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I. Damper Supplier Information  
 

Damper Manufacturer  
 

Greenheck Fan Corporation 
 PO Box 410 
 Schofield, Wisconsin, USA 54476 
 

Phone: 715-359-6171 
 Fax: 715-355-3189 
 
 Project Number: T166 
 
 
Damper Service Center 
 

Greenheck Fan Corporation 
 PO Box 410 
 Schofield, Wisconsin, USA 54476 
 

Phone: 715-359-6171 
 Fax: 715-355-3189 

 
 
 

Greenheck Territory Sales Representative 
 

 EAP Inc, 
3930 Virginia Ave 
Cincinnati, Ohio 45227 
Office 513-332-2090 
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II.  System Information 
 

 
A. Operational Limits 

 
Dampers 

  Maximum Differential Pressure    12 in-wg 
  Maximum Design Velocity     2000 FPM 
  Maximum Leakage Rate     14 cfm/sq ft @ 12 in-wg 
  Normal Operating Temperature   Ambient 
  Maximum Temperature     482° F for 1 hour,  
 

Damper Operators 
  Operating Power Supply    AC115V/1PH/60Hz 
  Normal Operating Temperature   Ambient 
  Maximum Temperature     482° F for 1 hour 
  

Damper Limit Switches 
  Operating Power Supply    5 amp @ 125/250/480 vac 
  Normal Operating Temperature   Ambient 
  Maximum Temperature     482° F for 1 hour 
 
 

B. Description of Damper Component Parts 
 
Model: Damper to be Greenheck model HTD-630. 
 

Frame: 12" x 3" x 1-1/2" channel, 3/16" thk, HRPO 
  seal-welded frame corners 

 

Tie rods (for dampers > 60" H), CRS round bar 

 

Ø1/2" for dampers ≤ 48" W, Ø3/4" for dampers > 48" W 

 

Damper frame assembly finish is hot-dip galvanized 
Mounting holes: As shown.  Reference drawing T243-002 for values 
Blades: Double-skin formed airfoil, 14 ga, galvanized 
  11-1/2" max width, blade action is parallel 
  bolted to axles with zinc-plated fasteners 
Axles: Stub type, Ø3/4", 303 SS 

Bearings: 
Stainless steel sleeve type, pressed into SS housing, exterior 
removable 

Linkage: Clevis arms, 10 ga stainless steel 
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  Tie bar, 1/4" x 1-1/4" stainless steel, w/oil impregnated  
  bronze bearings 
  Clevis pin, stainless steel 
  Cotter pin, stainless steel 
Blade seal: Silicone 
Jamb seal: Compression type, 316 SS 
Finish: Mill, unless otherwise noted 
Structural 

support: Structural carbon steel I-beam assembly 
  Finish is hot-dip galvanized 
Actuator: RCS SURE with thermal blanket, 482°F for 1 hour 

  
  115VAC, 1 phase, 50/60Hz, NEMA 4, two position, spring return, fail-
closed 

  4-SPDT switches, PTC heater, motor brake, manual override 
  SURE-49: 15 sec/90° power operation, 2 sec/90° spring operation 
  SURE-100: 10 sec/90° power operation, 5 sec/90° spring operation 
  Actuator sized for 150% of max. design torque at 2,000 fpm 
  and 14" w.g. damper operation 
  Reference drawing schedule T243-002 for actuator 
  sizing/quantity per damper 
Limit switch: Proximity 44TL0 
  (4) SPDT switch elements, 
  capable of operation at 482° F (250° C) for one hour 
  Reference drawing schedule T243-002 for quantities 
Electrical: Actuators and limit switches factory wired to junction boxes 
  using the following components: 
  Hoffman Compact, cast aluminum, type 4X enclosure 
  Marathon Special Products 2XX Series SP terminal block 
  Liquatite Type - ATX flexible metal conduit 
  Thermal Wire and Cable Corp. 250-14SRML wire 
  Thomas & Betts Series 52 conduit fittings 
Gasket: Silicone, 50 Durometer Shore "A", 1/4" thk 

  provided in rolls with pre-punched holes on 12" centers 
  for use between 3" mounting flange and mating surface 

.   
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III.  Installation Procedures 
 

Read instructions through to the end before proceeding with installation. All of the damper 
assemblies furnished for the tunnel ventilation system for the Lytle Tunnel Project will be 
supplied with: 
 
Damper sections are manufactured and installed as separate individual sections. RCS 
SURE49 or SURE100 (see damper drawings for specific model per tag) electric sprint 
return actuators.  Actuators will be wired to a localized junction box mounted on the 
damper. 
 
Each individual damper panel will be equipped with a Proximity Controls 44TL0 limit 
switch for monitoring the damper open and close position.   
 
Installation: 

 
The majority of operation and leakage problems are the direct result of damper installation 
out of square, racked (out of flat) or out of straight.  All dampers are squared during 
manufacturing.  However, dampers can easily be distorted by bolting to ductwork or 
steelwork that is not square and flat, improper handling, or by seal welding to mating 
ductwork.  Inspect for straightness, squareness and flatness prior to lifting dampers onto the 
mounting surface and after flange fasteners are installed but not yet tightened to torque.  
The mounting surfaces for the dampers must be level, square and true to receive the damper 
panels.  If surface irregularities are present, high temperature silicone caulk can be used to 
help seal the damper mounting surface after installation.  However, in no case may the 
opening have irregularities to such a degree that binding of the damper blades may occur 
during operation.  Inspect dampers for squareness when installation is complete and prior to 
cycling.   
 
It is recommended that a silicone gasket be installed between the damper frame and the 
opening.  This gasket will help protect the damper from premature rusting due to moisture 
and will also create an airtight connection between the damper and the opening.  Gaskets 
are being supplied by GREENHECK. 
 
The damper sections (panels) will have to be lifted up to the damper mounting surface, 
preferably using sturdy chains and a crane (or hoist), good lifting practices dictate the use of 
a spreader bar in this application.  Bolt dampers to mounting surface using 3/8” diameter 
fasteners.  

 
This process will have to be repeated for each section of dampers provided by 
GREENHECK. 

 



 
 
 
 
 
 

 

 

P.O. Box 410 
Schofield, WI  54476 

 
Phone:  715.359.6171 

www.greenheck.com 

Note:  
 

The above is GREENHECK's recommended method for installing the dampers to their 
openings.  Job site conditions, equipment available or contractors experience may allow 
better methods of installation to be followed.  Therefore, these instructions are meant to be 
used as a guideline for the installation.  Regardless of the method of installation, the damper 
must be mounted to a true and plum surface and must be free of any bending or twisting 
after installation.  After final installation of dampers and prior to start-up, inspect the 
adjacent ductwork and surrounding area for any obstructions that will not allow freedom of 
movement of the damper on the interior or exterior of the duct.  
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Installation Checklist Form 
 

To be complete during the installation of the damper 

 
Task 

Task Completed 

Inspect the opening for squareness – use tape measures and other appropriate 
tools for this task 

 

Visually Inspect mechanical connections for dampers and actuators – It is 
possible for fasteners to loosen during transit to the job site. 

 

Ensure that all blades would be free to rotate upon power of the damper 
operators.  If there are any obstructions, please remove them prior to operating 
the actuators. 

 

Perform operational checkout (including cycle testing) and verify position status 
with the main control panel 

 

NOTE: Fully Cycle the damper with the operator handwheel prior to using 
electrical power 

 

Cycle the damper with its operator a minimum of (5) times – operate both open 
and closed under power as recommended by the manufacturer 

 

Record the timing of the open power stroke – The time it takes for the damper to 
go from fully closed to fully open under electrical power of the actuator.  Ensure 
that time is within a period of not more than 10 seconds 

 

Record the timing of the closed power stroke – The time it takes for the damper to 
go from fully open to fully close under electrical power of the actuator.  Ensure 
that time is within a period of not more than 10 seconds 

 

Remove power to ensure that the damper actuator fails in place.  

Visually inspect damper blade closure for tight seal – In general “daylight” should 
be minimal between adjacent damper blades 

 

 
Damper Tag No.: ____________________________________________ 
Authorization Signatures: 
Name: ____________________________________________  
Firm: ___________________________ Date: _____________ 
 
Name: ____________________________________________  
Firm: ___________________________ Date: _____________ 
 
Name: ____________________________________________  
Firm: ___________________________ Date: _____________ 
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IV. Operational Information 
 

A. Damper Pre-Operational Inspection List: 
 

In general, the dampers must be kept clean and free from foreign matter that may 
impede normal movement and/or seating of the blades and seals.  Therefore, dampers 
should be cleaned and inspected for general physical and mechanical condition.  This 
inspection should include checking the mechanical tightness of bolted connections, 
visual inspection for the buildup of dirt or debris that may prevent damper closure and a 
general inspection for any obvious maintenance. 

 
Inspect all connections holding the damper to the opening. 
 
Inspect all fasteners holding actuator assemblies, splice plates, mullion covers, and limit 
switch mounting angles. 
 
