 

Figure 9. Typical Type 1052 Assembly (continued) 
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Types 1051 & 1052 with F & G Mounting 

• APPLY LUBRICANT 
38A1213-B/IL' 

• APPLY LUBRICANT/SEALANT 
CV8010-G/IL 

TOP-MOUNTED HANDWHEEL ASSEMBLY FOR 
SIZE 30,40, AND 60 ACTUATORS 

TOP-MOUNTED HANDWHEEL ASSEMBLY FOR 
SEE 70 ACTUATOR 

Figure 10. Handwheel Assemblies 

Key Description Part Number Qty Key Description 
176 BEARING RACE. THRUST 
241 LUBRIPLATE MAG-1. LUBRICANT OR EQUIVALENT 
242 LOCTITE 271 SEALANT OR EQUIVALENT 
244 NEVER-SEEZ OR EQUIVALENT 
246 SPACER 
247 PIN, COTTER 

PartNumber Qty 
174 RETAINING SCREW 
175 BEARING, THRUST 
176 BEARING RACE, THRUST 
187 TRAVEL STOP CAP 
241 LUBRIPLATE MAG-1, LUBRICANT OR EQUIVALENT 
242 LOCTITE 271 SEALANT OR EQUIVALENT 

Adjustable Down Travel Stop (Figure 12) 

Adjustable Up Travel Stop (Figure 11) 
133 
135 
137 
138* 

139* 

140* 

141 
142 
164 
169 
171 

STEM 
PLATE, PUSHER 
NUT, TRAVEL STOP 
O-RING, (NITRILE) 

SIZE 40 
SIZE 60 
SIZE 70 

O-RING, (NITRILE) 
SIZE40 
SIZE 60 
SIZE 70 

PIN, GROOVE 
CARBON STEEL-PLATED 
SIZE 40 

S31600 (316 SST) 
SIZE 60 

SCREW, CAP, HEX HD 
BODY 
BODY EXTENSION 
GREASE FITTING 
SPACER 

'1D237506992 
1B885506992 
1C415706992 

1D267306992 
1D547106992 
1D269106992 

1F118028992 1 

1B627035072 1 

54 
63 
133 
134 
139* 

141 
142 
187 
189 
241 

NUT, HEX 
FLANGE NUT 
TRAVEL STOP STEM 
WASHER (PLAIN CARBON STEEL) 
O-RING (NITRILE) 

SIZE 40 1D267306992 
SIZE 60 1D547106992 
SIZE 70 1D269106992 

SCREW, CAP. HEX HD (STEEL ZN PL) 
TRAVEL STOP BODY 
TRAVEL STOP CAP 
NUT, HEX, JAM 
LUBRIPLATE MAG-1, LUBRICANT OR EQUIVALENT 

Locking Assembly (Figure 6) 
(Size 40, 60, and 70 Actuators) 
123 MOUNTING PLATE 
127 GROOVEPIN 
128 JAM NUT 
129 CAP SCREW 
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Types 1051 & 1052 with F & G Mounting 

• APPLY LUBRICANT 
28A1207-B/n. 

ADJUSTABLE UP TRAVEL STOP FOR 
SIZE 40 ACTUATORS 

• APPLY LUBRICANT 
aaAi2 i44 / iL 

ADJUSTABLE UP TRAVEL STOP FOR 
SIZE 60 ACTUATORS 

• APPLY LUBRICANT/SEALANT 
CVH67-E/IL 

ADJUSTABLE UP TRAVEL STOP FOR SIZE 70 
TYPE 1052 ACTUATORS 

Figure 11. Adjustable Up Travel Stops 
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Types 1051 & 1052 with F & G Mounting 
Key 
132* 

133* 

Description Part Number 
LINED BUSHING (STEEL/PTFE) YOKE SIDE (continued) 

134* 

NOTE: 
FOR SIZE 60 ACTUATORS, A 
SECOND HEX NUT (KEY 54) IS 
USED IN THE PLACE OF THE 
HEX NUT (KEY 63) 

Figure 12. Adjustable Down Travel Stop 

Pipe-Away Vent (Figure 7) 
COMPLETE RETROFIT KITS ARE LISTED AT THE 
BEGINNING OF THE PARTS LIST. USE THIS LISTING 
FOR INDIVIDUAL REPLACEMENT PARTS 

Key 
132* 

135* 

31.8 mm (1-1/4 INCH) DIA. SHAFT 
38.1 mm (1-1/2 INCH) DIA. SHAFT 
44.5 mm (1-3/4-INCH) DIA. SHAFT 
50.8 mm (2-INCH ) DIA. SHAFT 

O-RING (NITRILE) 
12.7 mm (1/2-INCH) DIA. SHAFT 
15.9 mm (5/8-INCH) DIA. SHAFT 
19.1 mm (3/4-INCH) DIA. SHAFT 
22.2 mm (7/8-INCH) DIA. SHAFT 
25.4 mm (1-INCH) DIA. SHAFT 
31.8 mm (1-1/4 INCH) DIA. SHAFT 
38.1 mm (1-1/2 INCH) DIA. SHAFT 
44.5 mm (1-3/4-INCH) DIA. SHAFT 
50.8 mm (2-INCH) DIA. SHAFT 

BUSHING (STEEL/PTFE) HUB SIDE 
SIZE 30/40 
12.7 TO 22.2 mm (1/2- TO 7/8-INCH) 
DIA. SHAFT 

SIZE 40 
25.4 TO 31.8 mm (1- TO 1-1/4 INCH) 
DIA. SHAFT 

SIZE 60 
19.1 TO 50.8 mm (3/4- TO 2-INCH) 
DIA. SHAFT 

O-RING HUB SIDE 
SIZE 30/40 
12.7 TO 22.2 mm (1/2- TO 7/8-INCH) 

DIA. SHAFT 
SIZE 40 
25.4 TO 31.8 mm (1- TO 1-1/4 INCH) 
DIA. SHAFT 

SIZE 60 
19.1 TO 50.8 mm (3/4- TO 2-INCH) 
DIA. SHAFT 

Description Part Number Qty 136 TRAVEL IND GASKET 
LINED BUSHING (STEEL/PTFE) YOKE SIDE 137 ACCESS PLATE ASSEMBLY 
12.7 mm (1/2-INCH) DIA. SHAFT 1U902599402 2 138 MACHINE SCREW 
15.9 mm (5/8-INCH) DIA. SHAFT 14B4642X012 2 139 PERMATEX BLUE RTV OR EQUIVALENT 
19.1 mm (3/4-INCH) DIA. SHAFT F1918348112 2 140 PLUG 
22.2 mm (7/8-INCH) DIA. SHAFT 14B4631X012 2 141 SPRING BARREL COVER TYPE 1052 ONLY 
25.4 mm (1-INCH) DIA. SHAFT 14B4632X012 2 142 SELF-TAPPING SCREW 

143 CAP SCREW 

Qty 

2 
2 
2 
2 

1 
1 
1 
1 
1 
1 
1 
1 
1 

14B4633X012 
14B4634X012 
14B4635X012 
G1668548112 

1J4888X0052 
11A8741X052 
1F4636X0032 
10A3805X012 
10A8217X042 
14A6981X012 
1F1153X0012 
1P1676X0012 
10A3800X012 

14B3503X012 

14B3503X012 

14B4310X012 

1K594906562 1 

1K594906562 1 

1U2504X0042 1 
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Types 1051 & 1052 with F & G Mounting 
Key 11. Spring!1) for Type 1052 Actuator Only (Steel) 
Key 13. Spring Seat<1 > for Type 1052 Actuator Only (Steel) 

CASING PRESSURE ACTUATOR KEY 11 
SPRING PART 

NUMBER 

KEY 13 
SPRING SEAT 

PART NO. Bar Psig SIZE 

KEY 11 
SPRING PART 

NUMBER 

KEY 13 
SPRING SEAT 

PART NO. 
40 1L217427042 12A9447X012 

0to1.2 Oto 18 
60 

1K162727082 
1N937327082 
1N937327082 

12A9450X012 
12A9448X012 
12A9449X012 

40 
1L217327042 
1P637127082 

12A9446X012 
12A9447X012 

0 to 2.3 Oto 33 
60 

1K162827082 
1K162827082 
1N937327082 
1N937327082 

12A9448X012 
12A9449X012 
12A9448X012 
12A9449X012 

40 1L217327042 12A9446X012 

0 to 2.8 Oto 40 
60 1K162827082 

1K162829082 
12A9448X012 
12A9449X012 

Oto 3.8 Oto 55 40 1L217327042 12A9446X012 

0.2 to 1.0 3 to15 60 1K162727082 12A9450X012 

0.2 to 2.1 3 to 30 

40 
1L217327042 
1P637127082 

12A9446X012 
12A9447X012 

0.2 to 2.1 3 to 30 
60 

1K162827082 
1N937327082 

12A9449X012 
12A9449X012 

Key 11. Spring!1) for Type 1052 Actuators Only (Steel) 

