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Introduction

Scope of Manual
This instruction manual provides installation,
maintenance, and parts information for the 1-inch
Type D2 FloPro control valve and actuator.

No person may install, operate, or maintain a Type
D2 FloPro control valve without first (1) being fully
trained and qualified in valve, actuator, and
accessory installation, operation, and maintenance,
and (2) carefully reading and understanding the
contents of this manual. If you have any questions
about these instructions, contact your Fisher sales
office before proceeding.

Description
The Type D2 FloPro control valve (patents pending)
(figures 1 and 2) is a compact, rugged valve
designed for on-off control of a variety of fluids at

Figure 1. Type D2 FloPro Control Valve

W8329

pressures up to 155 bar (2250 psig). This valve is
ideal for use as a dump valve on gas separators and
scrubbers. It is also well suited for other high
pressure applications in natural gas production,
compression, and processing. The Type D2 FloPro
valve has threaded end connections and is available
in a 1-inch globe style body.

Note

Fisher does not assume responsibility
for the selection, use, or maintenance
of any product. Responsibility for
proper selection, use, and
maintenance of any Fisher product
remains solely with the purchaser and
end-user.

Specifications
Table 1 lists specifications for the Type D2 FloPro
control valve. Some of the specifications for a given
control valve as it originally comes from the factory
are stamped on a nameplate located on the upper
diaphragm casing flange.

Instruction Manual
Form 5738
September 2003 D2 FloPro Valve
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Table 1. Specifications

Valve Assembly Pressure Class

ASME B16.34 Class 900

Maximum Inlet Pressure and Temperature(1)

155 bar from –46 to 93°C, and 150 bar at 149°C.
(2250 psig from –50 to 200°F, and 2185 psig at
300°F)

Maximum Allowable Pressure Drop(1)

Spring-to-Close - Flow Down(2): 155 bar (2250
psig)
Spring-to-Open - Flow Down(2): 103 bar (1500
psig)
Spring-to-Close - Flow Up: 103 bar (1500 psig)
Spring-to-Open - Flow Up: 103 bar (1500 psig)

Shutoff Classification

ANSI Class IV ANSI/FCI 70-2 and IEC 60534-4

Construction Materials

Valve Body and Bonnet: ASME SA 352 LCC
Stress relieved
Valve Plug and Seat: (R0006) Alloy 6
Valve Stem: (S31600) 316 SST
O-Rings: (HNBR) Hydrogenated Nitrile
Packing: PTFE/Carbon PTFE
Packing Springs: (N07718) Inconel 718
Stem Bushing: (Ryton) PPS
Actuator Diaphragm: Nitrile/Polyester
Actuator Springs: Zinc-plated steel

Flow Characteristic

FloPro Characterized

Port Diameter

13 mm (1/2 inch)

Maximum Travel

13 mm (1/2 inch)

Approximate Weight

7.7 kg (17 lb)

Material Temperature Capabilities

Valve Body Assembly: –46 to 149°C 
(–50 to 300°F)

Actuator Assembly: –46 to 93°C (–50 to 200°F)

Bonnet/Body Connection

Threaded with leakoff bleed

Actuator Configuration

The D2 FloPro actuator is an on-off
spring-and-diaphragm. Actuator action is
Spring-to-Close from the factory.

For Spring-to-Open actuator action, a
Spring-to-Open Spring Kit (10C1998X012) must
be used

Maximum Actuator Casing Pressure

2.4 bar (35 psig)

Minimum Required Actuator Casing Pressure

2.1 to 2.4 bar (30 to 35 psig)

Actuator Diaphragm Effective Area

194 cm2 (30 square inches)

Actuator Pressure Connections

1/4 inch NPT female
1. The pressure or temperature limits in the referenced tables and any applicable ASME code limitations should not be exceeded.
2. Standard flow direction.
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Installation

WARNING

Always wear protective gloves,
clothing, and eyewear when
performing any installation operations
to avoid personal injury.

Personal injury or equipment damage
caused by sudden release of pressure
may result if the valve assembly is
installed where service conditions
could exceed the limits given in table 1
or on the appropriate nameplates. To
avoid such injury or damage, provide a
relief valve for overpressure protection
as required by accepted industry or
local, state, and Federal codes and
good engineering practices.

Check with your process or safety
engineer for any additional measures
that must be taken to protect against
process media.

CAUTION

This valve is intended for a specific
range of pressures, temperatures, and
other service conditions (see table 1).
Applying different pressure,
temperature, and other conditions to
the valve could result in parts damage,
malfunction of the valve, or loss of
control of the process. Do not expose
this valve to service conditions or
variables other than those for which
this valve is intended. If you are not
sure what these conditions are, you
should contact Fisher for more
complete specifications. Provide the
product serial number (shown on the
nameplate) and all other pertinent
information.

1.  Before installing the valve, inspect it to be certain
that the valve body cavity is free of foreign material.
Clean out all pipelines to remove scale, welding
slag, and other foreign materials.

2.  The control valve assembly may be installed in
any orientation unless limited by seismic criteria.
However, the normal method is with the actuator
vertical above the valve body.

The standard flow direction is indicated by the arrow
on the valve body.

3.  Use accepted piping practices when installing the
valve in the pipeline.

4.  If continuous operation is required during
inspection or maintenance, install a three-valve
bypass around the control valve assembly.

Note

The 1-inch Type D2 FloPro valve is
equipped with ENVIRO-SEAL� D2
packing.

The actuator, as shipped from the factory, is
spring-to-close. If spring-to-open action is required,
see the Changing Actuator Action section in this
manual.

Additionally, the actuator as shipped from the
factory, has the FloPro flow adjuster set at a 3/8 inch
port flow rate position. If some other flow rate is
desired, see the Setting Valve Flow Rate section in
this manual.

Setting Valve FloPro Flow Adjuster

Spring-to-Close Actuator Action
1.  To change the valve flow rate, loosen the flow
adjuster socket head cap screws (key 29), and
reposition the flow adjuster halves (key 14 and 15) to
the desired flow rate position. See figure 4 for flow
rate settings.

Spring-to-Open Actuator Action
1.  Attach a pressure line to the actuator. Supply
pressure to the actuator to seat the plug in the seat
ring.

2.  To change the valve flow rate, loosen the flow
adjuster socket head cap screws (key 29), and
reposition the flow adjuster halves (key 14 and 15) to
the desired flow rate position. See figure 4 for flow
rate settings.

Changing Actuator Action from
(Spring-to-Close) to (Spring-to-Open)
Key numbers are referenced in figures 6 and 7.

Note

The following procedure requires use
of Spring Kit 10C1998X012.
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1.  Remove the six short actuator casing cap screws
(key 22) first. Once these have been removed from
the actuator assembly, carefully remove the two
long actuator cap screws (key 30).

Note

Be aware as you loosen and remove
the actuator cap screws that the
actuator springs are under
compression.

2.  Remove the upper casing (key 21) and the
springs (key 27).

3.  Do not turn the valve stem (key 4) while removing
the diaphragm hex nut (key 26). Use an appropriate
tool on the machined flats located on the valve stem
above the flow adjuster for this procedure. Continue
the actuator disassembly by removing the washer
(key 24) diaphragm plate (key 25), diaphragm (key
19), and washer (key 24). Inspect the diaphragm for
any wear or damage. Replace with a new one if
necessary.

4.  Unscrew the socket head cap screws (key 29),
and remove the flow adjuster halves (key 14 and
15). Position the stem (key 4) to its most upward
position.

5.  Place the 3 springs (key 27) from the Spring Kit in
their approximate, equally spaced, locations in the
bottom casing (key 20). Place the washer (key 24)
over the valve stem. Then install the diaphragm
plate (key 25) and, using the diaphragm plate,
correctly position the actuator springs.

6.  Place the diaphragm (key 19) over the stem,
along with washer (key 24). Position the diaphragm
so the holes in the diaphragm align with the holes in
the bottom casing.

7.  Insert a 1/8 inch diameter drift punch, or other
suitable device through the 5/32 diameter hole in the
valve stem located below the bottom of the
previously removed flow adjuster. Install hex nut
(key 26) and tighten to 11 N�m (95 lbf�in). Remove
the 1/8 inch drift punch or other holding device.

8.  Attach the upper casing by first installing the two
long cap screws (key 30) opposite one another.
Begin tightening the two long screws evenly until the
remaining six shorter cap screws (key 22) can be
installed with their hex nuts. Continue tightening the
actuator casing cap screws evenly using a
cross-tightening procedure. Torque to 14 N�m 
(10 lbf�ft).

9.  Connect a pressure line to the top actuator
pressure connection, and apply pressure to the

actuator. Stroke the actuator until the valve plug is
seated on the seat ring. Install the flow adjuster,
positioning it to the desired travel. Tighten the flow
adjuster socket head cap screws to 3 N�m 
(26 lbf�in).

10.  Release the actuator pressure, and install the
vent plug (key 28) into the bottom casing pressure
connection.

Maintenance
Valve parts are subject to normal wear and must be
inspected and replaced as necessary. Inspection
and maintenance frequency depends on the severity
of service conditions. This section includes
instructions for packing and trim maintenance,
reversing the action, and replacing actuator parts.

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

Note

Whenever a gasket seal or O-ring is
disturbed by removing or shifting
gasketed parts, a new gasket should
be installed upon reassembly. This is
necessary to ensure a good gasket
seal, since the used gasket or O-ring
will not seal properly.