Damper blades, jamb seals, linkage pivots, etc. should be wiped clean to insure that dirt 
build up will not impede the operation of the damper. 
 
Jamb seals should also be inspected for damage and to insure that they are sealing 
properly. 
 
Once the dampers have been cleaned and thoroughly inspected, they should be cycled 
open and closed several times with their actuator assemblies. 
 
Care should be taken to insure that nothing prohibits the operation of any moving parts.  
Damper panel limit switches should be checked to insure that they are signaling open 
and/or closed at each end of the damper open/closed cycle.  Readjustment should be 
made to all switches that are not functioning properly. 
 

B. Procedures for Starting, Operating and Stopping Dampers 

 
Starting Procedure: 

 
After all mechanical and electrical connections have been inspected and tightened as 
required, and there is no debris that will impede the movement of the damper blades or 
linkage, electrical supply can be provided to the actuator assemblies.   
 

 
Operating Procedures: 
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When the damper has its electrical supply connected, the damper will assume its 
powered position when energized.  This position will be held until the damper loses 
power.  At that time the damper will return to its fail safe position as designated on the 
damper schedules.  These dampers are designed for fail open. 
 
The speed of the damper opening or closing is approximately 3-5 seconds.   

 
NOTE OF CAUTION:   
 
Actuator closing times can be fast.  Caution should be used when around dampers that 
would open or close from a remote signal.  

 
Stopping Procedures: 

 
The dampers are designed as two position dampers.  They will either remain open or 
closed as directed by the system controls.  Damper components move during damper 
cycling.  Be sure there are no foreign objects in the path of the blades and linkage before 
allowing the damper to be cycled. 

 

C. Damper Post-Operation Inspection List 

 
In general, the dampers must be kept clean and free from foreign matter that may 
impede normal movement and/or seating of the blades and seals.  Therefore, dampers 
should be cleaned and inspected for general physical and mechanical condition.  This 
inspection should include checking the mechanical tightness of bolted connections, 
visual inspection for the buildup of dirt or debris that may prevent damper closure and a 
general inspection for any obvious maintenance. 
 
Inspect all connections holding the damper to the opening. 
 
Inspect all fasteners holding actuator assemblies, splice plates, mullion covers, and limit 
switch mounting angles. 

 
Damper blades, jamb seals, linkage pivots, etc. should be wiped clean to insure that dirt 
build up will not impede the operation of the damper. 
 
Jamb seals should also be inspected for damage and to insure that they are sealing 
properly. 
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Once the dampers have been cleaned and thoroughly inspected, they should be cycled 
open and closed several times with their actuator assemblies. 

 
Care should be taken to insure that nothing prohibits the operation of any moving parts.  
Damper panel limit switches should be checked to insure that they are signaling open 
and/or closed at each end of the damper open/closed cycle.  Readjustment should be 
made to all switches that are not functioning properly. 
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V. Maintenance Information 
 

A. Maintenance Schedule 
 

Recommended Task Frequency Skill  
Level 

Estimated 
Time (hrs) 

Crew 
Size 

Visually Inspect dampers and actuators for the 
build up of dirt, debris, wear and corrosion 

Semi-
annually 

Basic .25 1 

Inspect jamb and blade seals for damage and 
proper sealing 

Semi-
annually 

Basic 0.25 1 

Perform operational checkout (including cycle 
testing – opening and closing the damper a few 
times under electrical power) and verify position 
status with the main control panel – This can be 
waived if dampers are cycled on a daily basis 
during normal use. 

Monthly Basic 0.25 2 

Clean dirt and debris from the damper and 
actuators 

Semi-
annually 

Basic 0.5 2 

Inspect the dampers for premature corrosion 
Semi-

annually 
Basic 0.25 1 

Check tightness of mechanical connections 
Semi-

annually 
Basic 0.25 2 

Note: The above stated numbers are on a per damper basis. 
Note: Routine maintenace of GREENHECK supplied dampers does not require the use of 
special tools.  Basic hardware tools are all that are required. 

 
B. Inspection and Adjustment Procedures 

 
1. Visually Inspect dampers and actuators for the build up of dirt, debris, wear 

and corrosion 
 

a. Overall visual inspection of the damper assembly.  Look for exsesive dirt, dust 
or debris on damper blades and around damper linkages.     

 
b. If construction is taking place near by, dampers should be covered as much as 

possible.   
 
c. Remove any debris from within the damper or around damper linkages. 
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2. Inspect jamb and blade seals for damage and proper sealing 

 
a.  Inspect jamb seals for premature wear or buckling.  If any buckling is noticed, 

damper should be corrected immediately.  This will prevent the damper from 
fully closing, thus not allowing it to perform its safety related function. 

 
b. Inspect the damper blade seals for damage.  If damage is noticed, it should be 

replaced immediately. 
 

3. Perform operational checkout (including cycle testing) and verify position 
status with the main control panel – This can be waived if dampers are cycled 
on a daily basis during normal use. 

 
 Cycle dampers under power (20/1/60) to verify proper performance and operation.  
This should be done from the damper control panel to ensure all electrical 
connections are also functioning properly.   
 
 At this time it should also be noted as to whether the damper limit switches are 
providing the proper feedback for both the open and closed position. 

 
4. Clean dirt and debris from the damper and actuators 

  
Use a soft rag or towl to wipe away debris and dirt build ups on equipment as 
needed. 

 
 

5. Inspect the dampers for premature corrosion 
 

Note: This procedure is very important and must be maintained to expect a 30 year 
life out of the dampers in this application. 

 
a. As stated in the Maintenance schedule of this manual, each damper should be 

inspected on a semi-annual basis for premature corrosion of the dampers. 
 
b. Visually inspect each panel frame, blades, actuator and jackshaft support stands, 

splice plates and all areas around fasteners for premature corrosion. 
 
c. If corrosion is noticed in the form of a "flaky" white substance around any 

fasteners, remove the fasteners, use a soft wire brush to remove the corrosion, 
touch-up the area with a zinc-rich paint (a minimum of 3 mils (0.0003 inches) is 
required), then reassemble the fastener. 
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d. If there is any corrosion noticed on any other areas of the galvanized steel, 

follow the same procedures as above. 
 
 
 
 

6. Check tightness of mechanical connections 
 

a.   Manually check all the fasteners to ensure they are still tight.  This can be done 
by checking with hands only.  Generally if a fastener is loose, this will be a 
noticable check.  Tighten all fasteners as necessary. 



 
 
 
 
 
 

 

 

P.O. Box 410 
Schofield, WI  54476 

 
Phone:  715.359.6171 

www.greenheck.com 

Maintenance Checklist Form 
 
 

Maintenance Task Task Completed 
Visually Inspect dampers and actuators for the build up of dirt, 
debris, wear and corrosion 

 

Inspect jamb and blade seals for damage and proper sealing  
Perform operational checkout (including cycle testing – opening and 
closing the damper a few times under electrical power) and verify 
position status with the main control panel – This can be waived if 
dampers are cycled on a daily basis during normal use. 

 

Clean dirt and debris from the damper and actuators  
Inspect the dampers for premature corrosion  
Check tightness of mechanical connections  

 

 
Damper Tag No.: ____________________________________________ 
 
 
 
Authorization Signatures: 
 
Name: ____________________________________________  
Firm: ___________________________ Date: _____________ 
 
Name: ____________________________________________  
Firm: ___________________________ Date: _____________ 
 
Name: ____________________________________________  
Firm: ___________________________ Date: _____________ 
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VI. Repair Information 
 

A. Corrective Maintenance Schedule 

 

Required Task Skill Level Estimated 
Time (hrs) 

Crew Size 

Replace damper shaft bearing Basic 3.0 2 
Replace a blade edge seal Basic 1.0 1 
Replace a jamb seal Basic 2.0 2 
Replace damper actuator Basic 1.0 2 
Replace damper position switch Basic 0.5 2 
Replace a damper panel Basic 2.5 2 

 

1. Replace damper shaft bearing 

a. To replace a shaft bearing, the damper shaft must be removed.  To do this, the 
linkage pivot assembly will need to be  

b. Disassemble the fastener connections holding the damper blade skins to the shaft 
c. Slide the shaft out of the damper blade.  Be prepared to support the blade when 

the shaft is removed. 
d. Carefully remove the damaged shaft bearing by undoing the bolted connection.  

Caution should be taken not to damage the jamb seal, blade seals or blades. 
e. Reinstall the new bearing assembly 
f. Replace the shaft into the blade skin, and replace the bolted connection. 
g. Rotate the blade so that the linkage pivot pin will be aligned with the linkage bar 

and replace the shoulder bolt pivot assembly.  
 

2. Replace a blade edge seal 

a. The damper blade seals are clipped on to the blade edges.  If the seals are 
damaged, the seals can be removed, by prying the seals from the blades. 

b. Cut new seal to the proper length of the blade requiring the new seal.  Seal 
length should be the same as the blade length (+ 0.000 / - 0.032”) 

c. To install new seal, align the seal with the length of the blade.   
d. Gently tap the seal on the blade edge with a hammer – caution should be 

exercised not to damage the seal during installation. 
 