CASING PRESSURE ACTUATOR 
SIZE 

INITIAL SPRING COMPRESSION KEY 11 CASING PRESSURE ACTUATOR 
SIZE 

Push-down-to-open Push-down-to-close SPRING PART 

Bar Psig 

ACTUATOR 
SIZE 

Bar Psig Bar Psig NUMBER 

0to1.2 

Oto 18 40 
0.2 
0.3 

3.0 
4.3 

0.2 
0.2 

3.0 
3.0 

1L217427042 
1P637127082 

0to1.2 
Oto 18 60 

0.3 3.7 0.2 3.0 1K162727082 
Oto 18 60 0.2 3.5 0.2 3.0 1N937327082 

0.3 4.3 0.3 4.3 1P637127082 
Oto 33 40 0.4 6.0 0.2 3.0 1L217327042 

0.3 4.4 0.2 3.0 1N844027082 

Oto 2.3 0.2 3.5 0.2 3.5 1N937327082 
Oto 33 60 0.5 7.0 0.2 3.0 1K162827082 

0.5 6.8 0.2 3.0 1P270227042 

Oto 33 70 0.7 10.1 0.2 3.0 1R676027082 

Oto 40 40 
0.3 
0.4 

4.4 
6.0 

0.2 
0.2 

3.0 
3.0 

1N844027082 
1L217327042 

0 to 2.8 Oto 40 60 
0.5 
0.5 

6.8 
7.0 

0.2 
0.2 

3.0 
3.1 

1P270227042 
1K162827082 

Oto 40 70 0.7 10.1 0.2 3.3 1R676027082 

Oto 3.8 
Oto 55 40 0.3 4.4 0.2 3.5 1N844027082 

Oto 3.8 
Oto 55 70 0.7 10.1 0.7 10.1 1R676027082 

0.2 to 1.0 
3 to 15 40 0.2 3.0 1L217427042 

0.2 to 1.0 
3 to 15 60 0.3 3.7 0.2 3.0 1K162727082 

0.3 4.3 0.3 4.3 1P637127082 
3 to 30 40 0.4 6.0 0.2 3.0 1L217327042 

0.2 3.0 1N844027082 

0.2 to 2.1 0.2 3.5 0.2 3.5 1N937327082 
3 to 30 60 0.5 7.0 0.2 

0.2 
3.0 
3.0 

1K162827082 
1P270227042 

3 to 30 70 0.7 10.1 0.2 3.0 1R676027082 

1. For more detailed ordering infonnation conceming spring selection to obtain Ihe torque required by Die valve, consult your Fisher sales office. 
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Types 1051 & 1052 with F & G Mounting 
Keys 22 and 67(1>*: Mounting Yoke Assembly 

VALVE DESIGN ACTUATOR 
SIZE 

VALVE SHAFT 
DIAMETER 

VALVE SHAFT 
DIAMETER KEY 22 YOKE 

CAST IRON 
KEY 67 

BUSHING, PTFE 
ACTUATOR 

SIZE 
mm Inches 

KEY 22 YOKE 
CAST IRON 

KEY 67 
BUSHING, PTFE 

40 
12.7 
15.9 
19.1 

1/2 
5/8 
3/4 

12A9799X0A2 
12A9799X0B2 
12A9799X0C2 

1U902599402 
12A9555X012 
12A9556X012 

CVSOO, V100, V150, V200, V250, 
VMO, 8510,8522, 8532,8560, and 

7800 (2-12 Inch) for F Mounting 

40 
22.2 
25.4 
31.8 

7/8 
1 

1-1/4 

12A9799X0E2 
12A9799X0G2 
12A9799X112 

- - -
12A9557X012 
12A9775X012 
12A9558X012 CVSOO, V100, V150, V200, V250, 

VMO, 8510,8522, 8532,8560, and 
7800 (2-12 Inch) for F Mounting 

60 
19.1 
222 
25:4 

3/4 
7/8 
1 

12A9799X0D2 
12A9799X0F2 
12A9799X0H2 

- - -
12A9556X012 
12A9557X012 
12A9775X012 

60 and 70 

31.8 
38.1 
44:5 
50.8 

1-1/4 
1-1/2 
1-3/4 

2 

12A9799X0J2 
12A9799X0K2 
12A9799X0L2 
12A9799X0M2 

12A9558X012 
12A9559X012 
10A3848X012 
12A9715X012 

40 
12.7 
15.9 
19:1 

1/2 
5/8 
3/4 

32A9755X012 
32A9742X012 
32A9743X012 

1U902599402 
12A9555X012 
12A9556X012 

40 25.4 
31.8 

1 
1-1/4 

32A9757X012 
32A9746X012 

12A9575X012 
12A9558X012 

7600 and 9500 for G Mounting 
60 

19:1 
25.4 

3/4 
1 

32A9750X012 
32A9778X012 

12A9556X012 
12A9775X012 

60 and 70 

31.8 
38:1 
44.5 
50.8 

1-1/4 
1-1/2 
1-3/4 

2 

32A9753X012 
32A9754X012 
35A9704X012 
35A9705X012 

12A9558X012 
12A9559X012 
12A9560X012 
12A9561X012 

1. The yokes in this column are available as yoke-bushing assemblies. However, the bushings are available as replaoement parts. 
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Types 1051 & 1052 with F & G Mounting 

Vee-Ball, edisc, Fisher, and Fisher-Rosemount are marto owned by Fisher Controls International, Inc. or Fisher-Rosemount Systems, Inc 
All other marte are Ihe property of their respective owners. 
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Type 299 Pressure Reducing Regulators 
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Type 299 Pressure Reducing Regulator 
D 

D Wide Variety of Applications— Natural gas dis­
tribution systems, gas supply to industrial boilers, 
furnaces, ovens, mixers, plant air service. 

Not an adaptation of existng regulators-
New design of intergrated cases and internal 
registration ports. 

Accuracy— Keeps constant inlet pressures to down­
stream equipment by accurately controlling distribution 
system pressures at widely varying flow rates and supply 
pressures for maximum efficiency and best operation, or 
by eliminating the need for pressure-compensating me­
ters by holding a steady pressure to the meter inlet. 

D Compact in size— Small envelope because of the 
built in pilot and internal registration. 

Features 
High-Capacity Pressure Control—Actuator 
diaphragm responds quickly to downstream 
pressure change, causing immediate correc­
tion in main valve position. Pilot responds 
simultaneously and controls final positioning 
of main valve. This action permits full main 
valve travel, resulting in higher capacity than 
could be obtained without a pilot. 

0 Reusable O-rings At All 
Joints— No gaskets. 

Servicable 

Rugged Construction-
Cast aluminum casings, 
steel bodies. Two bolt con­
nection of the regulator to 
the body, no union ring. 

D Easy Registration 
Conversion— Two screws 
and O-rings to change inter 
nal registration to external 
or dual registration. 

D Economical, Labor-Saving Installation— Supply 
pressure to pilot is factory-piped directly from inlet 
side of main regulator body, thus requiring no 
upstream pilot supply line on standard installations. 

D Easy to Maintain— Main valve disk and orifice can 
be inspected without removing body from pipeline. 
Easy access two bolt flange permits quick removal 
of actuator and pilot from body. 

No Atmospheric Bleed— Load­
ing pressure bleeds downstream 
through pilot via bleed restriction 
and downstream control line. No 
bleed occurs when regulator is 
shut off. 