WARNING

Avoid personal injury from sudden
release of process pressure. 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 or 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 on both sides of the
valve. Drain the process media from
both sides of the valve.
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� 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.

� Check with your process or safety
engineer for any additional measures
that must be taken to protect against
process media.

Valve Trim Maintenance

Note

The following maintenance procedures
apply to both spring-to-close and
spring-to-open actuator
configurations, except for steps 2 and
8 as noted.

Key numbers are referenced in figures 6 and 7.

1.  Isolate the control valve from the line pressure,
release pressure from both sides of the valve body,
and drain the process media from both sides of the
valve.

2.  For spring-to-close actuator action only, apply
pressure to the actuator to fully stroke it open. This
will raise the plug off its seat so that the valve stem
serrations are visible inside the flow adjuster window
(see figure 5). Loosen the socket head screws (key
29) and lower the flow adjuster (key 14 and 15) to its
lowest position on the valve stem. Retighten the
socket head screws (key 29) to 3 N�m (26 lbf�in).
Relieve pressure to the actuator, shut off all
pressure lines to the actuator, and disconnect. Use
lockout procedures to be sure that the above
measures stay in effect while you work on the
equipment.

Note

The preceding step is intended to
prevent damage to the valve plug (key
3) and seat ring (key 5) during the
removal of the bonnet and actuator.

3.  Unscrew the bonnet from the valve body.

WARNING

Avoid personal injury from sudden
release of process pressure. If the
process media starts to escape from
the safety vent (see figure 4) located in
the bonnet neck of the valve body,

STOP DISASSEMBLY IMMEDIATELY! 

The escape of process media indicates
that the valve has NOT been isolated
from the process media, or process
pressure is trapped in the valve body.

4.  Once the bonnet has been removed from the
valve body, inspect the seat ring (key 5) for wear or
damage. If the seating surface has been damaged,
remove it from the valve body. Also remove the seat
ring gasket (key 6). Clean and inspect the valve
body gasket surface for damage. Visually inspect the
valve body interior below the seat ring for erosion.
Replace the valve body if necessary.

To replace the seat ring, first install a new seat ring
gasket. Install the new seat ring and tighten to 230
N�m (170 lbf�ft).

Cover the opening in the valve body to prevent
foreign material from getting into the valve body
cavity.

5.  Inspect the valve stem for scratches or wear, and
valve plug for wear or damage. Replace if
necessary.
6.  If the valve plug requires replacement, use an
appropriate tool on the machined flats located on the
valve stem above the flow adjuster and unscrew the
valve plug from the valve stem. Replace it with a
new valve plug. Screw the valve plug into the valve
stem, being careful not to damage the plug seat or
plug contour. Tighten to 18 N�m (13 lbf�ft).
7.  Lubricate a new O-ring (key 13) with Dow
Corning 111 compound or equivalent and place it
into the valve body as shown in figure 6 or 7. Ensure
that no foreign material blocks the safety vent hole.
Screw the bonnet into the valve body, and torque to
a range of 542.3 to 677.9 N�m (400 to 500 lbf�ft).
8.  For spring-to-close actuator action only,
attach the pressure line to the actuator, and supply
pressure to the actuator. Move the flow adjuster to
approximately midpoint on the valve stem serration.
Release the pressure to the actuator. This allows the
plug to find its seated position.
9.  Set the flow adjuster to the desired travel position
(see figure 4), and tighten the flow adjuster socket
head cap screws to 3 N�m (26 lbf�in).
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Packing and Valve Trim Maintenance

Note

The following maintenance procedures
apply to both spring-to-close and
spring-to-open actuator
configurations, except for steps 2, 23,
and 26 as noted.

Key numbers are referenced in figures 6 and 7.

1.  Isolate the control valve from the line pressure,
release pressure from both sides of the valve body,
and drain the process media from both sides of the
valve.

2.  For spring-to-close actuator action only, apply
pressure to the actuator to fully stroke it open. This
will raise the plug off its seat so that the valve stem
serrations are visible inside the flow adjuster window
(see figure 5). Loosen the socket head screws (key
29) and lower the flow adjuster (key 14 and 15) to its
lowest position on the valve stem. Retighten the
socket head screws (key 29) to 3 N�m (26 lbf�in).
Relieve pressure to the actuator, shut off all
pressure lines to actuator, and disconnect. Use
lockout procedures to be sure that the above
measures stay in effect while you work on the
equipment.

Note

The preceding step is intended to
prevent damage to the valve plug (key
3) and seat ring (key 5) during the
removal of the bonnet and actuator.

3.  Unscrew the bonnet from the valve body.

WARNING

Avoid personal injury from sudden
release of process pressure. If the
process media starts to escape from
the safety vent (see figure 4) located in
the bonnet neck of the valve body,

STOP DISASSEMBLY IMMEDIATELY! 

The escape of process media indicates
that the valve has NOT been isolated
from the process media, or process
pressure is trapped in the valve body.

4.  Once the bonnet has been removed from the
valve body, inspect the valve seat (key 5) for wear or

Figure 2. Packing and Belleville Spring Stacking Order

ANTI-EXTRUSION
RING

PACKING SET

ANTI-EXTRUSION
RING
SPACER

BELLEVILLE
SPRINGS

PACKING
RETAINER

E0784-1

damage. If the seating surface has been damaged,
remove it from the valve body. Also remove the seat
ring gasket (key 6). Clean and inspect the valve
body gasket surface for damage. Visually inspect the
valve body interior below the seat ring for erosion.
Replace the valve body if necessary.

To replace the seat ring, first install a new seat ring
gasket. Install the new seat ring and tighten to 230
N�m (170 lbf�ft).

Cover the opening in the valve body to prevent
foreign material from getting into the valve body
cavity.

5.  Remove the six short actuator casing cap screws
(key 22) first. Once these have been removed from
the actuator assembly, carefully remove the two
long actuator cap screws (key 30).

Note

Be aware as you loosen and remove
the actuator cap screws that the
actuator springs are under
compression.

6.  Remove the upper casing (key 21) and the
springs (key 27).

7.  Do not turn the valve stem (key 4) while removing
the diaphragm hex nut (key 26). Use an appropriate
tool on the machined flats located on the valve stem
above the flow adjuster for this procedure. Continue
the actuator disassembly by removing the washer
(key 24) diaphragm plate (key 25), diaphragm (key
19), and washer (key 24 for spring-to-open or key 36
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Figure 3. Belleville Spring Procedure

BELLEVILLE SPRINGS
REASONABLY TIGHT TO

SEAT THE PACKING

BELLEVILLE SPRINGS
COMPLETELY LOOSENED

BELLEVILLE SPRINGS
FINGER TIGHT, THEN

TIGHTEN 1/2 TURN

for spring-to-close). Inspect the diaphragm for any
wear or damage. Replace with a new one if
necessary.

If you wish to inspect/replace the bonnet to actuator
casing O-ring (key 16), mark the orientation of the
actuator pressure connection to the bonnet for later
reference (see figure 5). Unscrew the hex nut (key
18) from the bonnet. Remove the bottom casing (key
20).

8.  Unscrew the flow adjuster socket head cap
screws (key 29), and remove the flow adjuster
halves.

9.  Unscrew the packing retainer (key 7) from the
bonnet (key 2). After the packing retainer has been
unscrewed from the bonnet, pull the valve stem and
plug out of the bonnet.

10.  Remove the three Belleville springs (key 9),
packing spacer (key 10), packing (key 11), and two
anti-extrusion rings (key 12) from the bonnet. See
figure 2.

11.  Clean and inspect the packing box wall to
ensure that the packing surfaces are not damaged. If
the surface condition is damaged, and cannot be
improved by light sanding, replace the bonnet by
contacting your Fisher sales office.

12.  Inspect the valve stem for scratches or wear,
and valve plug for wear or damage. Replace if
necessary.

13.  If the valve plug requires replacement, use an
appropriate tool on the machined flats located on the
valve stem above the flow adjuster and unscrew the

valve plug from the valve stem. Replace it with a
new valve plug. Screw the valve plug into the valve
stem, being careful not to damage the plug seat or
plug contour. Tighten to 18 N�m (13 lbf�ft).

14.  Inspect the valve stem bushing (key 8) located
in the upper end of the bonnet. If damaged, remove
and replace it with new bushing (key 8). Replace the
valve stem bushing by inserting the bushing, flange
end first, into the bore located at the top of the
bonnet flow adjuster window. Insert until the flange
snaps into the groove provided for it.

15.  Remove the O-ring (key 17) from the upper end
of the bonnet. Replace it with a new one, and
lubricate it with Dow Corning 111 compound or
equivalent.

16.  Install new packing according to the packing
arrangement shown in figure 2. Slide the valve stem
through the packing retainer. Place the Belleville
springs over the valve stem, positioned as shown in
figure 2. Carefully slide the stem through the packing
to a point where the serration extends completely
into the flow adjuster window of the bonnet (see
figure 5).

17.  Apply a light film of Dow Corning 111 lubricant
or equivalent (key 33) to the threads of the packing
retainer (key 7).

18.  Install the packing retainer into the bonnet and
tighten until the Belleville springs (key 9) are
reasonably tight to seat the packing. See figure 3.