3. Replace a jamb seal 

a. Although this can be done at the job site, it is not recommended.  If a jamb seal 
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is damaged, it is recommended that the entire damper panel be removed and the 
jamb seal be replaced at a more workable work area. 

b. To replace a jamb seal, ALL the damper blades need to be removed. 
c. The linkage pivot assembly will need to be disconnected. 
d. Disassemble the fastener connections holding the damper blade skins to the shaft  
e. Slide the shaft out of the damper blade.  Be prepared to support the blade when 

the shaft is removed. 
f. Carefully remove the damaged jamb seal.  Tape the new seal into place until the 

repair is complete. 
g. Replace the shaft into the blade skins, and replace the bolted connection. 
h. Remove the tape that was used to hold the seal in place 
i. Rotate the blade so that the linkage pivot pin will be aligned with the linkage bar 

and replace the shoulder bolt pivot assembly.  
 

4. Replace damper actuator 

 
a. The damper actuator connects directly to an extended drive shaft with the use of 

an intermediate coupling which is welded to the drive shaft and keyed for the 
actuator operation 

b. Caution: be sure all electrical power is disconnected before beginning this 
work .   

c. The actuator is supplied with a thermal blanket to maintain operational integrity 
at 482°F for one hour.  This blanket needs to be removed by unlatching the cinch 
straps provided on the outside of the thermal blanket. 

d. Disconnect the wiring from actuator terminal per the Actuator Operation and 
Instruction Manual. See section VII of this manual. 

e. The actuator is secured to the mounting channel with (4) bolts.  While 
supporting the actuator weight, remove the (4) bolts.   

f. The actuator will slide out – perpendicular to the actuator mount. 
g. The shaft inside the actuator has a machined keyway and key stock.  Be sure to 

locate and keep the key to reinstall the actuator. 
h. Locate new actuators and verify the actuator that was removed and the new 

actuator have the same model number and rotation. 
i. Carefully slide the actuator back on to the damper coupling, locating the keyway 

and key stock as it was disassembled. 
j. Secure the actuator with the (4) bolts 
k. Reconnect the electrical power per the Actuator Operation and Instruction 

Manual – See section VII of this manual. 
l. Cycle the damper several times to ensure proper operation.  See 

Recommissioning Procedure in this section of the manual. 
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5. Replace damper position switch 
a. Proximity Controls Model 44TL0 limit switch is used. 
b. Caution: be sure all electrical power is disconnected before beginning this 

work. 
c. Disconnect the wiring using local codes and standards 
d. Disconnect the linkage connection at the limit switch. 
e. The limit switch is attached with (2) bolts.  Disconnect the limit switch from its 

mounting location. 
f. Disconnect the galvanized arm which is attached the limit switch bottom. 
g. Reconnect the arm to the new switch 
h. Fasten the new switch to the mounting location 
i. Reconnect the linkage connection 
j. Reconnect with wiring 
k. Cycle the damper to verity all connections have been properly made. 

 

6. Replace a damper panel 

a. Identify which damper panel (or module) is to be removed prior to beginning. 
b. Once identified, remove fasteners securing the section to the opening.   
c. NOTE – SOME LIFTING DEVISE SHOULD BE ATTACHED TO THE 

DAMPER PANEL PRIOR TO REMOVING FASTENERS TO SUPPORT THE 
DAMPER WEIGHT ONCE REMOVED. 

d. The panel to be removed can then be unbolted from the supporting steel work 
and lifted out of its position. 

e. The new replacement panel can be set in the same spot, reconnect the bolted 
mullion cover first. 

f. Secure the damper to the supporting steel work using its bolted connection.  
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B. Damper Ordering Information 

 
To order replacement dampers or components, contact the sales department at: 

 
Greenheck Fan Corporation 

 PO Box 410 
 Schofield, Wisconsin, USA 54476 
 

Phone: 715-359-6171 
 Fax: 715-355-3189 
 
 Project Number: T243 

 
 

Please have the following information available when making inquiries: 
 

1) Job Name: Lytle Tunnel Project 
 

2) Equipment Tag # and Damper Location 
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C. Recommissioning Procedure: 
 

1. Each damper shall be subjected to rotational reversal tests.  A cycle of rotation 
reversal is defined as reversal from fully open to fully closed positions, and then 
back to fully open position.  Each damper shall require 5 cycles of rotation reversal. 

 
2. After completion of reversal tests, the power supply of each damper operator shall 

be removed and checked to ensure that the damper is driven to its "fail safe" position 
within 5 seconds after the power supply is removed. 

 
3. The attached form shall be filled out, in full, by the person performing the above 

tasks.  
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Damper Commissioning Form 
 
Station or Shaft Location: ____________________________________ 
Damper Tag No.: ____________________________________________ 
 
1. Inspect damper to insure that it is properly installed.  Check that the damper reaches full 

open and full closed positions and that the limit switches are properly contacted and 
relaying a signal back to the control room.  Record observations below. 
 
 

 

 

 

 

 
  

 
2. Five (5) cycle reversal test 
 
  Check if completed  
 
3. De-energized (Power supply off) Closure/Opening time _____ seconds. 
 Energized (Power supply on) Closure/Opening time _______  seconds 
 
Authorization Signatures: 
 
Name: ____________________________________________  
Firm: ___________________________ Date: _____________ 
 
Name: ____________________________________________  
Firm: ___________________________ Date: _____________ 
 
Name: ____________________________________________  
Firm: ___________________________ Date: _____________ 
 

 



 
 
 
 
 
 

 

 

P.O. Box 410 
Schofield, WI  54476 

 
Phone:  715.359.6171 

www.greenheck.com 

 
 

Section VII 
 

Damper Actuator 
Maintenance  

and  
Operation Information  
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For on/off and modulating
control of:
•  Part turn ball, butterfly, 

plug valves or rotary 
dampers when emergency 
shutdown or shutoff 
capability is required in the 
event of a loss of power.

Typical Application

Standard:  -40°F to +150°F
-40°C to +65°C

Optional: -60°F to +150°F
-50°C to +65°C

Optional:
Compliance to NFPA 130,
capable of operation after
exposure to ambient
temperature of 482°F (250°C)
for a minimum of 1 hour.

Temperature Range

115 VAC, 1 Phase, 50/60 Hz.
230 VAC, 1 Phase, 50/60 Hz.
24 VAC, 1 Phase, 50/60 Hz.
12VDC, 24VDC

Voltage

5, 15 & 30 seconds for 90°
revolution, motor operation

2 to 5 seconds, 
spring operation

600 pound inches spring end
(68 newton meters)

Torque Range

Speed Range

Helical torsion spring, 
spring steel, XYLAN® coated

Spring

SURE49

Model

Not Available With Manual Override

A.C. Models Only
Canadian Standards Association
CSA NRTL/C—Enclosure 4

CSA NRTL/C—Class I, Divisions 1 & 2, 
Groups C & D

CSA NRTL/C—Class II, Divisions 1 & 2, 
Groups E, F & G

CSA NRTL/C—Approved to UL standard
No. 429, Electrically 
Operated Valves

CSA NRTL/C—Approved to UL 
Standard No. 1203, 
Electrical Equipment for use
in Explosion - proof
And Dust - Ignition - proof 
Hazardous(Classified)
Locations

Approvals

NEMA 4/6/7 Enclosure

AC Voltages
4 – SPDT Switches, PTC
Heater, Motor Brake

DC Voltages
2 – SPDT (High Current)
Switches, PTC Heater,
Motor Brake

Standard Features

SPRING RETURN ELECTRIC



Outline Dimensions (Inches) — (SURE 49)

Mounting Geometry — Bottom View Notes

PG 18

1. Direction of rotation is based 
on viewing actuator from top.

2. Actuator shown in energized position.

5.0 Clearance
for cover removal

9.62 as shown (10.22 Max.)

4.81

One Only,
3/4 N.P.T.
Conduit
Entrance

9.93

18.15

.86

2.51
1.15

1.03

7.12

3.56

2.00 Pilot dia.

Shock absorber

Spring housing

0.33

Control cover

TOP

.625

.621
Across flats

2.25 Sq.

1.125 Typ.
5/16 – 18 UNC – Class 2B, .63 Depth
4 places Typ.

.875

.874

49 pounds / 22.27 kg

lb./kg.lb./kg. Weight

SPRING RETURN ELECTRIC
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The percentage of time the electric motor is 
energized vs. the time it is at rest, in reversing
duty and with the actuator running at it’s rated
load - maximum published torque.

Duty Cycle

• 12 motor starts (corrections) per minute. 
• At the rated duty cycle for that model.
• With the speed of operation a minimum 

of 15 seconds for 90° or slower. 
• With positioning accuracy of (+/-) 1% of 

total span.