D Highest Quality— Designed and 
manufactured to ISO 9001 standards 
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Specifications 
Body Size And End Connection Styles 

• 1-1/2-inch, 2-inch NPT screwed or, 
• 2-inch ANSI Class 125 and 250 flanged 

Orifice Sizes and Maximum Allowable Inlet Pres­
sure*1) 

1/4 x 3/8-inch 150 psig (10.3 bar) 
3/8-inch 150 psig (10.3 bar) 
1/2-inch 150 psig (10.3 bar) 
3/4-inch 125 psig (8.6 bar) 
1-inch 60 psig (4.1 bar) 
1-3/16-inch 40 psig (2.8 bar) 

Outlet (Control) Pressure Ranges*1- 2> 

See Table 1 

Pressure Control Accuracy 

+/- 1% of absolute control pressure 

Minimum Differential Pressure For Full Stroke 

1.5 psi (0.10 bar) 

Maximum Emergency Outlet Pressure*1) 

45 psig (3.1 bar) 

Flow Coefficients 

See Table 2 

Typical Regulating Capacities 

See Tables 3 to 5 

Construction Materials 
Actuator Upper Casing: Aluminum (A03800) 
Actuator Lower Casing: Aluminum (A03800) 

Pilot Spring Case; Aluminum (A03800) 
Actuator Diaphragm: Nitrile 
Pilot Diaphragm: Nitrile 
Pilot Inlet Screen: 18-8 stainless steel 
Valve B o d y M Cast iron, or • steel 
Orifice and Valve Stem: Aluminum (A92017) 
Disk Holder: Aluminum (A92017)/nitrile 
Main Disk Construction: Nitrile 
Metal Trim Parts For Pilot: • Steel, • stainless 
steel, or • aluminum 

Pilot Disk Construction: Nitrile 
O-Rlngs: Nitrile 
Fittings A n d TubingM Steel/stainless steel (std), 
• brass/copper, or • stainless steel 

Approximate Weight 

21 Ibs (9.5 kg) 

Temperature Capabilities*1) 

-20° to 150 oF (-29° to 65.5°C) 

Control Line And Pilot Connections: 

See Figure 5 

Additional Options: 
Three fixed restriction sizes to choose from: 
.044-inch (1.12 mm) red (std. gain) 
.071-inch (1.80 mm) green (low gain) 
.082-inch (2.08 mm) blue (lower gain) 

Pressure loading regulatoH 3h A Type 67AF with 
an intemal 40 microns filter 
FilteH 3): A P590 Series filter installed in the pilot 
supply tubing between main body and pilot 

1. The pressure/temperature Iimits In this bulletin and any applicable standard or code limitation should not be exceeded. 
2. For optinum preformance, a pilot supply regulator may be installed in the pilot supply tubing between the main valve and pilot. 
3. Only one (a pressure loadinq reflulator or a P590 Series filter) may be ordered with the Type 299, but not both. 

Table 1. Outlet Pressure Ranges 

MAXIMUM RECOMMENDED 
PILOT SUPPLY PRESSURE 

OUTLET (CONTROL) 
PRESSURE RANGE 

PILOT CONTROL SPRING 
MAXIMUM RECOMMENDED 
PILOT SUPPLY PRESSURE 

OUTLET (CONTROL) 
PRESSURE RANGE Part Number Color Code 

Free Length 
Inches (mm) 

Wire Diameter 
Inches (mm) 

40 psi*1) 
(2.8 bar) 

3.5 to 6 inches w.c. (9 to 15 mbar) 
6 to 9 inches w.c. (15 to 22 mbar) 
9 to 20 inches w.c. (22 to 49 mbar) 
16 to 40 inches w.c. (40 to 99 mbar) 

T13707T0012 
T13589T0012 
1N3112X0012 
1B413727222 

Black 
Yellow 
Silver 
Purple 

1.86(47.2) 
2.05 (52.0) 
2.18 (55.4) 
2.12 (53.8) 

0.055(1.4) 
0.051 (1.3) 
0.075(1.9) 
0.092 (2.3) 

150 psi 
(10.3 bar) 

1 to 3.25 psig (0.07 to 0.14 bar) 
3.25 to 6 psig (0.14 to 0.41 bar) 
6 to 16 psig (0.41 to 1.10 bar) 
16 to 35 psig (1.10 to 2.4 bar) 

T13593T0012 
T13671T0012 
T13600T0012 
T13771T0012 

Lt. Blue 
Orange 
Red 
Zinc 

2.12 (53.8) 
2.40(61.1) 
2.10(53.3) 
2.15(54.6) 

0.105(2.7) 
0.120 (3.0) 
0.142 (3.6) 
0.207 (5.3) 

1. Use a pilot supply regulator if actual inlet pressure exceeds 40 psi (2.8 bar). 

Table 2. Flow Coefficients and Orifice Diameters 
ORIFICE DIAMETER 

INCH (mm) 
FOR REUEF SIZING 

WIDE OPEN C g 

REGULATING 

c f l 

Cl 
AP<10ps l 

C l 
A P > 1 0 p s i 

1/4x3/8(6.4x9.5) 53 50 26 26 
3/8 (9.5) 117 115 30 28 
1/2(12.7) 203 200 30 28 
3/4 (19.1) 437 430 32 30 
1 (25.4) 725 710 36 34 

1-3/16 (30.2) 910 885 37 35 
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INLET PRESSURE I.'>': ̂ 1 LOADINO PRESSURE 

I I OUTLET PRESSURE I I ATMOSPHERIC PRESSURE 

Figure 3. Operational Schematic of Type 299 Regulator (Extemal Registration) 

Principle of Operation 

Letter keys in this section refers to figure 3 unless 
otherwise noted. Fast response and accuracy are 
made possible by the amplifying effect of the pilot and 
by the two-path control system. The function of the 
pilot is to sense change in the controlled pressure and 
amplify it into a larger change in the loading pressure. 
Any changes in outlet pressure act quickly on both the 
actuator diaphragm and the loading pilot, thus provid­
ing the precise pressure control that is characteristic of 
a two-path system. 

A typical pilot has an approximate gain of 50, which 
means the outlet pressure needs to droop only 1/50 as 
much as a self-operated regulator in order to obtain 
the same pressure differences across the main dia­
phragm. Advantages of a pilot operated regulator are 
high accuracy and high capacity. 

Upstream or inlet pressure is utilized as the operating 
medium, which is reduced through pilot operation to 
load the main diaphragm chamber. Tubing connects 
the inlet pressure to the pilot. Downstream or outlet 
pressure registers underneath main diaphragm (E) 
and on top of pilot diaphragm (F). There are three 
different versions of registration for the Type 299. 

a. Internal registration (screws (J) removed)— 
Outlet pressure is registered through the throat to 
the main diaphragm chamber and then through a 
small port (G) to the top of the pilot diaphragm. 

b. External registration— The throat is blocked by 
screws (J) and a downstream control line is con­
nected to the pilot diaphragm chamber which is 
connected to the lower main diaphragm chamber 
by a small port (G). 
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c. Dual registration (screws (J) removed)—The 

lower main diaphragm chamber registers outlet 
pressure through the throat and pilot diaphragm 
chamber registers downstream pressure by use of 
a downstream control line. The port (G) between 
the chambers is blocked by inserting a screw (J). 

spected for damage periodically and after any over­
pressure condition. 

The pilot is provided with a 1/4-inch NPT tapped 
connection in the spring case. 

In operation, assume the outlet pressure is less than 
the setting of pilot control spring (A). The top side of 
pilot diaphragm assembly (F) will have a lower pres­
sure than the setting of spring (A). Spring (A) forces 
the diaphragm assembly upward, opening the pilot 
orifice (C). Additional loading pressure is supplied to 
the top side of main diaphragm (E). 

This creates a higher pressure on the top side of main 
diaphragm (E) than on the bottom side, forcing the 
diaphragm downward. This motion is transmitted 
through a lever, which pulls the valve disk open, allow­
ing more gas to flow through the valve. 

When the gas demand in the downstream system has 
been satisfied, the outlet pressure increases. The in­
creased pressure is transmitted through the down­
stream control line and acts on top of the pilot dia­
phragm (F). This pressure exceeds the pilot spring 
setting and forces the diaphragm down, closing orifice 
(C). The loading pressure acting on main diaphragm 
(E) bleeds to the downstream system through a bleed 
restriction (H). 

With a decrease in loading pressure on top of main 
diaphragm (E), main spring (B) exerts an upward force 
on the diaphragm post connected to main diaphragm 
(E), pulling it upward. This moves the main valve to­
ward its seat, decreasing flow to the downstream sys­
tem. 