19.  Completely loosen the packing retainer to
relieve all Belleville spring compression. See 
figure 3.
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Figure 4. Flow Rate Adjustments
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20.  Retighten the packing retainer with your fingers
until the packing retainer contacts the Belleville
springs. See figure 3.
21.  Tighten the packing retainer 1/2 turn clockwise.
See figure 3.
22.  If the bottom casing (key 20) has been removed,
place O-ring (key 16) into the groove provided in the
top of the bonnet. Place the bottom casing on the
bonnet, oriented in the same position as marked in
step 7 on page 7. Screw the hex nut (key 18) onto
the bonnet, and tighten to 203 N�m (150 lbf�ft).
23.  For spring-to-close actuator action only,
assemble the actuator by first placing the washer
(key 24) over the valve stem. Then place the
diaphragm (key 19) over the valve stem, and
position it so the holes in the diaphragm match the
holes in the casing. Place the diaphragm plate (key
25) over the valve stem. Install the washer (key 24),
diaphragm hex nut (key 26). Tighten the diaphragm
hex nut to 11 N�m (95 lbf�in), while holding the stem
by the flats. Install the springs (key 27) and attach
the upper casing (key 21) by first installing the two
long cap screws (key 30) opposite one another.
24.  Begin tightening the two long screws evenly
until the remaining six shorter cap screws (key 22)

can be installed with their hex nuts. Continue
tightening the actuator casing cap screws evenly
using a cross-tightening procedure. Torque to 14
N�m (10 lbf�ft).

25.  Lubricate a new O-ring (key 13) with Dow
Corning 111 compound or equivalent and place it
into the valve body as shown in figure 6 or 7. Ensure
that no foreign material blocks the safety vent hole.
Screw the bonnet into the valve body, and torque to
a range of 542 to 678 N�m (400 to 500 lbf�ft).

26.  For spring-to-close actuator action only,
attach the pressure line to the actuator, and supply
pressure to the actuator. Move the flow adjuster to
approximately midpoint on the valve stem serration.
Release the pressure to the actuator. This allows the
plug to find its seated position.

27.  Set the flow adjuster to the desired travel
position (see figure 4), and tighten the flow adjuster
socket head cap screws to 3 N�m (26 lbf�in).
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Figure 5. Type D2 FloPro Interior Detail
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Figure 6. Type D2 FloPro Assembly—Spring-to-Close
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Figure 7. Type D2 FloPro Assembly—Spring-to-Open
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Parts Ordering
Components that are not manufactured by Fisher
should not, under any circumstances, be used in any
Fisher valve. The use of parts not manufactured by
Fisher may adversely affect the performance of the
valve as well as worker and workplace safety.

Note

Fisher does not assume responsibility
for the selection, use, or maintenance
of any product. Responsibility for
proper selection, use, and
maintenance of any Fisher product
remains solely with the purchaser and
end-user.

Parts Kits
Description  Part Number

* Valve Trim Kit
Includes key numbers 3, 5, 6, and 13 19B8485X012

* Valve Packing Kit
Includes key numbers 8, 11,
12 (2 req’d), 13, 16, and 17 19B8486X012

* Spring-to-Open Spring Kit
Includes key number 27 (3 springs) 10C1998X012

Parts List
Note

Part numbers are shown for recommended spares
only. For part numbers not shown, contact your
Fisher sales office.

Key Description Part Number

 1 Valve Body
 2 Bonnet
 3 Valve Plug
 4* Valve Stem 39B5914X012
 5 Seat Ring
 6* Seat Ring Gasket 19B5887X012
 7 Packing Retainer
 8 Valve Stem Bushing
 9 Belleville Springs (3 req’d)
10 Packing Spacer
11 ENVIRO-SEAL D2 Packing Set
12 Anti-Extrusion Ring (2 req’d)
13 Valve Body O-ring
14 Flow Adjuster Half
15 Flow Adjuster Half
16 Casing O-ring
17 Valve Stem O-ring
18 Hex Nut
19* Diaphragm 39B3849X012
20 Bottom Casing
21 Upper Casing
22 Short Actuator Casing Cap Screws (6 req’d)
23 Nut
24 Washer (2 req’d for spring-to-open, 1 req’d for spring-to-close)
25 Diaphragm Plate
26 Diaphragm Hex Nut
27 Springs

Spring-to-Close (6 springs)
Spring-to-Open (Spring Kit, 3 springs included)

28 Vent Plug
29 Flow Adjuster Socket Head Cap Screws (2 req’d)
30 Long Actuator Casing Cap Screws (2 req’d)
31 Nameplate
32 Caution Label
33 Lubricant, Dow Corning 111 Compound or equivalent
36 Washer (spring-to-close)

*Recommended spare parts

Fisher 
Marshalltown, Iowa 50158 USA
Cernay 68700 France  
Sao Paulo 05424 Brazil
Singapore 128461

The contents of this publication are presented for informational purposes only, and while every effort has been made to ensure their accuracy,
they are not to be construed as warranties or guarantees, express or implied, regarding the products or services described herein or their use
or applicability. We reserve the right to modify or improve the designs or specifications of such products at any time without notice.

Fisher does not assume responsibility for the selection, use or maintenance of any product. Responsibility for proper selection, use and 
maintenance of any Fisher product remains solely with the purchaser and end-user.

�Fisher Controls International LLC 2001, 2003; All Rights Reserved   Printed in USA

ENVIRO-SEAL, FloPro, and Fisher are marks owned by Fisher Controls International LLC, a business of Emerson Process Management.
The Emerson logo is a trademark and service mark of Emerson Electric Co. All other marks are the property of their respective owners.
This product may be covered by one or more of the following patents: 5,129,625; 5,131,666; 5,056,757; 5,230,498; and 5,299,812 or under
pending patents

Emerson Process Management

www.Fisher.com
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Dyna-flo 4000 Controllers Mounted on a Dyna-Flo Control Valve Assembly
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Rotate proportional band knob and set at zero

(closed position).
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Calibration Procedure  Initial Set-up

6.

4

5.

5
5

.

.

.

.

.

.

.

. (Maximum value is bourdon tube upper  limit.)

B)
Rotate proportional band knob and set at 10 (open position).

C)
Rotate proportional band knob and set at 1.5 (15% propor-
tional band).

The output pressure gauge should indicate 8-10 psi pressure.
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Regular Maintenance

.

.

.

.

.

used, one for output, and
one for supply pressure.

.
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, and set aside.

77

.

.

Complete Steps 1 through 4 of relay replacement.
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2,

bellows
in appropriate range and material. Quantity 2 are required.
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4

4

4

4

35

4

2

(key 11, figure 5) that connects the

link (key 12) to the beam (key 1).

Note: Use Proper Thread Sealant on all tubing
connections.

.

.

.

.
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Start-Up & Tuning Guidelines

4000

1)
Check that controller is calibrated.

2)
Check that supply regulator set point matches the
controller output range.

3)
Set the pressure setting knob at the required pres-
sure.

4)
Based on your process (fast, or slow) set the propor-
tional band:

a)  for a fast (liquid) system, use a setting of 10
(100 percent)

b)  for slow (gas) system uses a calculated pro-
portional band setting, from the expression:

20 X Allowable Error
         Output Pressure Range
(X 10 for percent value)

Example:
- 3 psig Allowable Error
- 30 psig output Range
20 X 3 / 30 = setting of 2 (20% PB)

5)
Check the proportional action by either making a
small set point change, or bumping the flapper
lightly, and watching for the output to cycle.  Lower
the proportional band setting if the system does not
cycle, and check again.  Repeat this process until the
controller output does cycle, and then double
proportional band setting for a reasonable starting
point.

6)
Minimize proportional band effect on set point by
turning the nozzle (Key 50) until the process pressure
matches the controller pressure setting.

7)
Check the proportional band setting for stable
operation by making a change in the process and
watching for cycling.

4010

1)
Check that controller is calibrated.
2)
Check that supply regulator set point matches the
controller output range.

3)
Set the pressure setting knob at the required pressure.

4)
Based on your process (fast, or slow) set the reset:

a)  for a fast (liquid) system use 0.05 minutes per
repeat

b)  for a slow system (gas) use 0.5 minutes per
repeat

5)
Based on your process (fast, or slow) set the propor-
tional band:

a)  for a fast (liquid) system, use a setting of 10
(100 percent)

b)  for slow (gas) system uses a calculated
proportional band setting, from the expression:

20 X Allowable Error
         Output Pressure Range
(X 10 for percent value)

Example:
- 3 psig Allowable Error
- 30 psig output Range
20 X 3 / 30 = setting of 2 (20% PB)

6)
Check the proportional action by either making a small
set point change, or bumping the flapper lightly, and
watching for the output to cycle.  Lower the propor-
tional band setting if the system does not cycle, and
check again.  Repeat this process until the controller
output does cycle, and then double proportional band
setting for a reasonable starting point.

7)
Check the reset action by either making a small set point
change, or bumping the flapper lightly, and watching
for the output to cycle.  Increase the reset setting if the
system does not cycle, and check again.  Repeat this
process until the controller output does cycle, and then
triple that reset setting for a reasonable starting point.