Standard Modulating Duty Rating

Model Output Torque Electrical Speed of Spring Speed Duty Cycle Rating Duty Cycle Rating
Inch Pounds (N.m) Operation — 60 Hz. (50 Hz.) of Operation 115 VAC 220 VAC

Sure 25-5 300 (34) 5 seconds/90° 2 seconds/90° 50% 50%
(6 seconds/90°) (1) (1)

Sure 25-10 300 (34) 10 seconds/90° 2 seconds/90° 50% 50%
(12 seconds/90°) (2) (2)

Sure 24-10 300 (34) 10 seconds/90° 2 seconds/90° 25% 25%
(12 seconds/90°) (1) (1)

Sure 49-5 600 (68) 5 seconds/90° 2 seconds/90° 25% 25%
(6 seconds/90°) (1) (1)

Sure 49-15 600 (68) 15 seconds/90° 2 seconds/90° 25% 25%
(18 seconds/90°) (1) (1)

Sure 49-30 600 (68) 30 seconds/90° 2 seconds/90° 50% 50%
(35 seconds/90°) (2) (2)

Sure 100-10 1,200 (136) 10 seconds/90° 5 seconds/90° 25% 25%
(12 seconds/90°) (max) + (1) (1)

Sure 100-30 1,200 (136) 30 seconds/90° 7 seconds/90° 50% 50%
(35 seconds/90°) (max ) + (2) (2)

Sure 150-15 1,800 (136) 15 seconds/90° 5 seconds/90° 25% 25%
(18 seconds/90°) (max) + (1), (2) (1), (2)

115 & 230 VAC, 1 Phase, 50/60 Hz.

SU
RE

PO
W

R

Current Ratings Current Ratings
115 VAC 220 VAC

N.L.A.* L.R.A.* N.L.A.* L.R.A.*

1.40 2.15 CF** CF**

1.00 1.55 CF** CF**

.70 1.05 .45 .65

1.10 1.80 1.00 1.20

.55 1.55 .35 .90

.65 .70 .30 .35

1.90 2.90 .90 1.35

.65 .95 .35 .45

1.90 2.90 .90 1.35

*  (N.L.A.) — No Load Ampere (L.R.A.) — Locked Rotor Ampere (1) — Open/Close Service     (2) — Open/Close or Modulating Service
** (CF) — Consult Factory + — Approximate, Based on Load

Model Output Torque Electrical Speed of Spring Speed Duty Cycle Rating
Inch Pounds (N.m) Operation — 60 Hz. (50 Hz.) of Operation 24 VAC

Sure 49-30 600 (68) 30 seconds/90° 2 seconds/90° 25%
(35 seconds/90°) (2)

24 VAC

SU
RE

PO
W

R

Current Ratings
24 VAC

N.L.A.* L.R.A.*

4.50 5.00

Model Output Torque Electrical Speed Spring Speed Duty Cycle Rating Duty Cycle Rating
Inch Pounds (N.m) of Operation of Operation 12 VDC 24 VDC

Sure 49-5 600 (68) 5 seconds/90° 2 seconds/90° 50% 50%
(1) (1)

12 & 24 VDC

SU
RE

PO
W

R

Current Ratings Current Ratings
12 VDC 24 VDC

N.L.A.* L.R.A.* N.L.A.* L.R.A.*

1.00 22.00 1.00 12.30

Standard: Two-single pole, double throw type (SPDT)      
with an option: for 2 or 4 additional

Limit Switches (Sure 24 & 25)

Standard: Four-single pole, double throw type
(SPDT) with an option: for 2 additional

Ratings: UL and CSA listed.
15 amp & 1/2 H.P. at 125 or 250 VAC; 
1/2 amp at 125 VDC; 1/4 amp at 250 VDC; 
Lamp Load - 5 amp at 120 VAC

Optional: All double pole, double throw type (DPDT).

Ratings: UL and CSA listed.
10 amp at 125/250 VAC (form ZZ);
1/2 H.P. at 125 VDC; 3/4 H.P. at 250 VAC

Limit Switches (Sure 49, 100 & 150)

Ratings: UL and CSA listed.
MIL-PRF-8805 Qualified Listing
25 amp at 277 VAC; 1 H.P. at 125 VAC;
2 H.P. at 250 VAC

Limit Switches (24 VDC Models)

To operate multiple actuators in parallel from 
a single signal requires isolating relays in the
field wiring. Consult factory.

Isolation Relays

PTC (Positive Temperature Coefficient)
Heater Standard in all A. C. Voltage Models

Heater

SPRING RETURN ELECTRIC















SURE100

Models

For on/off and modulating con-
trol of:
• Part turn ball, butterfly, 
plug valves or rotary dampers 
when emergency shutdown 
or shutoff capability is required
in the event of a loss of power.

Typical Application

Standard:  -40°F to +150°F
-40°C to +65°C

Optional: -60°F to +150°F
-50°C to +65°C

Optional:
Compliance to NFPA 130,
capable of operation after
exposure to ambient
temperature of 482°F (250°C)
for a minimum of 1 hour.

Temperature Range

115 VAC, 1 Phase, 50/60 Hz.
230 VAC, 1 Phase, 50/60 Hz.

Voltage

10 & 30 seconds for 90° revo-
lution, motor operation

5 to 7 seconds, 
spring operation

1200 pound inches spring end
(136 newton meters)

Torque Range

Speed Range

Optional Manual Override Available

A.C. Models Only
Canadian Standards Association
CSA NRTL/C—Enclosure 4 and 6

CSA NRTL/C—Class I, Divisions 1 & 2, 
Groups C & D

CSA NRTL/C—Class II, Divisions 1 & 2, 
Groups E, F & G

CSA NRTL/C—Approved to UL standard
No. 429, Electrically 
Operated Valves

CSA NRTL/C—Approved to UL 
Standard No. 1203, 
Electrical Equipment for use
in Explosion - proof
And Dust - Ignition - proof 
Hazardous(Classified)
Locations

Approvals

Helical torsion spring, 
spring steel, XYLAN® coated

Spring

NEMA 4/6/7 Enclosure

AC Voltages
4 – SPDT Switches, PTC
Heater, Motor Brake

Special Features



The percentage of time the electric motor is 
energized vs. the time it is at rest, in reversing
duty and with the actuator running at it’s rated
load - maximum published torque.

Duty Cycle

• 12 motor starts (corrections) per minute. 
• At the rated duty cycle for that model.
• With the speed of operation a minimum 

of 15 seconds for 90° or slower. 
• With positioning accuracy of (+/-) 1% of total span.

Standard Modulating Duty Rating

Model Output Torque Electrical Speed of Spring Speed Duty Cycle Rating Duty Cycle Rating
Inch Pounds (N.m) Operation — 60 Hz. (50 Hz.) of Operation 115 VAC 220 VAC

Sure 25-5 300 (34) 5 seconds/90° 2 seconds/90° 50% 50%
(6 seconds/90°) (1) (1)

Sure 25-10 300 (34) 10 seconds/90° 2 seconds/90° 50% 50%
(12 seconds/90°) (2) (2)

Sure 24-10 300 (34) 10 seconds/90° 2 seconds/90° 25% 25%
(12 seconds/90°) (1) (1)

Sure 49-5 600 (68) 5 seconds/90° 2 seconds/90° 25% 25%
(6 seconds/90°) (1) (1)

Sure 49-15 600 (68) 15 seconds/90° 2 seconds/90° 25% 25%
(18 seconds/90°) (1) (1)

Sure 49-30 600 (68) 30 seconds/90° 2 seconds/90° 50% 50%
(35 seconds/90°) (2) (2)

Sure 100-10 1,200 (136) 10 seconds/90° 5 seconds/90° 25% 25%
(12 seconds/90°) (max) + (1) (1)

Sure 100-30 1,200 (136) 30 seconds/90° 7 seconds/90° 50% 50%
(35 seconds/90°) (max ) + (2) (2)

115 & 230 VAC, 1 Phase, 50/60 Hz.
S

U
R

E
P

O
W

R

Current Ratings Current Ratings
115 VAC 220 VAC

N.L.A.* L.R.A.* N.L.A.* L.R.A.*

1.40 2.15 CF** CF**

1.00 1.55 CF** CF**

.70 1.05 .45 .65

1.10 1.80 1.00 1.20

.55 1.55 .35 .90

.65 .70 .30 .35

1.90 2.90 .90 1.35

.65 .95 .35 .45

*  (N.L.A.) — No Load Ampere (L.R.A.) — Locked Rotor Ampere (1) — Open/Close Service     (2) — Open/Close or Modulating Service
** (CF) — Consult Factory + — Approximate, Based on Load

Model Output Torque Electrical Speed of Spring Speed Duty Cycle Rating
Inch Pounds (N.m) Operation — 60 Hz. (50 Hz.) of Operation 24 VAC

Sure 49-30 600 (68) 30 seconds/90° 2 seconds/90° 25%
(35 seconds/90°) (2)

24 VAC

S
U

R
E

P
O

W
R

Current Ratings
24 VAC

N.L.A.* L.R.A.*

4.50 5.00

Model Output Torque Electrical Speed of Spring Speed Duty Cycle Rating Duty Cycle Rating
Inch Pounds (N.m) Operation — 60 Hz. (50 Hz.) of Operation 115 VAC 230 VAC

Sure 49-5 600 (68) 5 seconds/90° 2 seconds/90° 50% 50%
(6 seconds/90°) (1) (1)

24 VDC

S
U

R
E

P
O

W
R

Current Ratings Current Ratings
12 VDC 24 VDC

N.L.A.* L.R.A.* N.L.A.* L.R.A.*

1.00 22.00 1.00 12.30

Standard: Two-single pole, double throw type (SPDT)    
with an option: for 2 or 4 additional

Limit Switches (Sure 24 & 25)

Standard: Four-single pole, double throw type
(SPDT) with an option: for 2 additional

Ratings: UL and CSA listed.
15 amp & 1/2 H.P. at 125 or 250 VAC; 
1/2 amp at 125 VDC; 1/4 amp at 250 VDC; 
Lamp Load - 5 amp at 120 VAC

Optional: All double pole, double throw type (DPDT).