Overpressure Protection 
Like most regulators, the Type 299 has outlet pressure 
ratings lower than the inlet pressure ratings. Complete 
downstream overpressure protection is needed ifthe 
actual inlet pressure exceeds the outlet pressure rat­
ing. 

Overpressure protection for intemal parts is built into 
the main and pilot diaphragms by means of a small 
spring on each post. The springs will allow the dia­
phragms to move farther on the posts avoiding dam­
age to or bending of the valve trim. 

Overpressuring any portion of a regulator or 
associated equipment may cause leakage, part dam­
age, or personal injury due to bursting of pressure-
containing parts or explosion of accumulated gas. 
Regulator operation within ratings does not preclude 
the possibility of damage from external sources or 
from debris in the pipeline. A regulator should be in-

Monitoring Systems for Safety 

Monitoring regulators serve as overpressure protection 
devices to limit system pressure in the event of open 
failure of a working regulator feeding the system. A 
method of using Type 299 regulators in monitoring 
systems are as follows: 

• Wide Open Monitor— The control line of the up­
stream regulator is connected downstream of the 
second regulator (figure 4), so that during normal 
operation the monitoring regulator is standing wide 
open with the reduction to distribution pressure be­
ing taken across the working regulator. Only in case 
of open failure ofthe working regulator does the 
wide-open monitoring regulator take control at its 
slightly higher setting. 

The upstream regulator can easily be field converted 
or ordered with screws and O-rings in the throat (fig­
ure 3). This seals off the path that otherwise would let 
line pressure ahead ofthe working regulator inlet try to 
close the wide-open monitoring regulator. 

OPTIONAL PILOT 
SUPPLY REGULATOR -

^ OPTIONAL PILOT 
SUPPLY REGULATOR 

FLEXIBLE ARRANGEMENT THAT PERMITS WIDE-OPEN 
MONITOR TO BE EITHER UPSTREAM OR DOWNSTREAM 

OPTIONAL PILOT 
SUPPLY REGULATOR 

MINIMUM PIPING ARRANGEMENT THAT REQUIRES 
WIDE-OPEN MONITOR ALWAYS TO BE UPSTEAM 

Figure 4. Typical Wide-Open Monitor Installations 
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Capacity Information 
Tables 3 to 5 gives Type 299 natural gas regulating 
capacities at selected inlet pressures and outlet pres­
sure settings. Flows are in scfh (60oF and 14.7 psia) 
of 0.6 specific gravity gas at 60oF. To determine 
equivalent capacities for air, propane, butane, or nitro­
gen, multiply the table 6 capacity by the following ap­
propriate conversion factor: 0.775 for air, 0.628 for 
propane, 0.548 for butane, or 0.789 for nitrogen. For 
gases of other specific gravities, multiply the given 
capacity by 0.775 and divide by the square root ofthe 
appropriate specific gravity. Then, if capacity is de­
sired in normal cubic meters per hour (m3/hr) at 0 oC 
and 1.01325 bar, multiply scfh by 0.0268. 

To determine regulating capacities for pressures or 
constructions not given in tables 3 to 5, or to deter­
mine wide-open capacities for relief sizing at any inlet 
pressure, use the following formula and convert ac­
cording to the factors in the preceding paragraph if 
necessary: 

520 

QT 
C, P, SIN 

/ 3417 /~AP~ 

l e v / P, DEG 

where: 
CT = Cg/Cy (See table 2) 
Cg = Gas sizing coefficient (see table 2) 
e = Gas specific gravity (air =1.0) 
Pi = Regulator inlet pressure, psia 
AP = Pressure drop across regulator, psi 
Q = Gas flow rate, scfh 
T = Absolute temperature of gas at inlet, degree 

Rankine 

trol line connection can be used for piping conve­
nience. 

Dual (intemal plus extemal) — use to improve perfor­
mance over intemal pressure registration when there 
is a low flow rate and high pressure drop and a large 
orifice (control line must be piped to the primary 
1/4-inch NPT connection on the the pilot). 

Installation 
Although the actuator and pilot can be mounted in 90° 
increments relative to the body, the normal installation 
is with the body in a horizontal run of pipe and the pilot 
hanging vertically from the bottom of the actuator. 

Control and vent lines necessary for installation are 
not supplied with a Type 299 regulator. Control and 
vent connection locations are shown in figure 5. In 
many instances good piping practice will require that 
outlet piping be swaged up above the body size to pre­
vent excessive pressure drop along the outlet line. The 
piping should be expanded as close to the regulator 
outlet as possible. 

Dimensional information also is given in figure 5. 

Ordering Information 
To order a particular construction specify the items 
listed below. In addition, any optional constructions 
must be specified. 

Note 

Due to boost, the above formula can not 
be used to obtain correct regulating ca­
pacities for regulators with internal reg­
istration. 

The published capacities were obtained using inlet and 
outlet piping the same size as the regulator body size. 

Pressure Registration Methods 
Internal— use for easiest installation. Capacity is 
somewhat limited because of droop and /or boost as­
sociated with sensing pressure within the body. 

External — use for higher capacity and /or upstream 
regulator in a monitor set. Capacity is increased be­
cause of better registration of pipeline pressure when 
a control line is used. The alternate 1/2-inch NPT con-

Application 

1. Composition and specific gravity of gas (including 
chemical analysis if possible). 
2. Range of temperatures, flowing inlet pressures 
(maximum, minimum, nominal), and pressure drops. 
3. Desired outlet pressure setting. 
4. Range of flow rates (minimum controlled, maximum, 
normal). 
5. Piping size(s). 
6. Tubing fitting material. 
7. Pilot supply regulator or a P590 series filter option. 
8. Intemal or Extemal registration. 
9. Body material. 
10. Body end connection. 

Construction 

Refer to the Specifications on page 3. Carefully re­
view each specification and/or referenced tables, 
specify the desired selection whenever there is a 
choice to be made. 
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Table 3. Regulating Capacities For 1- 1/2-inch and 2-inch External/Dual Registration in SCFH (60° F and 14.7 psia) of 0.6 Specific 
Gravity Natural Gas. 

OUTLET PRESSURE 
RANGE AND SETTING, 

CONTROL SPRING 
NUMBER, & COLOR 

INLET PRESSURE 

pslg bar 

ORIFICE SIZE, Inches (mm) 

1/4 X 3/8 
(6.4X9.5) 

3/8 
(9.5) 

1/2 
(12.7) 

3.5 to 6 Inches w.c. 
(8.8 to 15 mbar) 

3-1/2-inch w.c. 
(8.8 mbar) 

T13707T0012 
Black 

6 to 9 inches w.c. 
(15 to 22 mbar) 

7-inch w.c. 
(17.5 mbar) 

T13589T0012 
Yellow 

9 to 20 inches w.c. 
(22 to 49 mbar) 

14-inch w.c. 
(35 mbar) 

1N3112X0012 
Silver 

16 to 40 inches w.c. 
(40 to 99 mbar) 

28-inch w.c. 
(70 mbar) 