8)
Check the reset setting for stable operation by making
a change in the process and watching for cycling.
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Type 4660 High-Low Pressure Pilot
The Type 4660 pneumatic high-low pressure pilot
(figure 1) activates safety shutdown systems for
flowlines, production vessels, and compressors. This
pilot is available with either single or dual set point
capability, using patented switch points, to maintain
full output pressure when the process pressure is
within the set point range. If the process pressure is
outside this range, the pilot switches from full output
pressure to zero output pressure.

The primary switching mechanism in this pilot is a
block-and-bleed relay assembly. This construction
can be used in both block-and-bleed and bleed-only
systems.

Features
� Superior Performance—Repeatability meets

the U.S. Minerals Management Service test
tolerances referenced in Outer Continental Shelf
(OCS) Order No. 5 and defined in the American
Petroleum Institute (API) RP14C standard.

� Easy Maintenance—Simple modular
construction plus a line of prepackaged parts kits
makes pilot maintenance fast and easy.

� Reliable Operation—The pilot uses a
field-proven Bourdon tube process pressure sensing
element that reduces maintenance by eliminating the
need for wetted dynamic O-rings.

� Environmental Packaging—Construction
materials have been selected to protect the pilot
from corrosive environments such as the salt spray
atmosphere of offshore platforms.

� Vibration Resistance—The rugged Bourdon
tube sensing element and shock-absorbing switch
points dampen the effects of vibration while
maintaining performance.

W4035 / IL

FRONT VIEW

LEFT SIDE WITH

CASE COVER OFF

W4034-/ IL

Figure 1. Type 4660 High-Low Pressure Pilot with Block and
Bleed Relay

� Set Point Accuracy—Standard high-resolution
set point adjustments are easy to set,
non-interactive, and can be locked in place to
maintain the desired set point. The optional set point
indication assemblies on the front panel are easy to
read and let you simply dial in the desired set point.

Product Bulletin
34.5:4660
April 2003 4660 Pressure Pilot
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Table 1. Additional Specifications, Bar

BOURDON TUBE
RATING(1) SET RANGE(1)

SET POINT ∆PMIN (MINIMUM
ALLOWABLE DIFFERENCE

 BETWEEN HIGH AND LOW SETTINGS) TRIP-TO-RESET ZONE
RATING(1) SET RANGE

Single High-Low Unit High-Only/
Low-Only Pair

TRIP TO RESET ZONE

7
17
35
70

0.3 to 6.6
0.6 to 16.6
1.1 to 33.4
2.1 to 67.9

0.7
1.7
3.5
6.9

0.2
0.5
1.0
2.1

≤0.1
0.3
0.5
1.0

100
170
350
500
700(2)

3.2 to 100.2
5.2 to 167.2

10.4 to 334.4
15.6 to 501.5
20.7 to 668.8

10.3
17.2
51.7
70.7
103.4

3.1
5.2

10.3
15.5
20.7

1.6
2.6
5.2
7.8

10.3
1. Rating indicated on Bourdon tube and set range on front panel are in kPa (1 bar = 100 kPa).
2. Available in N05500 (K-Monel) only, for NACE.

Table 2. Additional Specifications, Psig

BOURDON TUBE
RATING

SET RANGE

SET POINT ∆PMIN (MINIMUM
 ALLOWABLE DIFFERENCE

BETWEEN HIGH AND LOW SETTINGS) TRIP-TO-RESET ZONE
RATING

SET RANGE
Single

High-Low Unit
High-Only/

Low-Only Pair

TRIP TO RESET ZONE

100
250
500
1000

3 to 97
8 to 242
5 to 485

30 to 970

10
25
50

100

3.0
7.5
15
30

≤1.5
3.8
7.5
15

1500
2500
5000
7500
10,000(1)

45 to 1455
75 to 2425

150 to 4850
225 to 7275
300 to 9700

150
250
750

1025
1500

45
75
150
225
300

23
38
75
113
150

1. Available in N05500 (K-Monel) only, for NACE

� Cost-Effective Design—One pilot provides
either a high-low function or a single switch point,
whichever the application requires.

� Installation Versatility—Panel, rack,
pipestand, or actuator mounting is available to meet
field requirements.

� Operational Indications—A supply pressure
test function is provided. The optional output
indicator lets you check at a glance whether the pilot
output pressure is at full output or zero output
pressure.

� NACE Conformance—A K-Monel Bourdon
tube is available for those applications where the
pilot must meet the requirements of NACE Standard
MR0175.
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Specifications
Available Configurations

� High-low, � low-only, or � high-only set point
capability

Input Signal(1)

Type: Process pressure sensed with a Bourdon
tube
Bourdon Tube Ratings: See table 1 or 2
Overpressure Protection: Maximum allowable
emergency process pressures and maximum
allowable process pressures to ensure set point
readjustability are shown in table 3

Output Signal(1)

� Zero pressure or � full supply pressure
(automatically resets)

Supply Pressure(1),(3)

Normal Operating Pressure: 1.4 to 4.4 bar (20
to 65 psig)
Medium: Air or natural gas
Quality: Should be dry with solid particles
removed

Steady-State Air Consumption(2)

Output Signal at 0 psig: ≤0.134 normal m3/hr
(≤5 Scfh)
Output Signal at Full Supply Pressure:
≤0.00134 normal m3/hr (≤0.05 Scfh)

Set Point Adjustments

Continuously adjustable between 3 and 97% of
Bourdon tube rating; see table 1 or 2 for ranges

Performance in Percentage of Bourdon Tube
Rating

Repeatability(1): ≤0.25%
Set Point ∆Pmin .
(See table 1 or 2)
Single High-Low Unit: 10% for up to 170 bar
(2500 psig) Bourdon tubes; 15% for 350, 500, and
700 (NACE) bar (5000, 7500, and 10,000 (NACE)
psig) Bourdon tubes

Low-Only and High-Only Pair: 3%
Trip-to-Reset Zone: ≤1.5% (see table 1 or 2)

Exhaust Capacity

Cg ≥15

Construction Materials

Case and Cover: Polyester
Front Cover: Tinted Lexan with scratch-resistant
coating
Base: Hard-anodized nickel-sealed aluminum
alloy
Bourdon Tube: � 316 stainless steel, or
� N05500 (K-Monel)
Relay Body, Relay Flange, Nozzle/Flapper
Assembly Orifice Block, and Switch Point.
Housings: Glass-filled Ryton
Relay Diaphragm: � Nitrile/Polyester or
� Fluorosilicone/Polyester (low temperature
version), or � Fluoroelastomer/Polyester
Relay Disks: � Nitrile, � Fluorosilicone (low
temperature version), or
� Fluoroelastomer/Polyester
Process Pressure Block, Tubing, Front Plate,
Flapper, Linkages, and Other Major Metal
Parts: Stainless steel
Gaskets: Neoprene and nitrile
O-Rings.
Relay: � Nitrile or � Fluoroelastomer
Switchpoint Assembly: Nitrile impregnated with
molybdenum disulphide
Base/Case: Nitrile

Operating Conditions(1),(3)

Condition Normal Operating
Limits

Nominal
Reference

Nitrile Elastomers:
-40 to 60�C
(-40 to 140�F)

Ambient
temperature

Fluoroelastomer Elastomers:
-7  to 71�C
(-20 to 160�F

21�C (70�F)

Fluorosilicone Elastomers:
(Low Temperature Version)
-75 �F (-59�C)

Process
temperature

-29 to 93�C
(-20 to 200�F)

21�C (70�F)

(continued)
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Specifications (continued)
Operating Influences(1) on Switch Point
Sensitivity

Supply Pressure: ≤0.05% of Bourdon tube rating
for a 10% change in supply pressure
Ambient Temperature: � ≤1.5% (standard
construction) or � ≤2.5% (low temperature
version) of Bourdon tube rating throughout normal
operating limits with nominal reference
Time: ≤1% of Bourdon tube rating over 30 days
at ambient temperature nominal reference
Process Pressure: Range shift or set point drift
can occur if process pressure exceeds the
Bourdon tube rating

Pressure Connections

1/4 inch NPT female

Mounting

� Panel, � rack, � pipestand, or � actuator

Approximate Weight

2.3 kg (5 pounds)

Options

� Visual output indication, � fluoroelastomers in
relay, � low-temperature version to -59�C-
(75�F) � 316 stainless steel panel mounting
flange, � set point indication, � tamper-resistant
front cover, or � 1/2 inch NPT male pressure
connections

1. This term is defined in ISA Standard S51.1.
2. Normal m3/h--Normal cubic meters per hour at 0�C and 1.01325 bar, absolute. Scfh--Standard cubic feet per hour at 60�F and 14.7 psia.
3. The pressure/temperature limits in this bulletin and any applicable standard or code limitation for valve should not be exceeded.