Ratings: UL and CSA listed.
10 amp at 125/250 VAC (form ZZ);
1/2 H.P. at 125 VDC; 3/4 H.P. at 250 VAC

Limit Switches (Sure 49 & 100)

Ratings: UL and CSA listed.
MIL-PRF-8805 Qualified Listing
25 amp at 277 VAC; 1 H.P. at 125 VAC;
2 H.P. at 250 VAC

Limit Switches (24 VDC Models)

To operate multiple actuators in parallel from 
a single signal requires isolating relays in the
field wiring. Consult factory.

Isolation Relays

PTC (Positive Temperature Coefficient)
Heater Standard in all A. C. Voltage Models

Heater

Dresser Industrial Products Group, Dresser, Inc.
16240 Port Northwest Dr., Houston, TX 77041-2645
Tel: Toll Free 800.945.9898  •  832.590.2306 • Fax: 713.849.2879
rcs@dresser.com • www.rcsactuators.com

©2007 Dresser, Inc.



Outline Dimensions (Inches) — (SURE 100)
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11.56 Dia.

5.78
Indicator

Cover

Spring
housing

Valve mounting
surface

2.34 
Dia.

18.6

10.87

CCW spring drive
adjustable end of 
travel stop.

CW spring drive 
adjustable end of 
travel stop.

Two, 
3/4 N.P.T.
Conduit
Entrance

21.53
28.81 Cover removal

Conduit Entries Conduit Entries
5/16– 18UNC Class 2B,  
.63” Depth
Typ. 4 places located on 
a 2.756 D.B.C.

1.102 Dia. x 1.38 DP.

1.240

0.315 x 0.276 [8mm x 7mm] 
Key Typ. 2 places

CCW Spring Return CW Spring Return

4.00 Dia.

4

Bore Depth – 1.50"

2.75"

.135"

Notes
1. Direction of rotation is based

on viewing actuator from top.

2. Actuator shown in power fail position.

3. Mounting circle complies with 
ISO 5211 flange type F07 (except bolt thread). Bolt circle 

is on center line, not straddling center line. 

4. Two keys are recommended for driving device.

70 pounds/31.8 kg

lb./kg.lb./kg. Weight

SPRING RETURN ELECTRIC



N o t e : SurePowr actuators can be supplied for clockwise or counter-clockwise spring driven rotation (viewed from the top of the actuator).
The spring drive rotation is noted on the actuator name tag and wiring diagram. Ensure that the actuator has been supplied with the proper
spring drive operation for the application prior to installation on the driven device.

1. The actuator is shipped in the power off (fail) position. Ensure that the driven device is orientated to its fail 
position prior to installation of the actuator.

2. Care should be taken to maintain proper alignment between the actuator and the device shaft. If the
actuator is not in the correct alignment with the device shaft, repeat the procedure in Step 1.

3. Mount the actuator to the device. Ensure the actuator is centered properly with the device shaft, and
then tighten all bolts and nuts evenly.

4. Remove the cover bolts located around the actuator motor and control cover flange.
5. Terminate field wiring per the appropriate RCS wiring diagram, supplied with the actuator. Use a

minimum of #18 AWG stranded wire.

N o t e : Ensure the driven device is properly positioned in its full fail position. If it is not, use the
adjustable end of travel stop on the Sure 100 (see figure 4) to properly adjust the fail end of travel stop. Only the fail end of travel may be
adjusted. Loosen the lock nut to free the adjusting screw, then use a wrench to turn the screw. The total adjustment available is +/- 5 degrees.

Switch adjustments for clockwise spring fail operation (viewed from the top of the actuator)

a. Ensure actuator is de-energized and positioned in the clockwise (fail) position. Ensure the end of travel stop is properly adjusted. 
Rotate the screw clockwise to move the actuator output shaft in a counter-clockwise direction. Rotate the screw in a counter-clock
wise direction to move the actuator output shaft in a clockwise direction. Loosen the setscrews on Cams 1 and 3. Rotate both 
counter-clockwise until they clear the switch arm rollers of Switches 1 and 3.

b. Rotate Cam 1 clockwise until it comes in contact with Switch 1’s arm roller and the switch “breaks”.
A light “click” can be heard. Tighten the set-screws on Cam 1.

c. Rotate Cam 3 clockwise until it comes in contact with Switch 3’s arm roller and the switch just “breaks”. A light “click” can be heard.
d. Rotate Cam 3 slightly further in the clockwise direction. This ensures that Switch 3 will “break” just prior to the actuator reaching the 

full fail position. Tighten the setscrews on Cam 3. Energize the actuator. This will move the actuator to the opposite end of travel.

SUREPOWRTM SERIES - SURE 100
F I E L D  I N S T A L L A T I O N  I N S T R U C T I O N S

In the maintenance and operation of mechanical equipment, SAFETY is the basic factor which must be considered at all times. Through
the use of the proper clothes, tools and methods of handling, serious accidents causing injury to you or your fellow workers can be prevented.

Throughout this manual are listed a number of safety precautions. Study them carefully and follow them; also insist that those working
for you do the same. Remember, an accident is usually caused by someone’s carelessness, neglect or oversight.

Safety First

Installation

To  p r e v e n t  i g n i t i o n  o f  h a z a r d o u s  a t m o s p h e r e s ,

d o  n o t  r e m o v e  a c t u a t o r  c o v e r  w h i l e  c i r c u i t s  a r e  l i v e .

L o a d e d  s p r i n g  i n s i d e  a c t u a t o r.  D o  n o t  a t t e m p t  t o  r e p a i r  a c t u a t o r

b e l o w  t o p  g e a r  p l a t e ,  u n l e s s  p r o p e r l y  t r a i n e d  o n  r e p a i r  m e t h o d s .

Cam 1

Cam 2

Cam 3

Cam 4

Switch 4

Switch 3

Switch 3

Cam Setscrews

Micro-Adjustment Cam

Micro-Adjustment Cam
Setscrew (inside)

Switch 1

Figure 1

1



2

e. Upon reaching the opposite end of travel, Cam 2 should just engage the roller on Switch 2 so that the switch just “breaks”. 
This action will stop the actuator. Check that the actuator has properly positioned the driven equipment. 

f. If actuator travel is insufficient, rotate Cam 2 slightly clockwise until the cam just clears the roller of Switch 2. As soon as the
cam clears the roller, the actuator will “bump” electrically towards the end of travel. Continue until the actuator reaches the full 
end of travel.

g. If the actuator has over-traveled, rotate Cam 2 slightly counter-clockwise, then move the actuator towards the fail position 
electrically. Stop and electrically reverse the direction of travel. Move the actuator until Cam 2 operates Switch 2 and the
actuator stops. Repeat this procedure until the actuator is properly positioned.

h. Rotate Cam 4 until it comes in contact with Switch 4’s arm roller and the switch just “breaks”. A light “click” can be heard. 
Rotate the cam slightly counter-clockwise. This ensures that Switch 4 will “break” just prior to the actuator reaching the 
extreme opposite end of travel. Tighten the setscrews on Cams 2 and 4.