1B413727222 
Purple 

2 
5 
10 
15 

0.14 
0.34 
0.69 
1.0 

760 
1160 
1590 
1920 

1560 
2460 
3580 
4410 

2700 
4270 
6230 
7670 

20 
25 
30 
40 

1.4 
1.7 
2.1 
2.8 

2240 
2570 
2890 
3530 

5150 
5890 
6640 
8120 

8960 
10250 
11540 
14120 

50 
60 
80 
100 

3.4 
4.1 
5.5 
6.9 

4180 
4820 
6110 
7400 

9600 
11090 
14050 
17020 

16700 
19280 
24440 
29600 

125 
150 

8.6 
10.3 

9020 
10630 

20730 
24440 

36050 
42500 

2 
5 
10 
15 

0.14 
0.34 
0.69 
1.0 

750 
1160 
1590 
1920 

1520 
2440 
3580 
4410 

2650 
4240 
6220 
7670 

20 
25 
30 
40 

1.4 
1.7 
2.1 
2.8 

2240 
2570 
2890 
3530 

5150 
5890 
6640 
8120 

8960 
10250 
11540 
14120 

50 
60 
80 
100 

3.4 
4.1 
5.5 
6.9 

4180 
4820 
6110 
7400 

9600 
11090 
14050 
17020 

16700 
19280 
24440 
29600 

125 
150 

8.6 
10.3 

9020 
10630 

20730 
24440 

36050 
42500 

5380 
8730 
13040 
16480 

19250 
22030 
24800 
30350 

35890 
41440 
52540 
63630 

2 
5 
10 
15 

0.14 
0.34 
0.69 
1.0 

700 
1140 
1580 
1920 

1430 
2400 
3560 
4410 

2480 
4170 
6190 
7670 

20 
25 
30 
40 

1.4 
1.7 
2.1 
2.8 

2240 
2570 
2890 
3530 

5150 
5890 
6640 
8120 

8960 
10250 
11540 
14120 

50 
60 
80 
100 

3.4 
4.1 
5.5 
6.9 

4180 
4820 
6110 
7400 

9600 
11090 
14050 
17020 

16700 
19280 
24440 
29600 

125 
150 

8.6 
10.3 

9020 
10630 

20730 
24440 

36050 
42500 

5040 
8570 
12970 
16480 
19250 
22030 
24800 
30350 
35890 
41440 
52540 
63630 

5 
10 
15 
20 

0.34 
0.69 
1.0 
1.4 

1110 
1570 
1920 
2240 

2320 
3530 
4410 
5150 

4020 
6140 
7670 
8960 

25 
30 
40 
50 

1.7 
2.1 
2.8 
3.4 

2570 
2890 
3530 
4180 

5890 
6640 
8120 
9600 

10250 
11540 
14120 
16700 

60 
80 
100 
125 
150 

4.1 
5.5 
6.9 
8.6 
10.3 

4820 
6110 
7400 
9020 
10630 

11090 
14050 
17020 
20730 
24440 

19280 
24440 
29600 
36050 
42500 

8250 
12830 
16480 
19250 
22030 
24800 
30350 
35890 
41440 
52540 
63630 
77500 

8000 9730 
13220 16130 
20250 24830 
27210 33910 
31790 39620 
36370 45330 
40950 51040 
50100 62450 
59260 
68420 

7480 9090 
12950 15800 
20110 24640 
27210 33910 
31790 39620 
36370 45330 
40950 51040 
50100 62450 
59260 
68420 

12430 15150 
19830 24290 
27210 33910 
31790 39620 
36370 45330 
40950 51040 
50100 62450 
59260 
68420 
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TaWe 3. Regulating Capacities For 1-1/2-inch and 2-inch External/Dual Registration in SCFH (BOf F and 14.7 psia) of 0.6 Specific 
Gravity Natural Gas, (continued) 

OUTLET PRESSURE 
RANGE AND SETTING , 

CONTROL SPRING 
NUMBER. & COLOR 

INLET PRESSURE 

pslg bar 

ORIFICE SIZE, Inches (mm) 

1/4X3/8 
(6.4X9.5) 

3/8 
(9.5) 

1/2 
(12.7) 

1.0 to 3.25 psig 
(0.07 to 0.14 bar) 

2 pslg 
(0.13 bar) 

T13593T0012 
Light Blue 

3.25 to 6 pslg 
(0.14 to 0.41 bar) 

5 psig 
(0.3 bar) 

T13671T0012 
Orange 

6 to 16 psig 
(0.41 to 1.10 bar) 

10 pslg 
(0.7 bar) 

T13600T0012 
Red 

6 to 16 pslg 
(0.41 to 1.10 bar) 

15 pslg 
(1.0 bar) 

T13600T0012 
Red 

16 to 35 psig 
(1.10 to 2.4 bar) 

20 pslg 
(1.4 bar) 

T13771T0012 
Zinc 

5 
10 
15 
20 

0.34 
0.69 
1.0 
1.4 

1020 
1550 
1920 
2240 

2100 
3340 
4360 
5150 

3640 
5810 
7580 
8960 

25 
30 
40 
50 

1.7 
2.1 
2.8 
3.4 

2670 
2890 
3530 
4180 

5890 
6640 
8120 
9600 

10250 
11540 
14120 
16700 

60 
80 
100 
125 
150 

4.1 
5.5 
6.9 
8.6 
10.3 

4820 
6110 
7400 
9020 
10630 

11090 
14050 
17020 
20730 
24440 

19280 
24440 
29600 
36050 
42500 

10 
15 
20 
25 

0.69 
1.0 
1.4 
1.7 

1390 
1870 
2240 
2570 

2910 
4190 
5090 
5890 

5050 
7280 
9850 
10250 

30 
40 
50 

2.1 
2.8 
3.4 
4.1 

2890 
3530 
4180 
4820 

6640 
8120 
9600 
11090 

11540 
14120 
16700 
19280 

80 
100 
125 
150 

5.5 
6.9 
8.6 
10.3 

6110 
7400 
9020 
10630 

14050 
17020 
20730 
24440 

24440 
29600 
36050 
42500 

10350 
15150 
18640 
22030 

15 
20 
25 
30 

1.0 
1.4 
1.7 
2.1 

1580 
2130 
2540 
2890 

3280 
4720 
5710 
6580 

5690 
8210 
9940 
11440 

40 
50 
60 
80 

2.8 
3.4 
4.1 
5.5 

3530 
4180 
4820 
6110 

8120 
9600 
11090 
14050 

14120 
16700 
19280 
24440 

100 
125 
150 

6.9 
8.6 
10.3 

7400 
9020 
10630 

17020 
20730 
24440 

29600 
36050 
42500 

11640 
17000 
20790 
24150 
30350 
35890 
41440 
52540 

20 
25 
30 
40 

1.4 
1.7 
2.1 
2.8 

1750 
2360 
2820 
3540 

3620 
5220 
6290 
8070 

6290 
9070 
10940 
14020 

50 
60 
80 
100 

3.4 
4.1 
5.5 
6.9 

4180 
4820 
6110 
7400 

9600 
11090 
14050 
17020 

16700 
19280 
24440 
29600 

125 
150 

8.6 
10.3 

9020 
10630 

20730 
24440 

36050 
42500 

12830 
18700 
22790 
29650 
35890 
41440 
52540 
63630 

25 
30 
40 
50 

1.7 
2.1 
2.8 
3.4 

1920 
2580 
3480 
4180 

3930 
5690 
7830 
9550 

6840 
9870 
13610 
16610 

60 
80 
100 
125 
150 

4.1 
5.5 
6.9 
8.6 
10.3 

4820 
6110 
7400 
9020 
10630 

11090 
14050 
17020 
20730 
24440 

19280 
24440 
29600 
36050 
42500 

13930 
20280 
28440 
35140 
41440 
52540 
63630 
77500 

15600 19030 
23310 28530 
29180 35820 
36370 45330 
40950 51040 
50100 62450 
59260 
68420 

17470 21280 
25940 31690 
32220 39490 
37900 46560 
50100 62450 
59260 
68420 

19190 23360 
28360 34610 
35050 42890 
46610 57270 
59260 
68420 

20800 23510 
30630 37340 
43980 53880 
55310 
68420 
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Table 3. Regulating Capacities For 1-1/2-inch and 2-inch External/Dual Registration in SCFH (SO'F and 14.7 psia) of 0.6 Specific 
Gravity Natural Gas, (continued) 

OUTLET PRESSURE 
RANGE AND SETTING, 

CONTROL SPRING 
NUMBER, & COLOR 

INLET PRESSURE 

pslg bar 

ORIFICE SIZE, Inches (mm) 

1/4 X 3/8 
(6.4 X 9.5) 

3/8 
(9.5) 

1/2 
(12.7) 

18 to 35 pslg 
(1.10 to 2.4 bar) 

25 psig 
(1.7 bar) 

T13771T0012 
Zinc 

16 to 35 psig 
(1.10 to 2.4 bar) 

30 pslg 
(2.1 bar) 

T13771T0012 
Zinc 

16 to 35 psig 
(1.10 to 2.4 bar) 

35 pslg 
(2.4 bar) 

T13771T0012 
Zinc 

30 
40 
50 
60 

2.1 
2.8 
3.4 
4.1 

2070 
3320 
4140 
4830 

4230 
7350 
9340 
11030 

80 
100 
125 
150 

5.5 
6.9 
8.8 
10.3 

6110 
7400 
9020 
10630 

14050 
17020 
20730 
24440 

40 
50 
60 
80 

2.8 
3.4 
4.1 
5.5 

2980 
4020 
4800 
6110 

6520 
8950 
10850 
14050 

100 
125 
150 

6.9 
8.8 
10.3 

7400 
9020 
10630 

17020 
20730 
24440 

40 
50 
60 
80 
100 
125 
150 

2.8 
3.4 
4.1 
5.5 
6.9 
8.8 
10.3 

2350 
3770 
4700 
6120 

4790 
8300 
10510 
14000 

7400 
9020 
10630 

17020 
20730 
24440 

7360 
12780 
16250 
19190 
24440 
29600 
36050 
42500 

11330 
15560 
18870 
24440 
29600 
36050 
42500 
8330 
14430 
18270 
24350 
29600 
36050 
42500 
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Table 4. Regulating Capacities For 1-1/2-inch Intemal Registration in SCFH (60° F and 14.7 psia) of 0.6 Specific 
Gravity Natural Gas. 