Table 3. Maximum Allowable Process Pressure(1)

BOURDON TUBE RATING MAXIMUM ALLOWABLE EMERGENCY PROCESS PRESSURE

Bar(2) Psig
Stainless Steel Bourdon Tubes N05500 (K-Monel) Bourdon Tubes

(NACE)Bar( ) Psig
Bar(2) Psig Bar(2) Psig

6.9
17.2
34.5
69.0

100
250
500

1000

13.8
34.2
69.0

138.0

200
500

1000
2000

13.8
34.2
69.0

138.0

200
500

1000
2000

103.4
172.4
344.8
517.2
689.5

1500
2500
5000
7500

10,000

206.8
344.8
517.2
646.3

N/A

3000
5000
7500
9375

N/A

206.8
258.6
430.9
568.8
758.5

3000
3750
6250
8250

11,000

Maximum Allowable Process Pressure to Ensure Set Point Readjustability(3)

6.9
17.2
34.5
69.0

100
250
500

1000

13.8
34.8
51.7

103.5

200
500
750

1500

13.8
22.3
53.4
89.7

200
325
775

1300

103.4
172.4
344.8
517.2
689.5

1500
2500
5000
7500

10,000

155.1
172.4
517.2
646.3

N/A

2250
2500
7500
9375

N/A

124.0
227.5
344.8
517.2
689.5

1800
3300
5000
7500

10,000
1. Normal operating process pressures should not exceed the Bourdon tube rating.
2. Ratings indicated on Bourdon tube are in psig and kPa (1 bar = 100 kPa).
3. Values listed for the N05500 Bourdon tubes are for a 2% deviation from set point due to overpressure.
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LOW
SETPOINT
PIVOT

HIGH
SET POINT
PIVOT

FLAPPER

NOZZLE
BEAM

BOURDON TUBE

PROCESS PRESSURE

LOW SETPOINT
ADJUSTMENT

HIGH SETPOINT
ADJUSTMENT

BLOCK AND BLEED
RELAY ASSEMBLY

SUPPLY PRESSURE

OUTPUT PRESSURE

SPRING

38A3803-A
A2898-2 / IL

Figure 2. Principle of Operation Schematic

Principle of Operation

Refer to figure 2.

Process pressure is connected to the Bourdon tube
sensing element. While the process pressure
remains in the adjusted set ranges (between the low
set point and the high set point), the flapper does not
contact either set point pivot. This keeps the nozzle
capped and maintains full output pressure.

As the process pressure decreases below the low
set point value, the radius of arc of the Bourdon tube
contracts. This causes the flapper to contact the low
set point pivot and uncap the nozzle, which blocks
supply pressure and vents (bleeds) output pressure.
As the process pressure increases above the high
set point value, the radius of arc of the Bourdon tube
extends. This causes the flapper to contact the high
set point pivot, also uncapping the nozzle and
providing block-and-bleed action. When the process
pressure returns to the set range, the nozzle is again
capped, switching the relay back to maintain full
output pressure.

Performance
The performance characteristics shown in figure 3
and table 4 illustrate several important functional
parameters.

SL represents the low set point and SH represents
the high set point. The set range capability is 3 to 97
percent of the Bourdon tube rating. However, with a
single high-low unit or a high-only/low-only pair,
there is a limit on how close to each other the set
points can be adjusted. This limit is defined as set
point ∆PMIN and is shown as SL′ and SH′.

Trip-to-reset is the combined effect of pilot deadband
and hysteresis. After the pilot has tripped, it
automatically resets when the process pressure
returns to the set range. However, full output
pressure is not instantaneous. The difference
between the set point and reset to full output
pressure is the trip-to-reset zone. This parameter is
also a function of the Bourdon tube rating as shown
in figure 3 and table 4.

Repeatability is the switch point deviation around the
set point as a percentage of the Bourdon tube rating.
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TRIP-TO-
RESET ZONE

SET POINT
∆PMI

N100%

OUTPUT
PRESSURE

PROCESS PRESSUREA2897-2

Figure 3. Performance Characteristics (also see table 4).

Applications
Figure 4 shows some of the many ways in which the
Type 4660 high-low pressure pilot may be
connected to accommodate requirements for single
and dual outputs as well as single and dual process
pressure lines. Examples A and D in figure 4 show
how a pair of high-only and low-only pilots are
connected to obtain closer set points as specified by
the set point ∆PMIN values in tables 1 and 2.
Example B or C shows connections for a
two-segment flow line configuration that adheres to
API Specification RP14C. Example E shows a
typical connection to an electrical pressure switch.

Table 4. Performance Characteristics

CONSTRUCTION

PERCENT OF BOURDON
TUBE RATING

CONSTRUCTION SET POINT
∆PMIN

TRIP-TO-RESET
ZONE

REPEATABILITY

Single 
High-Low Unit

10(1) 1.5 0.25

High-Only/Low
-Only Pair

3

1. 5000 and 7500 Psig Bourdon tubes are 15 percent of Bourdon tube rating.

Installation

Normal installation is with the pilot mounted vertically
and the connections for process pressure, supply
pressure, and output pressure facing down. The
supply medium should be regulated dry air or natural
gas with solid particles removed.

Figures 5 and 6 illustrate the mounting dimensions
and the location of the pressure connections.
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PROCESS

OUTPUT

SUPPLY

PROCESS NO. 1

OUTPUT

SUPPLY
PROCESS 
NO. 2

SUPPLY

SUPPLY
PROCESS NO. 1 PROCESS 

NO. 2

OUTPUT TO SUPPLY PROCESS

SUPPLY

PROCESSOUTPUT

ELECTRICAL
PRESSURE
SWITCH

A. HIGH−ONLY AND LOW−ONLY PILOTS

SENSING A SINGLE PROCESS POINT

AND HAVING A SINGLE OUTPUT

B. LOW−ONLY AND HIGH/LOW PILOTS

WITH DUAL OUTPUTS AND DIFFERENT

PROCESS PRESSURES

C. LOW−ONLY AND HIGH/LOW PILOTS

WITH SINGLE OUTPUT AND

DIFFERENT PROCESS PRESSURES

D. LOW−ONLY AND HIGH−ONLY PILOTS

WITH DUAL OUTPUTS AND

COMMON PROCESS PRESSURE

E. HIGH/LOW PILOT INTERFACED

WITH A PRESSURE SWITCH

C0584-1 / IL

39A1578-A

38A6087-B
38A6086-B

38A6084-B38A6085-B

OUTPUT OUTPUT

OUTPUT

OUTPUT
OUTPUT

Figure 4. Typical Connection Schematics
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39A1578-A
18A3804-G
B1589-3 / IL

NOTE:
ALL CONNECTIONS ARE 1/4 NPT

FIELD MOUNTING

PANEL MOUNTING
RIGHT SIDE VIEW

REAR REMOVAL
FRONT REMOVAL

mm
(INCH)

18A3804-F
A3299-1 / IL

Figure 5. Panel Mounting Dimensions
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OPTIONAL

SUPPLY
CONNECTION

OUTPUT
CONNECTION

PROCESS
CONNECTION

BOTTOM VIEW

  mm
(INCH)

HORIZONTAL

PIPESTAND MOUNTING

VERTICAL PIPESTAND

MOUNTING

10B2287-B
B1965 / IL

Figure 6. Pipestand Mounting Dimensions
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Ordering Information

Note: Fisher does not assume responsibility for
the selection, use, or maintenance of any
product. Responsibility for the proper selection,
use, and maintenance of any Fisher product
remains solely with the purchaser and end-user.

When ordering, specify:

Application

� Bourdon tube rating and material

� Composition, pressure, and temperature of the
process fluid

� Ambient temperature range

� Description of application

Construction

Refer to the Specifications table. Review the
information under each specification and in the
referenced tables; specify the desired selection
whenever there is a choice to be made.

Fisher 
Marshalltown, Iowa 50158 USA
Cernay 68700 France  
Sao Paulo 05424 Brazil
Singapore 128461

The contents of this publication are presented for informational purposes only, and while every effort has been made to ensure their accuracy,
they are not to be construed as warranties or guarantees, express or implied, regarding the products or services described herein or their use
or applicability. We reserve the right to modify or improve the designs or specifications of such products at any time without notice.

Fisher does not assume responsibility for the selection, use or maintenance of any product. Responsibility for proper selection, use and 
maintenance of any Fisher product remains solely with the purchaser and end-user.

�Fisher Controls International LLC 1982, 2003; All Rights Reserved    Printed in USA

Fisher is a mark owned by Fisher Controls International LLC, a business of Emerson Process Management. The Emerson logo is a 
trademark and service mark of Emerson Electric Co. All other marks are the property of their respective owners. This product may be 
covered under patent 4,485,727 or pending patents.

Emerson Process Management

www.Fisher.com























































WX 6 x 6 1,000 Btu/hr 0.293 kW WX 18 x 24 12.000 Btu/hr 3.514 kW
WX 6 x 12 2,000 Btu/hr 0.586 kW WX 18 x 30 15,000 Btu/hr 4.393 kW 
WX 6 x 24 4,000 Btu/hr 1.171 kW WX 18 x 36 18,000 Btu/hr 5.272 kW
WX 6 x 60 10,000 Btu/hr 2.929 kW WX 18 x 48 24,000 Btu/hr 7.029 kW
WX 8 x 8 1,778 Btu/hr 0.521 kW WX 18 x 60 30,000 Btu/hr 8.786 kW
WX 10 x 12 3,333 Btu/hr 0.976 kW WX 18 x 72 36,000 Btu/hr 10.543 kW
WX 12 x 12 4,000 Btu/hr 1.171 kW WX 24 x 24 16,000 Btu/hr 4.686 kW
WX 12 x 24 8,000 Btu/hr 2.343 kW WX 24 x 30 20,000 Btu/hr 5.857 kW
WX 12 x 36 12,000 Btu/hr 3.514 kW WX 24 x 36 24,000 Btu/hr 7.029 kW
WX 12 x 48 16,000 Btu/hr 4.686 kW WX 24 x 48 32,000 Btu/hr 9.372 kW
WX 12 x 60 20,000 Btu/hr 5.857 kW WX 24 x 60 40,000 Btu/hr 11.715 kW
WX 12 x 72 24,000 Btu/hr 7.029 kW WX 24 x 72 48,000 Btu/hr 14.058 kW

INSTALLATION & OPERATION INSTRUCTIONS

STANDARD HEATER APPLICATIONS

Model WX Series Heaters are certified for use in Class I, Division 1 and 2, Group D hazardous locations by both
FM and CSA/CGA

The WX Series Cata-Dyne™ features an improved efficiency catalyst pad that requires 1/3 less fuel to generate
the same heat value as our BX Series Cata-Dyne™ heater.