Switch adjustments for counter-clockwise spring fail operation (viewed from the top of the actuator)

a. Ensure the actuator is de-energized and positioned in the counter-clockwise (fail) position. Ensure the end of travel stop is 
properly adjusted. Rotate the screw counter-clockwise to move the actuator output shaft in a counter-clockwise direction. 
Rotate the screw in a clockwise direction to move the actuator output shaft in a clockwise direction. Loosen the setscrews on 
Cams 2 and 4. Rotate both clockwise until they clear the switch arm rollers of switches 2 and 4. 

b. Rotate Cam 2 counter-clockwise until it comes in contact with Switch 2’s roller arm and the switch “breaks”. A light “click”
can be heard. Tighten the setscrews on Cam 2.

c. Rotate Cam 4 counter-clockwise until it comes in contact with Switch 4’s arm roller and the switch just “breaks”. A light
“click” can be heard.

d. Rotate Cam 4 slightly further in the counter-clockwise direction. This ensures that Switch 4 will ”break” just prior to the
actuator reaching the full fail position. Tighten the setscrews on Cam 4. Energize the actuator. This will move the actuator to
the opposite end of travel.

e. Upon reaching the opposite end of travel, Cam 1 should just engage the roller on Switch 1 so that the switch just “breaks”. 
This action will stop the actuator. Check that the actuator has properly positioned the driven equipment.

f.  If actuator travel is insufficient, rotate Cam 1 slightly counter-clockwise until the cam just clears the roller of Switch 1. As
soon as the cam clears the roller, the actuator will “bump” electrically towards the end of travel. Continue until the actuator
reaches the full end of travel.If the actuator has over-traveled, rotate Cam 1 slightly counter-clockwise, then move the actuator
towards the fail position electrically. Stop and electrically reverse the direction of travel. Move the actuator until Cam 1
operates switch 1 and the actuator stops. Repeat this procedure until the actuator is properly positioned.

g. If the actuator has over-traveled, rotate Cam 1 slightly clockwise, then move the actuator towards the fail position electrically.
Stop and electrically reverse the direction of travel. Move the actuator until Cam 1 operates switch 1 and the actuator stops.
Repeat this procedure until the actuator is properly positioned.

h. Rotate Cam 3 until it comes in contact with Switch 3’s arm roller and the switch just “breaks”. A light “click” can be heard.
Rotate the cam slightly further in the clockwise direction. This ensures that Switch 3 will “break” just prior to the actuator
reaching the extreme opposite end of travel. Tighten the setscrews on Cams 1 and 3. 

6. Operate the actuator electrically several times to ensure proper operation and to verify that travel limits and stops are correctly set.
7. De-energize the actuator to verify proper spring failure operation. Ensure the driven device is properly positioned in the spring failure

position.
8. If the actuator is supplied with an optional feedback potentiometer and/or position controller, verify proper calibration of input

and output signals after making cam and stop bolt adjustments.
9. Replace the actuator cover and cover screws.
10. The actuator is now ready for electrical operation.

Closely  monitor  the electr ical  stroke,  as the travel  l imit  switches
are not  yet  properly  adjusted.  Ensure the actuator  does not

over-travel  and damage the dr iven equipment.

Closely  monitor  the electr ical  stroke,  as the travel  l imit  switches
are not  yet  properly  adjusted.  Ensure the actuator  does not

over-travel  and damage the dr iven equipment.

SURE 100



SP-3 Position
Snap Action
Switch

Stop
CCW

CW

Green Ground Screw

Heater
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M
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Thermal Overload
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(Opt.)

1
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CW
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Switch
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3
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NO

NO

NC

FIELD WIRING
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NO

ACTUATOR WIRING

M
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Thermal Overload
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Switch 1
L1

A.C. Line

(Neutral)
L2 1

6

COM

COM

COM

COM

M1

M2 M3

TB

Motor’s
Brake

Bridge
Rectifier

Heater
(Opt.)

+t°

Green Ground Screw

Spring Drive CW On Loss of Power Spring Drive CCW On Loss of Power

Impor tan t :  D i rec t ion  o f  r o ta t i on  i s  based  on  v iew ing  ac tua to r  f r om  top .  To  ope ra te  mu l t i p le  ac tua to rs
in  pa ra l l e l  f r om  a  s ing le  sou rce  requ i res  i so la t i ng  re lays  i n  t he  f i e ld  w i r i ng .3

W I R I N G  D I A G R A M S

Figure 2 (For Illustration Purposes only) Figure 3 (For Illustration Purposes only)

SURE 100

Motor drive both CCW & CW
intermediate stop capability
spring drive CW on loss of power.

Operation Notes:

A. Power to terminal 1 & 2 will 
motor drive and brake hold 
actuator in CCW most position
if the brake is energized at
terminal 1 & 4 when switch N.O.
of SW2 closes.

B. Power to terminal 1 & 4 will 
brake hold actuator in whatever 
position it is in at the time.

C. Power to terminal 1 & 3 will 
motor drive and spring hold 
actuator in CW most position.

D. Loss of power will spring drive 
and spring hold actuator in CW 
most position.

Motor drive both CCW & CW
intermediate stop capability
spring drive CCW on loss of
power.

Operation Notes:

A. Power to terminal 1 & 3 will 
motor drive and brake hold 
actuator in CW most position
if the brake is energized at
terminal 1 & 5 when switch N.O.
of SW1 closes.

B. Power to terminal 1 & 5 will 
brake hold actuator in whatever 
position it is in at the time.

C. Power to terminal 1 & 2 will 
motor drive and spring hold 
actuator in CCW most position.

D. Loss of power will spring drive 
and spring hold actuator in CCW
most position.



S U R E  1 0 0
N E M A  4 ,  6 ,  7  A N D  9  D I M E N S I O N A L  I N F O R M A T I O N

1. Direction of rotation is based 
on viewing actuator from top.

2. Actuator shown in power fail 
position.

3. Mounting geometry complies 
with ISO 5211 flange type F07
(except bolt thread).

4. Two keys are recommended for 
driving device.

Dwg. No. 90-853

11.56 DIA

21.53
28.81 Cover Removal

18.60 3/4 NPT
2 Places

2.34 DIA

5.78
Open/Close
Indicator

Cover

Spring Housing

Valve Mounting
Surface

CW Spring Drive
Adjustable End of
Travel Stop

CCW Spring Drive
Adjustable End of

Travel Stop

Conduit Entry Conduit Entry
5/16-18 UNC x .63 deep
TYP 4 Places
Located on a 2.756 (70mm) D.B.C.

1.102 (28mm) DIA x 1.38 (35mm) deep

1.240 (31.5mm)

5/16" Square or (8mm x 7mm) KEY
Typ 2 Places

CCW Spring Return CW Spring Return

F i g u r e  4

F i g u r e  5

N O T E S

4

*



O p e r a t i o n
Power On: The electric motor drives the gear train, which in turn winds the spring and turns the device. An internal limit switch
de-energizes the motor and the brake, which holds the return spring and device in position.
Power Off: When the current is interrupted by either a control signal or a power failure, the return spring drives the device to its original
position.

N o t e : It is recommended that the actuator be driven electrically in both directions for normal operation to prolong cycle life.

M a i n t e n a n c e
Gear train is permanently lubricated at the factory for the average life of the actuator. No further attention is required.

T h e r m a l  O v e r l o a d
The internal thermal overload switch de-energizes the motor and prevents overheating of the motor windings due to excessive
operation, stalling or high ambient temperatures.

D u t y  C y c l e
The maximum duty-cycle to be expected without interruption by thermal cut-off at an ambient temperature of 65C˚ is 25% (3
“OFF” times for every 1 “ON” time) for the 5 and 10 second design, and 50% (1 “OFF” time for every 1 “ON” time) for the 30
second design.

S t o r a g e
The Surepowr actuator must be stored in a clean, dry, temperature controlled building which is protected from the weather.
Precautions shall be taken to prevent condensation inside or outside the actuator. If there is insufficient external temperature and
humidity control, internal heaters must be installed and energized to protect the unit against condensation from extreme tempera-
ture variations. The actuators shall be stored off the floor on suitable pallets and must be covered with an unsealed dust protector
allowing side and bottom ventilation.

Tr o u b l e s h o o t i n g  ( N e w  U n i t )
N o t e : Most actuator problems occur due to incorrect cam/travel limit switch setting, or the use of an external travel stop on the device
that the actuator is operating.

Problem 1: Actuator is receiving electric power but the motor does not respond.
Instructions: 1a. Check actuator nameplate to insure correct model, voltage type and spring return direction.

1b. Check all wiring against installation wiring diagram.
1c. Actuator with clockwise fail position: Using a volt meter, check that power is available between

terminals 1 and 2. Then check the voltage between terminal 1 (common) and the two legs of the motor
and capacitor. The meter should indicate a value equal to or greater than the supply voltage indicated on
the actuator nametag.
Actuator with counter-clockwise fail position: Using a volt meter, check that power is available
between terminals 1 and 3. Then check the voltage between terminal 1 (common) and the two legs of
the motor and capacitor. The meter should indicate a value equal to or greater than the supply voltage
indicated on the actuator nametag.

If power is not present at the motor or capacitor leads:
• Cam adjustments are required
• Switch malfunction
• Improper wiring

To  p r e v e n t  i g n i t i o n  o f  h a z a r d o u s  a t m o s p h e r e s ,

d o  n o t  r e m o v e  a c t u a t o r  c o v e r  w h i l e  c i r c u i t s  a r e  l i v e .

SURE 100

5
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Problem 2: Actuator is receiving electric power but the motor only hums.
Instructions: 2a .Perform steps 1a through 1c listed above.

2b. Check to insure the brake is completely disengaged when power is applied.

Problem 3: Actuator runs but operation is erratic.
Instructions: 3a. Perform steps 1a through 1c listed above.