OUTLET PRESSURE 
RANGE AND SETTING, 

CONTROL SPRING 
NUMBER, & COLOR 

INLET PRESSURE 

pslg bar 

ORIFICE SIZE, Inches (mm) 

1/4X3/8 
(6.4X9.5) 

3/8 
(9.5) 

1/2 
(12.7) 

3.5 to 8 Inches w.c. 
(8.8 to 15 mbar) 

3-1/2-inch w.c. 
(8.8 mbar) 

T13707T0012 
Black 

6 to 9 inches w.c. 
(15 to 22 mbar) 

7-inch w.c. 
(17.5 mbar) 

T13589T0012 
Yellow 

9 to 20 Inches w.c. 
(22 to 49 mbar) 

14-inch w.c. 
(35 mbar) 

1N3112X0012 
Silver 

16 to 40 inches w.c. 
(40 to 99 mbar) 

28-Inch w.c. 
(70 mbar) 

1B413727222 
Purple 

2 
5 
10 
15 

0.14 
0.34 
0.69 
1.0 

760 
1160 
1590 
1920 

1560 
2460 
3580 
4410 

2700 
4270 
6230 
7670 

20 
25 
30 
40 

1.4 
1.7 
2.1 
2.8 

2240 
2570 
2890 
3530 

5150 
5890 
6640 
8120 

8960 
9770 
10360 
12170 

50 
60 
80 
100 

3.4 
4.1 
5.5 
6.9 

4180 
4820 
6110 
5640 

9600 
11090 
8760 
4500 

11440 
10700 
8640 
4500 

125 
150 

8.6 
10.3 

5640 
5620 

4500 
4500 

4500 
4500 

2 
5 
10 
15 

0.14 
0.34 
0.69 
1.0 

750 
1160 
1590 
1920 

1520 
2440 
3580 
4410 

2650 
4240 
6220 
7670 

20 
25 
30 
40 

1.4 
1.7 
2.1 
2.8 

2240 
2570 
2890 
3530 

5150 
5890 
6640 
8120 

8960 
9930 
10750 
12390 

50 
60 
80 
100 

3.4 
4.1 
5.5 
6.9 

4180 
4820 
6110 
5640 

9600 
11090 
8980 
4500 

11840 
11280 
9020 
4500 

125 
150 

8.6 
10.3 

5640 
5640 

4500 
4500 

4500 
4500 

5380 
7300 
8500 
9700 
10900 
10910 
10920 
10940 
10970 
10990 
4500 
4500 

2 
5 
10 
15 

0.14 
0.34 
0.69 
1.0 

700 
1140 
1580 
1920 

1430 
2400 
3560 
4410 

2480 
4170 
6190 
7670 

20 
25 
30 
40 

1.4 
1.7 
2.1 
2.8 

2240 
2570 
2890 
3530 

5150 
5890 
6640 
8120 

8960 
10250 
11540 
12820 

50 
60 
80 
100 

3.4 
4.1 
5.5 
6.9 

4180 
4820 
6110 
5640 

9600 
10890 
8920 
4960 

12630 
12400 
9920 
4970 

125 
150 

8.6 
10.3 

5640 
5640 

4960 
4960 

4970 
4970 

4500 

5040 
7230 
8620 
10020 

11410 
11460 
11500 
11580 
11670 
11750 
4970 
4970 

5 
10 
15 
20 

0.34 
0.69 
1.0 
1.4 

1110 
1570 
1920 
2240 

2320 
3530 
4410 
5150 

4020 
6140 
7670 
8960 

25 
30 
40 
50 

1.7 
2.1 
2.8 
3.4 

2570 
2890 
3530 
4180 

5890 
6640 
8120 
9600 

10250 
11540 
13690 
14220 

60 
80 
100 
125 
150 

4.1 
5.5 
6.9 
8.6 
10.3 

4820 
6110 
7270 
6670 
6830 

10890 
9070 
5420 
5420 
5420 

14630 
11560 
5430 
5430 
5630 

6610 
8870 
10650 
12440 
12550 
12650 
12860 
13070 
13290 
10670 
5430 
5430 

5610 5790 
7290 7630 
8980 9470 
10670 10240 
10770 11010 
10870 11030 
10970 11060 
10870 11110 
11380 
11580 

6900 7050 
8170 8430 
9780 9900 
11390 10670 
11480 11440 
11570 11620 
11660 11790 
11620 12140 
12030 
12200 

9500 9560 
11380 10750 
12850 11530 
12920 12310 
12980 12790 
13050 13260 
13110 14220 
13320 
13450 

10 



Bulletin 71.2:299 
Table 4. Regulating Capadties For 1-1/2-inch Intemal Registration in SCFH (60° F and 14.7 psia) of 0.6 Specific 
Gravity Natural Gas. (continued) 

OUTLET PRESSURE 
RANGE AND SETTING, 

CONTROL SPRING 
NUMBER, & COLOR 

INLET PRESSURE 

pslg bar 

ORIFICE SIZE, Inches (mm) 

1/4 X 3/8 
(6.4X9.5) 

3/8 
(9.5) 

1/2 
(12.7) 

1.0 to 3.25 psig 
(0.07 to 0.14 bar) 

2 pslg 
(0.13 bar) 

T13593T0012 
Light Blue 

3.25 to 6 pslg 
(0.14 to 0.41 bar) 

5 psig 
(0.3 bar) 

Tl3671T0012 
Orange 

6 to 16 psig 
(0.41 to 1.10 bar) 

10 pslg 
(0.7 bar) 

T13600T0012 
Red 

6 to 16 psig 
(0.41 to 1.10 bar) 

15 psig 
(1.0 bar) 

T13771T0012 
Zinc 

16 to 35 psig 
(1.10 to 2.4 bar) 

20 pslg 
(1.4 bar) 