The Cata-Dyne™ heater can be used in all indus-
trial indoor locations where a source of infrared
radiant heat is required, providing adequate venti-
lation is available.

CERTIFICATION
Model WX (Series X) Cata-Dyne™ Explosion-
proof, flameless infrared catalytic gas heaters are
certified by the Canadian Standards Association
(CSA) for use in Class I, Divisions 1 and 2, Group D
hazardous (classified) locations and Factory
Mutual Global (FM), for use in Class I, Division 1,
Group D hazardous (classified) locations, tempera-
ture code T2C at an ambient temperature of 40ºC
(104ºF). 

The Model BX (Series G) Cata-Dyne™ heater is
certified by CSA and FM for use in general indus-
trial non-hazardous locations. The MKII model
(Series X) Explosion-proof, flameless infrared cat-
alytic gas heater is certified by CSA for use in
Class I, Divisions 1 and 2, Group D hazardous
(classified) locations. Models listed are certified for
industrial use only, for either natural gas or
propane gas. CSA approved models are equipped
for high altitudes: 0 - 4,500 ft. (0-1,370 m) above
sea level.

INSTALLATION
To ensure maximum efficiency of your 
Cata-Dyne™ heater, it should be installed with the
heating surface positioned plus or minus 45° from
the vertical plane at a height of no more than 8
ft.(2.44 m). All heaters must be installed in accor-
dance with the latest revisions of the Canadian
Electrical Code, CAN/CGA-B149.1, the Natural Gas
Installation Code and/or CAN/CGA-B149.2, the

CATA-DYNE ™ HEATER

Head Office & Factory:
5918 Roper Road, Edmonton, Alberta, Canada  T6B 3E1

Telephone: (780) 466-3178  Fax: (780) 468-5904  
Toll Free: 1-800-661-8529

E-mail: info@ccithermal.com             www.ccithermal.com

WX Model (Series X)
Approved for use in Class I, Division 1 and 2, Group D hazardous (classified) locations by both FM and CSA

Model
Number

Model
Number

Specifications (Btu/hr Input Ratings)
For Both Natural and Propane Gas

Max. Btu/hr Max. Btu/hrMax. kW Max. kW

Specifications (Btu/hr Input Ratings)
For Both Natural and Propane Gas

Cata-Dyne™ Heater - Models Available

BX 6 x 6 1,500 Btu/hr 0.4 kW BX 18 x 24 18,000 Btu/hr 5.3 kW
BX 6 x 12 3,000 Btu/hr 0.9 kW BX 18 x 30 22,500 Btu/hr 6.6 kW
BX 6 x 24 6,000 Btu/hr 1.8 kW BX 18 x 36 27,000 Btu/hr 7.9 kW
BX 8 x 8 3,500 Btu/hr 1.0 kW BX 18 x 48 36,000 Btu/hr 10.5 kW
BX 10 x 12 5,000 Btu/hr 1.5 kW BX 18 x 60 45,000 Btu/hr 13.2kW
BX 12 x 12 6,000 Btu/hr 1.8 kW BX 18 x 72 54,000 Btu/hr 15.8 kW
BX 12 x 24 12,000 Btu/hr 3.5 kW BX 24 x 24 24,000 Btu/hr 7.0 kW
BX 12 x 36 18,000 Btu/hr 5.3 kW BX 24 x 30 30,000 Btu/hr 8.8 kW
BX 12 x 48 24,000 Btu/hr 7.0 kW BX 24 x 36 36,000 Btu/hr 10.5 kW
BX 12 x 60 30,000 Btu/hr 8.8 kW BX 24 x 48 48,000 Btu/hr 14.1 kW
BX 12 x 72 36,000 Btu/hr 10.5 kW BX 24 x 60 60,000 Btu/hr 17.5 kW

BX 24 x 72 72,000 Btu/hr 21.0 kW

BX Model (Series G)
Approved for use in general industrial non-hazardous locations by both FM and CSA

Model
Number

Model
Number

Specifications (Btu/hr Input Ratings)
For Both Natural and Propane Gas

Max. Btu/hr Max. Btu/hrMax. kW Max. kW

Specifications (Btu/hr Input Ratings)
For Both Natural and Propane Gas

MKII 12 x 12 4,000 Btu/hr 1.171 kW
MKII 12 x 24 8,000 Btu/hr 2.343 kW
MKII 24 x 24 16,000 Btu/hr 4.686 kW

MKII Model (Series X)
Approved for use in Class I, Division 1 and 2, Group D hazardous (classified) locations by CSA

Specifications (Btu/hr Input Ratings)
For Both Natural and Propane Gas

Max. kWMax. Btu/hr

Model
Number

WARNING: Improper installation, adjustment,
alteration, service or maintenance can cause property
damage, injury or death.  Read the installation,
operating and maintenance instructions thoroughly
before installing or servicing this equipment.

Date of issue: February 2003



Piping
1. A main shut-off valve must be installed upstream of all

auxiliary heater controls.

2. The 100% safety shut-off valve and appliance regulator
(natural gas heaters only) must be installed in the
upright position.

3. The thermostatic tempera-
ture controller should be
installed with the dial shaft
in the horizontal position.

4. The maximum inlet pres-
sure to the 100% safety
shut-off valve, thermostat-
ic temperature controller
and appliance regulator is
1/2 psi (3.4 kPa). If the
inlet pressure is higher
than this, a low-pressure
service regulator must be
installed upstream of these
components.

Cata-DyneTM HEATER

JUNCTION BOX

TEMPERATURE SENSING BULB

THERMOCOUPLE ASSEMBLY

SHUT-OFF VALVE

SAFETY SHUT-OFF VALVE

THERMOSTATIC
TEMPERATURE CONTROLLER

APPLIANCE REGULATOR
(NATURAL GAS ONLY)

SHUT-OFF VALVE

TEE TO OTHER HEATHERS

SERVICE REGULATOR

INLINE FILTER

Propane Installation Code and/or any local codes and reg-
ulations. Before installing the heater, all information on the
heater nameplate must be carefully reviewed. The name-
plate lists all the fuel and electrical requirements for the
heater.

SPECIFICATIONS
Clearances
Appropriate clearances from the heating surface must be
observed during the installation of the Cata-Dyne™
heaters (See Figure 1). Maintain nameplate clearances
from combustible materials such as wood, cloth, paper, etc.

Fuels
The Cata-Dyne™ flameless gas heater is designed to
operate on clean, dry natural or propane gas as specified
on the heater nameplate. 

Natural Gas – these heaters are designed to use natural
gas (1000 Btu/ft3, 37 MJ/m3) at 7 in. w.c. (1.73 kPa), 4.5
in. w.c. (1.12 kPa ), or 3.5 in. w.c. (0.86 kPa).

Propane – these heaters are designed to use propane gas
(2500 Btu/ft3, 88 MJ/m3) at 11 in. w.c. (2.72 kPa).

HEATER CLEARANCE
Radiant Surface Sides Top Bottom 

Radiant Heaters Over 12,000 Over 48,000 All Heaters Heaters Over 12,000 Over 48,000 Heaters Over 12,000 Over 48,000
Surface Up To Up To Up To Up To Up To Up To Up To Up To Up To Up To
Position 12,000 Btu/hr 48,000 Btu/hr 72,000 Btu/hr 72,000 Btu/hr 12,000 Btu/hr 48,000 Btu/hr 72,000 Btu/hr 12,000 Btu/hr 48,000 Btu/hr 72,000 Btu/hr

Vertical (0°) 28 in. 42 in. 60 in. 12 in. 18 in. 18 in. 42 in. 7 in. 12 in. 18 in.

0-45° up 28 in. 42 in. 60 in. 12 in. 18 in. 32 in. 54 in. 0 in. 12 in. 18 in.

0-45° down 28 in. 42 in. 60 in. 12 in. 18 in. 18 in. 18 in. 22 in. 24 in. 42 in.

A

C

D

B

C

FIGURE 1

Note: Maintain nameplate 
clearances from combustible 
materials such as wood, cloth,
paper, etc.

Diagram illustrates typical Natural Gas installation.

5. The maximum inlet pressure to the low-pressure ser-
vice regulator is 250 psi (1.7 MPa). If the inlet pressure
is higher than this, a high-pressure regulator must be
installed upstream.

6. All components should be installed as indicated in
Figure 2 (WX and BX models only) or Figure 3 (MKII
model only).

FIGURE 2



Electrical
1. All wiring is to be installed in accordance with the latest

revisions of the Canadian Electrical Code (CEC) and/or
any applicable local codes.