3b. Check ambient temperature. Standard Surepowr actuators have a maximum ambient operating temperature
rating of 65˚C.

3c. Check duty cycle (frequency of operation). See above for details.
3d. Ensure that actuator is not continuously stalled.

Problem 4: Motor runs continuously in spring return direction after actuator output shaft has stopped.
Instructions: 4a. Adjust spring return side travel cam/switch so that the cam trips the switch before the shaft stops motion.

Problem 5: Motor runs continuously but output shaft does not turn.
Instructions: 5a. Check for power to the bridge rectifier and clutch solenoid.

Note: Standard Surepowr actuators are manufactured with thermal overload protectors in series with the motor
common. Should any of the above problems cause the protector to open, it will automatically reset when the
motor temperature is lowered to a safe level.

L o c a t i n g  a n d  O r d e r i n g  P a r t s
For ease and accuracy in identifying and ordering spare or replacement parts, submit the following information from unit nameplate.
1. Serial Number
2. Model Number
3. Voltage

S U R E P O W R T M S E R I E S - S U R E  1 0 0
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PROXIMITY Controls, A Division of Dwyer Instruments, Inc., 1431 State Hwy 210 E, Fergus Falls, MN 56537/Phone 218 739-3364/219 879-8000/Fax 218 739-2734/219 872-90579

Rotary Position Indicator
Thru-Shaft Switches and Transmitters
Explosion Proof and General Purpose

Mark
4

BENEFITS
• A shaft through a 1˝ bushing and O-ring seals the switch

compartment for hazard, corrosion and leak protection, 
(IP 68 submersible).  

• Set screw cams provide infinite adjustment, and user-friend-
ly manual cams provide single-step rotational adjustment
and locking set screw.

• Flexible design allows multiple mechanical or proximity
switch and transmitter option(s).

• Adjustable stainless steel visual indicator with scale is
standard for quarter turn direct drive applications.

• Housing options include 1, 2 or 3 conduit entrances, junction
package, terminal strip and solenoid valve(s).

• Mounting hardware available in plated or stainless steel for
your specific requirements includes rotary, linear and
Namur mounting hardware.

• High temperature to 600°F for limited duration consult fac-
tory for available options.

APPLICATIONS
• Rotary valve actuators and dampers
• Linear valve actuators and cylinders
• Manual valves
•Gear operators
• Positioners

SPECIFICATIONS
Minimum Rotational Travel: 5°.

Maximum Rotational Travel: 360°.

Operational Life: 1,000,000 cycles.

Operating Temperature: -65 to 180°F (-54 to 82°C).

Weight: 3 lb (1.5 k) to 6 lb (3.0 k).

Maximum Altitude: 2000 m (6560 ft).

(Consult Factory for Pneumatic Indicator Data)

See page 4 for other specifications.

Suggested Specification
Position indicators shall be Proximity Model 4XXXXXX. 
The indicator(transmitter)(potentiometer) shall include 0(1)(2) (4)(6)
switch(es). The switch(es) shall be SPDT (DPDT) (Namur)(Magnetic
Blow-out) mechanical (proximity) rated at

amps. The coupling shall be direct(lever) drive. The housing
shall be painted aluminum (epoxy coated) with a screw-on metal(clear
plastic) cover. The housing shall include one 3/4˝ NPT conduit
entrance and 0(1)(2) 1/2˝ NPT conduit entrance(s) (and terminal
strip). It shall be NEMA 4,4X,7,9, UL/CSA certified Class I Groups
C, D Divisions 1 and 2 (ATEX Flameproof) (ATEX Intrinsically Safe
- IS) (SAA Flameproof). See reverse side for complete specifications
and ordering information. The part number is 4XXXXXX.

Cutaway View Model 42RD0J2 Shown

1
[25.40]

CLEARANCE REQUIRED
FOR COVER REMOVAL LEVER DRIVE

DIRECT DRIVE

4-1/4
[107.95]

3
[76.20]

1-1/6
[26.99]

5/16
[7.94].249 ± .001

[6.32 ± .03]

2-3/8
[60.33]

1-1/4
[31.75]

5-5/16
[150.81] *4-9/16

[115.89]

#6-32 UNC THREAD
X 1/4 [6.35] DEEP

4-7/8
[123.83]

2-3/8
[60.33]

1-9/16
[39.69]

3/4 NPT
CONDUIT

CONNECTION
OR OPTIONAL

M25

118° Ø4-7/16
[112.71]

1/4
[6.35]
TYP

Ø1/8 [3.18] PIN
TYP 2 PLACES

1/2 NPT CONDUIT CONNECTION (OPTIONAL)
OR OPTIONAL M20 2 PLACES

1/4-20 UNC THREAD X 7/16 [11.11] DP
TYP 2 PLACES

*FOR MODELS 11, 12, 41, 42, 61 & 62

1-1/2
[38.10]

®

®
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Standard
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4 Mark 4, Thru-Shaft

FUNCTION DATA

1 1 Switch*
2 2 Switches*
3 Potentiometer, 1K Ohm. Available with Switch Types B, C, I, O, R, S, V, W*†
32 Potentiometer, 2K Ohm. Available with Switch Types B, C, I, O, R, S, V, W*†
35 Potentiometer, 5K Ohm. Available with Switch Types B, C, I, O, R, S, V, W*†
310 Potentiometer, 10K Ohm. Available with Switch Types B, C, I, O, R, S, V, W*†
320 Potentiometer, 20K Ohm. Available with Switch Types B, C, I, O, R, S, V, W*†
4 4 Switches*
5 Transmitter, 4 to 20 mA. Available with Switch Types B, C, I , O, R, S, V, W*†
6 6 Switches. Available with Switch Types B, C, I, R, V, W
7 AS-interface and 1 Switch. Available with Switch Types B, I, R, W*
8 AS-interface and 2 Switches. Available with Switch Types B, I, R, W*

SWITCH DATA

O No Switches*
A SPDT Snap, Rated: 15A @ 125/250/480 VAC (~): 1/8 hp @ 125 VAC (~),

1/4 hp @ 250 VAC (~). 1/2A @ 125 VDC (  ), 1/4A @ 250 VDC (  ).
B Inductive sensor. 10 to 30 VDC (  ) Load: 0.1A*
C SPDT High Temperature Snap, 350°F (176°C) for 600 hours. Rated:,

15.1A @ 125/250/277 vac (~).*
D DPDT Snap, Rated: 10A @ 125/250 VAC (~) 0.3A @ 125 VDC (  ), 0.15A @ 250 VDC (  ).
G SPDT Gold Contact Snap, Rated: 1A @ 125 VAC (~).
H SPDT Hermetically Sealed Snap. Rated: 1A @ 125 VAC (~).
I NAMUR Inductive Sensor. 15 mA max @ 5-25 VDC (  ).*
M SPDT Magnetic Blow Out, Rated: 10A @ 125 VAC (~)/VDC (  ), 1/4 hp @ 125 VAC (~)/VDC (  ).
R SPDT Hermetically Sealed Reed, Rated: 2A @ 125 VAC (~), 2A @ 24 VDC (  ).*
S SPDT Snap, Rated: 4A @ 125/250 VAC (~).
T SPDT High Temperature Snap, 250°F (121°C) Continuous, Rated: 5A @ 125/250/480 VAC (~).
V SPDT Snap, Rated: 11A @ 125/250 VAC (~), 1/3 hp @ 125/250 VAC (~),

1/2 A @ 125 VDC (  ). 1/4A @ 250 VDC (  ), 4A @ 125 VAC (~) (tungsten)*
W SPDT Gold Contract Snap, Rated: 0.1A @ 125 VAC (~)*

DRIVING METHOD

D Direct Drive, Stainless Steel Visual Indicator Standard*
L Lever Drive, Shaft Output*

HOUSING MATERIAL AND FINISH

0 Aluminum, Painted Black.* (Other colors available, consult factory)
1 Aluminum, Painted White Epoxy with SS trim.*
6 Cast 316 Stainless Steel*

SPECIAL ENCLOSURE FEATURES

J1 Junction Package with One 1/2˝ Female NPT Conduit Connection and Terminal Strip.*
J2 Junction Package with Two 1/2˝ Female NPT Conduit Connection and Terminal Strip.*
S SAA Listed Flameproof*
SV1 1 Attached Solenoid Valve (Must be ordered with J1 option)*
SV2 2 Attached Solenoid Valve (Must be ordered with J2 option)*
MT Metric Threaded Conduit Connection, M25 (M20 for optional J1 and J2 connections).*
B Directive 94/9/EC, KEMA 03 ATEX 2391,          II 2 G EEx d IIC T6 (-20°C≤ Tamb ≤70°C)

(T5 (-20°C≤Tamb≤80°C) optional wording).*
IS Directive 94/9/EC, KEMA 03 ATEX 1392 X            II 1 G EEx Ia IIC T4 (-20°C≤ Tamb ≤40°C)

4 2 A D 0 EXAMPLE OF POPULAR MODEL NUMBER

*Junction package available. Consult factory for solenoid valve packages and pneumatic indicator option.