T13771T0012 
Zinc 

5 
10 
15 
20 

0.34 
.069 
1.0 
1.4 

1020 
1550 
1920 
2240 

2100 
3340 
4360 
5150 

3640 
5810 
7580 
8960 

25 
30 
40 
50 

1.7 
2.1 
2.8 
3.4 

2570 
2890 
3530 
4180 

5890 
6640 
8120 
9600 

10250 
11540 
14120 
15010 

80 
100 
125 
150 

4.1 
5.5 
6.9 
8.6 
10.3 

4820 
6110 
7400 
8170 
8450 

10890 
9000 
5200 
5040 
5870 

15740 
12230 
5200 
5200 
5900 

10 
15 
20 
25 

0.69 
1.0 
1.4 
1.7 

1390 
1870 
2240 
2570 

2910 
4190 
5090 
5890 

5050 
7280 
8850 
10250 

30 
40 
50 
60 

2.1 
2.8 
3.4 
4.1 

2890 
3530 
4180 
4820 

6640 
8120 
9600 
11090 

11540 
14120 
16700 
16290 

80 
100 
125 
150 

5.5 
6.9 
8.6 
10.3 

6110 
7400 
9020 
10630 

14050 
17020 
7690 
6330 

14000 
9020 
7690 
6360 

8470 
11290 
12590 
13210 

15 
20 
25 
30 

1.0 
1.4 
1.7 
2.1 

1580 
2130 
2540 
2890 

3280 
4720 
5710 
6580 

5690 
8210 
9940 
11440 

40 
50 
60 
80 

2.8 
3.4 
4.1 
5.5 

3530 
4180 
4820 
6110 

8120 
9600 
11090 
14050 

14120 
16700 
17200 
16950 

100 
125 
150 

6.9 
8.6 
10.3 

7400 
9020 
6790 

17020 
20730 
6790 

15350 
16740 
6830 

9930 
11990 
13400 
14810 
17640 
18110 
18580 
17810 

20 
25 
30 
40 

1.4 
1.7 
2.1 
2.8 

1750 
2360 
2820 
3540 

3620 
5220 
6290 
8070 

6290 
9070 
10940 
14020 

50 
60 
80 
100 

3.4 
4.1 
5.5 
6.9 

4180 
4820 
6110 
7400 

9600 
11090 
14050 
17020 

16700 
18110 
19910 
21710 

125 
150 

8.6 
10.3 

9020 
10630 

20730 
24440 

23960 
26210 

11380 
13590 
15810 
20230 

20820 
21410 
22000 
22600 

25 
30 
40 
50 

1.7 
2.1 
2.8 
3.4 

1920 
2580 
3480 
4180 

3930 
5690 
7830 
9550 

6840 
9870 
13610 
16610 

60 
80 
100 
125 
150 

4.1 
5.5 
6.9 
8.6 
10.3 

4820 
6110 
7400 
9020 
10630 

11090 
14050 
17020 
20730 
24440 

18080 
20980 
23680 
26980 
30280 

12840 
15200 
22820 
20950 
23330 
25120 
26930 
28020 

12010 12190 
14300 12400 
13820 13260 
14550 14310 
15290 15370 
15650 16630 
16010 
16370 

13230 13570 
14130 14100 
15990 15870 
17850 17640 
18630 18920 
19400 
20170 

14450 14950 
17440 17430 
20430 19910 
21610 21220 
22800 
23890 

15670 16320 
20740 20760 
24600 23510 
23620 
26120 

11 
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Table 4. Regulating Capacities For 1 
Gravity Natural Gas. (continued) 

Intemal Registration in SCFH (60_F and 14.7 psia) of 0.6 Specilic 

OUTLET PRESSURE 
RANGE AND SETTING. 

CONTROL SPRING 
NUMBER. & COLOR 

INLET PRESSURE 

psig bar 

ORIFICE SIZE, Inches (mm) 

1/4 X 3/8 
(6.4 X 9.5) 

3/8 
(9.S) 

1/2 
(12.7) 

16 to 35 psig 
(1.10 to 2.4 bar) 

25 psig 
(1.7 bar) 

T13771T0012 
Zinc 

16 to 35 psig 
(1.10 to 2.4 bar) 

30 pslg 
(2.1 bar) 

Tl3771TOOI2 
Zinc 

16 to 35 psig 
(1.10 to 2.4 bar) 

35 pslg 
(2.4 bar) 

T13771T0O12 
Zinc 

30 
40 
50 
60 

2.1 
2.8 
3.4 
4.1 

2070 
3320 
4140 
4830 

4230 
7350 
9340 
11030 

80 
100 
125 
150 

5.5 
6.9 
8.6 
10.3 

6110 
7400 
9020 
10630 

14050 
17020 
20730 
24440 

40 
50 
60 
80 

2.8 
3.4 
4.1 
5.5 

2980 
4020 
4800 
6110 

6520 
8950 
10850 
14050 

100 
125 
150 

6.9 
8.6 
10.3 

7400 
9020 
10630 

17020 
20730 
24440 

40 
50 
60 
80 

2.8 
3.4 
4.1 
5.5 

2350 
3770 
4700 
6120 

4790 
8300 
10510 
14000 

100 
125 
150 

6.9 
8.6 
10.3 

7400 
9020 
10630 

17020 
20730 
24440 

7360 
12780 
16250 
18050 
22050 
25650 
30000 
34360 
11330 
15560 
18020 
23130 

27630 
33030 
38430 
8330 
14430 
18270 
24350 
29600 
36050 
42500 

FLOW RATE, SCFH OF 0.6 SPECIFIC GRAVITY NATURAL GAS 

Figure S. Typical 7 (17 mbar) Water Column Performance Curves 
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Table 5. Regulating Capacities For 2-inch Intemal Registration in SCFH (60° F and 14.7 psia) of 0.6 Specific Gravity Natural Gas. 

OUTLET PRESSURE 
RANGE AND SETTING, 
CONTROL SPRING 
NUMBER, & COLOR 

INLET PRESSURE ORIFICE SIZE, Inches (mm) OUTLET PRESSURE 
RANGE AND SETTING, 
CONTROL SPRING 
NUMBER, & COLOR 

pslg bar 
1/4X3/8 
(6.4X9.5) 

3/8 
(9.5) 

1/2 
(12.7) 

3/4 
(19.1) 

1 
(25.4) 

1-3/16 
(30.2) 

2 0.14 760 1560 2700 4050 5710 6350 
5 0.34 1160 2460 4270 7470 6910 11260 
10 0.69 1590 3580 6230 11230 14780 14900 

3.5 to 6 inches w.c. 
(8.8 to 15 mbar) 

15 1.0 1920 4410 7670 14210 17080 17230 
3.5 to 6 inches w.c. 
(8.8 to 15 mbar) 

20 
25 

1.4 
1.7 

2240 
2570 

5150 
5890 

8960 
10250 

17200 
18290 

18230 
19220 

17610 
19040 

3-1/2-inch w.c. 30 2.1 2890 6640 11540 19390 19220 20500 

(8.8 mbar) 40 2.8 3530 8120 14120 21580 19860 20720 

T13707T0012 
Black 

50 
60 

3.4 
4.1 

4180 
4820 

9600 
11090 

16700 
19280 

20170 
18760 

23010 
19120 T13707T0012 

Black 
80 5.5 6110 14050 24440 5800 
100 6.9 5640 5640 5640 5800 
125 8.8 5640 5640 5640 5810 
150 10.3 5620 5620 5620 
2 0.14 750 1520 2650 5380 6260 6680 
5 0.34 1160 2440 4240 8730 10080 11530 
10 0.69 1590 3580 6220 13040 15700 15600 

6 to 9 inches w.c. 
(15 to 22 mbar) 

15 1.0 1920 4410 7670 16480 18040 18140 
6 to 9 inches w.c. 
(15 to 22 mbar) 

20 
25 

1.4 
1.7 

2240 
2570 

5150 
5890 

8960 
10250 

19250 
22030 

19290 
20420 

18540 
19880 

7-inch w.c. 30 2.1 2890 6640 11540 24800 20630 21410 

(17.5 mbar) 40 2.8 3530 8120 14120 23200 21300 22080 

T13589T0012 
Yellow 

50 
60 

3.4 
4.1 

4180 
4820 

9600 
11090 

16700 
19280 

20310 
20190 

21830 
20840 T13589T0012 

Yellow 
80 5.5 6110 14050 24440 5620 
100 6.9 5640 5640 5640 6000 
125 8.8 5640 5640 5640 5900 
150 10.3 5640 5640 5640 
2 0.14 700 1430 2480 5040 7440 8460 
5 0.34 1140 2400 4170 8570 13250 11800 
10 0.69 1580 3560 6190 12970 16620 16310 

9 to 20 Inches w.c. 
(22 to 49 mbar) 

15 1.0 1920 4410 7670 16480 18990 19050 
9 to 20 Inches w.c. 
(22 to 49 mbar) 

20 
25 

1.4 
1.7 

2240 
2570 

5150 
5890 

8960 
10250 

19250 
22030 

20350 
21610 

19770 
20720 

14-inch w.c. 30 2.1 2890 6640 11540 24800 22040 22330 

(35 mbar) 40 2.8 3530 8120 14120 24490 22730 23440 

1N3112X0012 
Silver 

50 
60 

3.4 
4.1 

4180 
4820 

9600 
11090 

16700 
19280 

23200 
22050 

23350 
22560 1N3112X0012 

Silver 
80 5.5 6110 14050 24440 5620 
100 6.9 5640 5640 5640 6000 
125 8.6 5640 5640 5640 6900 
150 10.3 5640 5640 5640 
5 0.34 1110 2320 4020 8250 9800 12020 
10 0.69 1570 3530 6140 12830 16420 17010 
15 1.0 1920 4410 7670 16480 19950 19960 

16 to 40 inches w.c. 20 1.4 2240 5150 8960 19250 21410 20390 
(40 to 99 mbar) 25 1.7 2570 5890 10250 22030 22810 21560 

28-Inch w.c. 
(70 mbar) 

30 2.1 2890 6640 11540 24800 23450 23250 
28-Inch w.c. 
(70 mbar) 