2. It is desirable to install an indicating light on all starting
systems. This will reduce the possibility of the power
being left on once the heater is started, which can
severely reduce the lifespan of the heater.

3. Ground connections for 120 V and above heaters are
required as indicated in Figures 4 and 5.

4. The number of terminals in the junction box can be two
or four depending on the number of elements used in
the fabrication of the heater.  All MKII models incorpo-
rate a single element and therefore have only two termi-
nals. The connection procedure for the different combi-
nations is as described in Figures 4 and 5: 

Ventilation
The catalytic reaction in Cata-Dyne™ heaters occurs when
natural gas or propane reacts with oxygen to produce
water vapor, carbon dioxide and infrared energy. Ventilation
must be provided to allow an adequate supply of oxygen
for the reaction.

For every 1.0 ft2 (0.093 m2) of heater surface, 40 ft3/hr
(1.13 m3/hr) of air supply is required. For example, a 
WX 24 x 24 heater (16,000 Btu/hr / 4.686 kW ) would
require 160 ft3/hr (4.53 m3) of air to ensure proper opera-
tion of the Cata-Dyne™ heater.

To reduce the carbon dioxide and water vapor concen-
trations in the building, a vent hood assembly can be
installed to provide positive ventilation from the heater (See
Figure 6).

Vent hood

Heater

Dependant
upon application

15 in. approx.

11.5 in.

Wall
mounting
bracket

Wall

3 in. Flashing

3 in. Snow cap

3 in. Elbow

3 in. Pipe

Cata-DyneTM HEATER

JUNCTION BOX

TEMPERATURE SENSING BULB

THERMOCOUPLE
ASSEMBLY

SHUT-OFF VALVE

SAFETY SHUT-OFF VALVE

THERMOSTATIC
TEMPERATURE CONTROLLER

APPLIANCE REGULATOR
(NATURAL GAS ONLY)

SHUT-OFF VALVE

TEE TO OTHER HEATHERS

SERVICE REGULATOR

INLINE FILTER

FIGURE 4

FIGURE 5

FIGURE 6

FIGURE 3

Diagram illustrates typical Natural Gas installation.



OPERATION
All Cata-Dyne™ heaters are supplied with a Safety Shut-
Off Valve (SSOV)/Thermocouple assembly to ensure the
safe operation of the heater. Under no circumstances
should the reset button be held or locked into the
depressed position by use of a mechanical restraint.  A
tamper resistant model SSO V is available if desired.

Start-up
1. Ensure the heater has been installed according to all

instructions and relevant codes.

2. Turn on the main gas supply to the system.

3. If the heater is equipped with a thermostatic tempera-
ture controller, rotate the dial completely clockwise to
the fully open position.

4. Turn on the power to the electrical elements.

5. After 15 minutes, depress the reset button on the top of
the 100% safety shut-off valve. The button should
return to the original position and internally open the
valve and allow gas to flow to the heater. If the valve
does not stay open when the reset button is released, it
may be necessary to wait an additional few minutes
and then depress the reset button again. This will allow
the electrical elements additional time to warm up.

6. When the catalytic reaction is well established, turn off
the electrical power to the elements.

7. If the heater is equipped with a thermostatic tempera-
ture controller, it can be set to the desired setting after
the catalytic reaction has been established for at least
one hour.

Shut down
Turn off the gas supply to the heater.

Multi-heater start-up
Cata-Dyne™ heaters can also be purchased/installed in
multi-heater assemblies. If these assemblies are 12 V,
each heater must be started individually. This ensures the
correct voltage and current will be reaching the heater
from the power supply.

Most oil and gas production buildings have an area classi-
fication as follows:

1. Class I, Division 1, within the building.

2. Class I, Division 2, outside the building for a distance of
10 ft.(3.0 m) from the building at all elevations.

3. Class I, Division 2, outside the building for a distance of
25 ft.(4.5 m) from the building at an elevation of 18 in.
(0.45 m) from the ground.

All electrical apparatus and wiring within this area must
conform to the appropriate codes. Connection to the
power supply must be outside of the Class I, Division 2
location.

10 ft.

3.0 m

15 ft.

4.6 m

Vehicle located outside
hazardous area

18 in.
0.46 m

10 ft.

3.0 m

15 ft

4.6 m

Class I
Division 1
Class I
Division 2

Class I   Division 2
18 in. (0.46 m) from ground
Subject to possible
transient vapour

25 ft.
7.6 m

+ _

Seal

CAUTION:
Connect battery

outside 25 ft. (7.6 m)
in non-hazardous area OUTSIDE BUILDING - Class I Division 2

area use appropriate electrical fittings

CATA-DYNE Heater
c/w explosion proof
junction box

Standard
battery cable

Building wall

INSIDE BUILDING -
Class I Division 1 area use
appropriate electrical fittings

12 V HAZARDOUS 
ELECTRICAL INSTALLATIONS



SPOT HEATING
There are several factors to consider when Cata-Dyne™
heaters are utilized for spot heating.

Infrared energy travels in straight lines from the face of
the Cata-Dyne™ heater covering approximately 160º of
arc and is inversely proportional to the square of the dis-
tance. The heater should therefore be mounted as close
as practical (min. of 8 in. (20 cm)) to the object requiring
heat for maximum temperature rise.

Match the shape of the object requiring heat with the
appropriate Cata-Dyne™ heater, e.g. WX/BX 6 x 24 for
long narrow objects or WX/BX 12 x 12 for a square object.

Objects requiring heat should be painted dull, dark colors
for maximum infrared absorption and objects not requiring
heat should be painted light or reflective colors.

Insulate and protect plastic, rubber and similar materials
from direct intense infrared heat.

SPACE HEATING 
A separate heat load calculation should be done for each
building in which a Cata-Dyne™ heater will be installed
for space heating purposes. 

The heat load calculation determines the building heat
losses through the structure and allows for air infiltration
(refer to the sample Heat Load Calculation in the 
Cata-Dyne™ catalogue).

Cata-Dyne™ heaters produce low intensity infrared heat
that is absorbed by objects within the range of the heat
source. The closer the object is to the source of heat, the
more heat the object will absorb. Cata-Dyne™ heaters
should be placed close to the floor level within the building
to heat objects close to the floor. 

Ideally, Cata-Dyne™ heaters should be mounted 
1-3 ft.(0.3-1 m) from the floor and equally spaced around
the building perimeter for space heating applications. 

If low mounting is not practical, then overhead mounting
may be utilized. Overhead mounted heaters should be
sloped face down to a maximum 45º angle to direct the
infrared energy towards the floor. Overhead mounting
should be restricted to heaters of 30,000 Btu/hr (8.8 kW)
capacity and larger.

If the building requires only one heater, place the 
Cata-Dyne™ heater as close as possible to the center of
the longest wall.

For multiple heater installations, space the Cata-Dyne™
heaters as evenly as possible around the perimeter of the
building.

Make sure the piping is large enough to handle the gas
load (refer to the sample Piping Calculation in the 
Cata-Dyne™ catalogue for sizing information).

Make sure the electrical starting system has sufficient
current carrying capacity and conforms to all applicable
electrical codes.

It is advisable to install an indicator light in the electrical
circuit to reduce the possibility of the power being left on
once the heater is started.

PERSONAL SAFETY
The Cata-Dyne™ flameless infrared catalytic gas heater
does not produce harmful carbon monoxide gas when
used with natural gas or propane. Adequate ventilation
must be incorporated in any building design to ensure
oxygen replenishment and removal of any carbon dioxide.
Protective grills should be used on any installation where
personnel may come in contact with the face of the heater.

ORDERING INFORMATION
You can order any of CCI Thermal's products by telephone,
fax, mail or e-mail. To assist us in processing your order
as quickly and efficiently as possible, please provide us
with the following information:

◆ Cata-Dyne™ product name
◆ Cata-Dyne™ model number
◆ Fuel gas - natural gas or propane
◆ Starting voltage - 12, 24, 120, 208, 240, 480, 

or 600 V
◆ Accessories required:

- Protection Grill

- Wall Mount Brackets

- Thermostat

- Regulator

- Start Up Leads (12 V system only)

- Vent Hood

- Other

◆ Company name and contact
◆ Billing address, phone number, fax or e-mail
◆ Shipping address and phone number
◆ Shipping instructions
◆ Special tagging instructions
◆ Date required
◆ Method of payment:

- on account - P.O. number required

- credit card - Visa or Mastercard number

- cash or cheque



TROUBLE SHOOTING
1. Ensure that the fuel matches that listed on the nameplate. 

2. Ensure that the voltage matches that listed on the name-
plate.

3. Check for any physical damage. All signs of physical dam-
age to the catalyst pad such as holes, tears or a general
deterioration of the catalyst bed signal that it is time to
have the heater repaired.

4. Check the gas supply pressure at the heater – 7 in. w.c.
(1.73 kPa), 4.5 in. w.c. (1.12 kPa), or 3.5 in. w.c. (0.86 kPa)
for natural gas and 11 in. w.c. (2.72 kPa) for propane.

5. Check the gas orifice for obstructions or dirt and ensure
the size matches that listed on the nameplate. It may be
necessary to install a filter upstream of the heater or regu-
lator if the gas supply is dirty. If the fuel supply is constant-
ly dirty and/or wet it would be advisable to use bottled
propane fuel.

6. Check the mounting position of the heater. The face of the
heater should be preferably in the vertical position and
should not vary more than 45º from the vertical position for
maximum efficiency.

7. Check for saturation of the catalyst face caused by con-
densation or rain running down the face of the heater. If
the heater has been exposed to water, it is advisable to
place the unit in a warm area for a period of a few hours or
longer if required. Once the moisture is removed, the
heater can be re-installed and re-started.

8. Check the jumper cable size to ensure that the resistance
of the cable is not reducing the current to the heater. This
would not allow sufficient power to the electrical element
to preheat the catalyst to the activity temperature. It is rec-
ommended to run the service vehicle at fast idle while
starting the heater.

9. Cata-Dyne™ heaters are designed to use clean fuel and to
be used in non-contaminated atmospheres. Sulphur com-
pounds in the fuel or atmosphere will poison the catalyst
bed over a period of time and render the heater inopera-
tive. If the heater has been exposed to sulphur compounds,
it should be sent to the factory for service.

10. Avoid spraying the face of the heater with high-pressure
air, steam or water because this can damage the catalyst
bed. If physical damage is visible, return the heater to the
factory for servicing.

11. Ensure that the temperature controller is correct for the
model size, fuel, and pressure specifications for the heater
it is fitted to. If the temperature controller is too low, the
heater will not have sufficient fuel rating to operate and
will stop.

GUARANTEE
CCI Thermal warrants all Cata-Dyne™ flameless infrared
heaters sold to be free from defects in material or work-
manship under normal use and service. The company
agrees to repair or replace any Cata-Dyne™ heater
which, upon its examination, reveals it to have been
defective due to faulty workmanship or material, if
returned to our factory, transportation PREPAID, within one
(1) year from date of purchase. The company does not
assume responsibility for misuse or misapplication of its
heaters.

Warranty is void if Cata-Dyne™ heaters are used with
sour, dirty or wet gas, or where sulphur content is greater
than allowable for utility gas specifications. Warranty is
void if, upon our inspection, the heater has been tampered
with. Neither CCI Thermal nor the selling dealer shall be
held responsible for loss of time, inconvenience, commer-
cial loss or consequential damages relating to the use of
Cata-Dyne™ heaters. 

RETURN GOODS POLICY
Prior written approval must be obtained from CCI Thermal
for the return of any Cata-Dyne™ product(s). A restocking
charge of 15% will apply. All returns must be shipped to
our factory in Edmonton, freight prepaid. Final acceptance
will be contingent on inspection at our factory.

REPAIRS
Cata-Dyne™ heaters may require periodic maintenance
or repair. Our factory is staffed with technicians who are
qualified to perform any required repairs. The procedure to
follow to have a heater repaired is as follows.

Send the heater to our factory in Edmonton. Include the
following information with the heater:

◆ Company name and address
◆ Contact name
◆ Telephone number/fax number/e-mail
◆ P.O. number
◆ Advise if an estimate is required prior to starting 

the repair
◆ Details on the repair or conversion required
◆ Return shipping instructions

NOTE: Under the terms of our certification, all repairs must
be performed at our factory in Edmonton.

Separate Installation and Operation Instructions are available for oven and industrial heating applications.

Printed in Canada
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7400
Section No. 3.3

7400 Snaptrol / LLC, Liquid Level Control, Low Pressure No-Bleed

Application
For use in low-pressure vessels or tanks, this versatile and multi-
optional device can be used as a level control or as a component of
Hi-Lo level alarm systems. The 1" NPTM unit may be mounted into
a 1" coupling when the float is accessible from inside the vessel. If
float is not accessible, a 2" or larger connection must be provided to
allow passage of the float through the connection. The pneumatic 3-
way 2-port no-bleed pilot valve makes this unit an excellent choice
for the control of liquid level in oil and gas production equipment such
as separators, dehydrators, treaters, as well as in manufacturing
plants, hazardous waste disposal, food processing, petro-chemical
facilities, or wherever fluid levels need to be monitored or controlled.

Features
• No-Bleed
• Cost Effective
• Pneumatic or Electric
• 1" and 2" Threaded or 4" Union
• Other Connections Available on Request
• Choices of Float Size and Float Arm Extension Length

Specifications
Size 1" Threaded 2" Threaded 4" Union
Body Working Pressure 500 psi
Float 

Size *2" x 6" 3" x 6" **3 1/2" x 6"
Working Pressure 500 psi 500 psi 500 psi
Collapse Pressure 720 psi 850 psi 800 psi

Operating Temperature  . . . -50 ˚F to +212˚F (available to 400˚F)
Supply Pressure  . . . . . . . . . . . . . . . .75 psi (100 psi available)
3-Way Pilot Connections  . . . . . . . . . . . . . . . . . . . . .1/4" FNPT
Material 1" Threaded 2" Threaded 4" Union

Body 836 Bronze A216 WCB A216 WCB
Float Stainless Steel
Float Arm Stainless Steel
Seals Buna-N Standard (others available)
Bushing (Retainer) 360 Brass (S.S. available)

Electric Switch  . . . . . . . . . . . . . . . . . . . . . . . . Explosion Proof
Electric Switch, Single Pole / Double Throw, UL and CSA listed:
"L96" 15 amps, 125, 250, or 480 VAC; 1/2 HP-125 VAC,
1/4 HP-250 VAC, 1/2 amp-125 VDC, 1/4 amp-250 VDC

*Standard on 2"
**Standard on 1" Threaded & 4" Union

Dimensional Data 

4 1/2

6 1/47 1/46"

2"

7 1 /
8

7 1/4

6 1/87 3/86"

3 1 /
2 D

ia.

5 19/327 1/2

3 1 /
2 D

ia.

6"

1" NPT THREAD WITH STD. FLOAT AND ARM

2" NPT THREAD WITH STD. FLOAT AND ARM

4" UNION WITH STD. FLOAT AND ARM

3 27/32
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Parts List
Item Description Qty. Part No.
1* NAME PLATE, ALUMINUM 1 10068
2* BEARING SLEEVE, DELRIN 1 20031
3* TRUNNION, STAINLESS STEEL 1 20030
3** PIVOT SHAFT, STAINLESS STEEL 1 05010-1773
4 O-RING, BUNA-N • 1 05000-0041

FLOAT 2"X6",STAINLESS STEEL 1 10051
5 FLOAT 3"X6",STAINLESS STEEL 1 10266

FLOAT 3 1/2"X6",STAINLESS STEEL 1 10128
6 JAM NUT, STAINLESS STEEL 1 10007
7 FLOAT ARM, STAINLESS STEEL,10" STD. 1 20028

BODY, 1" NPT PNEUMATIC, 836 BRONZE 1 05010-1625
BODY, 2" NPT PNEUMATIC, STEEL WCB 1 40016

8 BODY, 2" NPT ELECTRIC, STEEL WCB 1 40067
BODY, 4" UNION, PNEUMATIC, STEEL WCB 1 40041
BODY, 4" UNION, ELECTRIC, STEEL WCB 1 40043

9* BUSHING, 360 BRASS 1 20029
9** RETAINER, 360 BRASS 1 05010-1757
10* COVER PLATE, LEXAN 1 10050
10** COVER PLATE, ALUMINUM 2 05010-2128
11 COVER SCREW, STL. PLATED 4 10046
12* O-RING, BUNA-N • 1 10133
12** O-RING, BUNA-N • 1 05000-0058
13 ACTUATOR, STAINLESS STEEL 1 10049

14
3-WAY VALVE, PNEUMATIC ONLY • 1 06000-0577
ELECTRIC SWITCH, ELECTRIC ONLY 1 10219

15 SCREW, STL. PLATED 2 10041
16 SPRING, STAINLESS STEEL 1 10045
17 SPRING KEEPER, BRASS 1 20033
18 SCREW, STL. PLATED 2 10043
19 SCREW, STL. PLATED 2 10047
20 JAM NUT, STAINLESS STEEL 1 10060
21 LOCK NUT, STL. PLATED 1 10044

MOUNTING PLATE, ALUM. PNEUMATIC 1 20032
22 MOUNTING PLATE 1, ELECTRIC 1 20185

MOUNTING PLATE 2, ELECTRIC 1 20186
23** BACK UP RING, TEFLON® • 2 05011-3612

HAMMER UNION, STD. V THREAD, WCB 1 05012-6705
24*** HAMMER UNION, ACME THREAD, WCB 1 05012-3702

25***
O-RING, BUNA-N FOR SCH.80 WN • 1 05000-5446
O-RING, BUNA-N FOR SCH.160 WN • 1 05000-0561

*For 2" NPT and 4" Union only.
**For 1" NPT only.
***For 4" Union only.
• Recommended Spare Part

Determining the Model Number
Example given: Standard Model ST2TP - Series 7400, 2" Threaded
Process Connection, Pneumatic Type Control.

Plumbing Schematic

Type
P • Pneumatic
E • Electric

ST • 7400 Series

Process Connection
1T • 1" Threaded*
2T • 2" Threaded
4U • 4" Union
4G • 4" Grooved

MODEL ST2T P

For deviation, or exception to stan-
dard, please specify.
*ST1TP Model No. was the 1S-LLC

Direct Acting
When float rises, supply
opens to output.

Indirect Acting
When float falls, supply
opens to output.

Supply Inlet

Supply Inlet

Exhaust Exhaust

Output
(to valve)

Output
(to valve)