40 2.8 3530 8120 14120 25780 24170 24800 28-Inch w.c. 
(70 mbar) 

50 3.4 4180 9600 16750 26090 24870 

1B413727222 60 4.1 4820 11090 19280 23910 24280 
Purple 80 5.5 6110 14050 24260 15560 

100 6.9 7270 7270 7270 10130 
125 8.6 6670 6670 6670 9580 
150 10.3 6830 6830 6830 
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Bulletin 71.2:299 
Table S. Regulating Capacities For 2-inch Intemal Registration in SCFH (60° F and 14.7 psia) of 0.6 Specific 
Gravity Natural Gas, (continued) 

OUTLET PRESSURE 
RANGE AND SETTING, 

CONTROL SPRING 
NUMBER, & COLOR 

INLET PRESSURE 

pslg bar 

ORIFICE SIZE, Inches (mm) 

1/4 X 3/8 
(6.4X9.5) 

3/8 
(9.5) 

1/2 
(12.7) 

1.0 to 3.25 psig 
(0.07 to 0.14 bar) 

2 pslg 
(0.13 bar) 

T13593T0012 
Light Blue 

3.25 to 6 pslg 
(0.14 to 0.41 bar) 

5 psig 
(0.3 bar) 

T13671T0012 
Orange 

6 to 16 psig 
(0.41 to 1.10 bar) 

10 pslg 
(0.7 bar) 

T13600T0012 
Red 

6 to 18 pslg 
(0.41 to 1.10 bar) 

15 psig 
(1.0 bar) 

T13771T0012 
Zinc 

16 to 35 psig 
(1.10 to 2.4 bar) 

20 pslg 
(1.4 bar) 

T13771T0012 
Zinc 

5 
10 
15 
20 

0.34 
0.69 
1.0 
1.4 

1020 
1550 
1920 
2240 

2100 
3340 
4360 
5150 

3640 
5810 
7580 
8960 

25 
30 
40 
50 

1.7 
2.1 
2.8 
3.4 

2670 
2890 
3530 
4180 

5890 
6640 
8120 
9600 

10250 
11540 
14120 
16700 

60 
80 
100 
125 
150 

4.1 
5.5 
6.9 
8.6 
10.3 

4820 
6110 
7400 
8170 
8450 

11090 
14050 
17020 
12360 
13750 

19280 
24440 
29840 
17520 
18580 

10 
15 
20 
25 

0.69 
1.0 
1.4 
1.7 

1390 
1870 
2240 
2570 

2910 
4190 
5090 
5890 

5050 
7280 
8850 
10250 

30 
40 
50 
60 

2.1 
2.8 
3.4 
4.1 

2890 
3530 
4180 
4820 

6640 
8120 
9600 
11090 

11540 
14120 
16700 
19280 

80 
100 
125 
150 

5.5 
6.9 
8.6 
10.3 

6110 
7400 
9020 
10630 

14050 
17020 
20730 
17170 

24440 
29600 
36050 
26560 

10350 
15150 
18640 
21260 

15 
20 
25 
30 

1.0 
1.4 
1.7 
2.1 

1580 
2130 
2540 
2890 

3280 
4720 
5710 
6580 

5690 
8210 
9940 
11440 

40 
50 
60 
80 

2.8 
3.4 
4.1 
5.5 

3530 
4180 
4820 
6110 

8120 
9600 
11090 
14050 

14120 
16700 
19280 
24440 

100 
125 
150 

6.9 
8.6 
10.3 

7400 
9020 
10630 

17020 
20730 
20590 

29600 
36050 
34530 

11640 
17000 
20790 
24150 
28660 
33230 
35410 
41270 

20 
25 
30 
40 

1.4 
1.7 
2.1 
2.8 

1750 
2360 
2820 
3540 

3620 
5220 
6290 
8070 

6290 
9070 
10940 
14020 

50 
60 
80 
100 

3.4 
4.1 
5.5 
6.9 

4180 
4820 
6110 
7400 

9600 
11090 
14050 
17020 

16700 
19280 
24440 
29600 

125 
150 

8.6 
10.3 

9020 
10630 

20730 
24440 

36050 
42500 

12830 
18700 
22790 
29650 
35890 
41440 
51120 
48470 

25 
30 
40 
50 

1.7 
2.1 
2.8 
3.4 

1920 
2580 
3480 
4180 

3930 
5680 
7830 
9550 

6840 
9870 
13610 
16610 

60 
80 
100 
125 
150 

4.1 
5.5 
6.9 
8.6 
10.3 

4820 
6110 
7400 
9020 
10630 

11090 
14050 
17020 
20730 
24440 

19280 
24440 
29600 
36050 
42500 

13930 
20280 
28440 
35140 
41440 
51240 
52260 
56710 

13200 16070 
21850 21370 
21350 21390 
24540 22740 
26500 25870 
28300 28930 
29870 
30390 

15420 18340 
19500 21000 
25440 23290 
29250 28700 
32780 33540 
35680 
37700 

17640 20610 
26350 23850 
31990 31540 
37270 38150 
41490 
45020 

20800 21940 
30630 32630 
33040 35700 
41800 
47530 
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Table 5. Regulating Capacities For 2-inch Internal Registration in SCFH (60_F and 14.7 psia) of 0.6 Specific 
Gravity Natural Gas. (continued) 

OUTLET PRESSURE 
RANGE AND SETTING. 

CONTROL SPRING 
NUMBER, ft COLOR 

INLET PRESSURE 

bar 

ORIFICE SIZE. Inches (mm) 

1/4 X 3/8 
(6.4 X 9.5) 

3/8 
(9.5) 

1« 
(12.7) 

16 to 35 psig 
(1.10 to 2.4 bar) 

25 psig 
(1.7 bar) 

T13771T0012 
Zinc 

16 to 35 psig 
(1.1 Oto2.4 bar) 

30 pslg 
(2.1 bar) 

T13771T0012 
Zinc 

16 to 35 psig 
(1.1 Oto2.4 bar) 

35 pslg 
(2.4 bar) 

T13771T0O12 
Zinc 

30 
40 
50 
60 

2.1 
2.8 
3.4 
4.1 

2070 
3320 
4140 
4830 

4230 
7350 
9340 
11030 

80 
100 
125 
150 

5.5 
6.9 
8.6 
10.3 

6110 
7400 
9020 
10630 

14050 
17020 
20730 
24440 

40 
50 
60 
80 

2.8 
3.4 
4.1 
5.5 

2980 
4020 
4800 
6110 

6520 
8950 
10850 
14050 

100 
125 
150 

6.9 
8.8 
10.3 

7400 
9020 
10630 

17020 
20730 
24440 

40 
50 
60 
80 

2.8 
3.4 
4.1 
5.5 

2350 
3770 
4700 
6120 

4790 
8300 
10510 
14000 

100 
125 
150 

6.9 
8.8 
10.3 

7400 
9020 
10630 

17020 
20730 
24440 

7360 
12780 
16250 
19190 
24440 
29600 
36050 
42500 
11330 
15560 
18870 
24440 
29600 
36050 
42500 
8330 
14430 
18270 
24350 

29600 
36050 
42500 

TVPE 299 
2 X 2 N 
S PSIG OUTLE 

PT BODY 
T PRESSURE SETTI 
E 
CONTROL SPRINO 

MG 

Tl 3871T0012 

PT BODY 
T PRESSURE SETTI 
E 
CONTROL SPRINO 

10 PSKS 
INLET 

20 PSIO 
INLET 

30 PSIG 
INLET 

SO PSIG 
INLET 

GO PSKS 
INLET 

FLOW RATE, SCFH OF 0.6 SPECIFIC GRAVITY NATURAL GAS 

Figure 6. Typical 5 PSIG (0.34 bar) Performance Curve 
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1/4-18 NPT VENT 

1/4-18 NPT 
CONTROL UN 
CONNECTION 

1/2-14 NPT 
ALTERNATIVE 
CONTROL UNE 
CONNECTION 

PILOT SUPPLY 
RLTER REGULATOR 
OPTION 

BODY A 

1-1/2 NPT X1-1/2 NPT 6.12(155) 
2 NPT X 2 NPT 6.12 (155) 
2 IN CLASS 125 FF FLG 10.00 (254) 
2 IN CLASS 250 RF FLG 10.50 (267) 

Figure 7. Type 299 Dimensions 
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