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

Specifications and Ordering Information

Class I, Groups C,D, 
Class II, Groups E,F,G,
Divisions 1 and 2

Class I, Groups C,D,
Class II, Groups E,F,G,
Divisions 1 and 2

Designed to meet type 1,2,3,3R,3S,4,4X,6,7,9,12,13

II 2 G EEx d IIC T6 or T5(Flameproof – B; Special Enclosure Features)
II 1 G EEx ia IIC T4 (Intrinsically Safe – IS; Special Enclosure Features)
Ingress Protection Certified IP68

Certified Ex d IIC T6 IP68 (15 meters)

NOTE: When ordering mounting kits, please supply make and model number of your actuator or valve. 

®

®

Australian
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† Potentiometer and transmitter outputs will have no switches when ordered with switch type O, 2 switches if ordered with switch types B, C, I, R,
V, or W, and 4 switches if ordered with switch type S. No other switch types are available.

lampkin
Line

lampkin
Line

lampkin
Line

lampkin
Line

lampkin
Line

lampkin
Text Box
4xTxx switch has been successfully tested to 250°C for one hour to meet NFPA-130 and NFPA-502 requirements.

lampkin
Text Box
NOT COMPATIBLE WITH "T" (HIGH TEMP SWITCH)
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DIMENSIONS

CLEARANCE REQUIRED
FOR COVER REMOVAL LEVER DRIVE 1-1/16

(26.99)

5/16
[7.94].249 ± .001

[6.32 ± .03]

2-3/8
[60.33]

DIRECT DRIVE

4-1/4
[107.95]

3
[76.20]

5-15/16
[150.81] *4-9/16

[115.89]

1-1/4
[31.75]

#6-32 UNC THREAD
X 1/4 [6.35] DEEP

1-9/16
[39.69]

4-7/8
[123.83]

3/4 NPT
CONDUIT

CONNECTION
OR OPTIONAL

M25

1
[25.40] 2-3/8

[60.33]

Ø4-7/16
[112.71]

1/4
[6.35]
TYP

Ø1/8 [3.18] PIN
TYP 2 PLACES

1/2 NPT CONDUIT CONNECTION (OPTIONAL)
OR OPTIONAL M20 2 PLACES

1/4-20 UNC THREAD X 7/16 [11.11] DP
TYP 2 PLACES

*FOR MODELS 11, 12, 41 & 42  

118° 1-1/2
[38.10]

OPEN

HART® is a registered trademark of HART Communication Foundation.
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INTRODUCTION

The Proximity Mark Series is a line of position indicators with a selection of various output options. Three model styles

make up the Mark Series to cover almost any application. A magnetic drive that completely seals the switch

compartment from the atmosphere for maximum leak protection is utilized in the Mark 1. The Mark 3 uses the same

magnetic drive of the Mark 1, but it can be used for multi-turn applications with 1 to 25 revolutions, such as gate valves.

A through shaft drive is incorporated in the Mark 4 making the unit a lower cost alternative to the Mark 1 for applications

that are not as demanding. 

Standard models in the Mark Series have visual position indicators and are weatherproof, flameproof, and submersible.

A large variety of outputs are available to fit specific applications. There is a choice of 1 to 6 switch outputs of 13

varieties including inductive sensors, high temperature switches, gold contact switches, hermetically sealed switches,

and high current switches. Besides the switch outputs the Series offers potentiometer outputs, 4 to 20 mA transmitters

and HART® communication.

The units are purchased for either direct drive applications, such as rotary valves, or lever drive applications, such as

linear valves. For the Mark 1, 3, and 4 this instruction manual starts with installation of the unit to the device being

monitored, and the set up of switch models. Separate instructions follow covering the potentiometer and transmitter set

up if your unit has those options. 
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SPECIFICATIONS

General

Product Ratings:

Weatherproof and flameproof. NEMA 1, 2, 3, 3R, 3S, 4, 4X, 6, 7, 9, 12, 13. (Housing styles M and N are NEMA 4,

4X only.) 

UL rated: Class I, Div. 1 & 2, Groups B, C, D (Some units available for Group A, consult factory); Class II, Div. 1 & 2,

Groups E, F, and G.  

CSA rated: Class I, Div. 1 & 2, Groups A, B, C, D; Class II, Div. 1 & 2, Groups E, F, and G; Submersible to 50 feet. 

SAA rated: -S suffix, Certified Ex d IIC T6 IP68 (15 meters).

ATEX Compliant: 

-B suffix, directive 94/9/EC, 

KEMA 03 ATEX 2391X, 0344 II 2 G Ex d IIC T6 for -25°C/-40°C/-50°C ≤ Tamb ≤ 70°C and T5 for -25°C/-

40°C/-50°C ≤ Tamb ≤ 80°C optional wording depending on output and switch type selected. Compliant per EN

60079-0:2006 and EN 60079-1:2004.

–IS suffix directive 94/9/EC, 

KEMA 03 ATEX 1392X, 0344 II 1 G Ex ia IIC T4.

(Switch type C is not available with ATEX; Switch type B is not available with ATEX intrinsically safe, -IS suffix).

Compliant per EN 60079-0: 2006, EN 60079-11: 2007, and EN 60079-26: 2007.

Electrical Connections: Screw terminal. Optional factory sealed leads that are 36˝ 

(914.4 mm) of 16 AWG.

Conduit Connection: 3/4˝ female NPT standard. Optional one or two 1/2˝ female NPT. M25 and M20 optional

(Standard on SAA certified products).

Mounting Orientation: Not position sensitive.

Weight: 4 to 6 lb (1.5 to 3.0 kg).

Operational Life: Over 10,000,000 cycles.

Maximum Altitude: 2000 meters.
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Mark 1, 3 and 4 with Switch Outputs

Temperature Limits: -58 to 176°F (-50 to 80°C). Switch Type C rated to 350°F (176°C) for 600 hours, Switch Type T

rated to 250°F (121°C) continuous. (ATEX flameproof, -B suffix, rated -50°C (-58°F) to 80°C (176°F) for switch type

A, G, H, T, or M, -40°C (-40°F) to 80°C (176°F) for switch type O, R, S, V, or W, -25°C (-13°F) to 80°C (176°F) for

switch type B, D, I, or AS Interface; ATEX intrinsically safe, -IS suffix rated -25°C (-13°F) to 40°C (104°F) for switch

type D or I, -40°C (-40°F) to 40°C (104°F) for switch type R, V, or W, or -50°C (-58°F) to 40°C (104°F) for switch type

A, G, or H.)

Switch Type: See model chart on pages 5 and 6.

Electrical Rating: See model chart on pages 5 and 6.

Set Point Adjustment: Mark 1 and 4: 5 to 360°. Mark 3: 1 to 25 revolutions.

Mark 1, 3, and 4 with Potentiometer

Accuracy: ± 0.5% of full span. Optional ± 0.25% of full span.

Temperature Limits: -40 to 176°F (-40 to 80°C).(ATEX flameproof, -B suffix, rated -40°C 

(-40°F) to 80°C (176°F) for switch types A, G, M, O, R, S, T, V, or W, -25°C (-13˚F) to 80°C (176°F) for switch types

B, D, or I.; ATEX intrinsically safe, -IS suffix, rated -25°C (-13°F) to 40°C (104°F) for switch type I, -40°C (-40°F) to

40°C (104°F) for switch types O, R, S, V, or W.)

Power Rating: 1.5 Watt maximum. 

Output Signal: 1000 Ohm standard. Optional 2000, 5000, 10000, or 20000 Ohms.

Zero and Span Adjustments: Span trim pot with 2000 Ohm adjustment. No zero adjustment.

Rotational Travel: Mark 1 and 4: Minimum: 0°, Maximum: 340°. Mark 3: 0 to 10 revolutions.

Mark 1, 3, and 4 with Transmitter

Accuracy: ± 0.5% of full span. Optional ± 0.25% of full span.

Temperature Limits: -40 to 176°F (-40 to 80°C). (ATEX flameproof, -B suffix, rated -40°C (-40°F) to 80°C (176°F)

for switch types A, G, M, O, R, S, T, V, or W, -25°C (-13°F) to 80°C (176°F) for switch types B, D, or I.; ATEX

intrinsically safe, -IS suffix, rated -25°C (-13°F) to 40°C (104°F) for switch type I, -40°C (-40°F) to 40°C (104°F) for

switch types O, R, S, V, or W.)

Power Requirements: 5 to 30 VDC.

Current Consumption: 50 mA. 

Output Signal: 4 to 20 mA.

Zero and Span Adjustments: Trim pots for adjusting both. Mark 1 and 4: Span is adjustable from 50 to 300°. Mark

3:  Span is adjustable from 1.5 to 8.5 revolutions. 

Conduit Connection: 3/4˝ female NPT standard. Optional one or two 1/2˝ female NPT. M25 and M20 optional

(Standard on SAA models).

Rotational Travel: Mark 1 and 4: Minimum: 50°, Maximum: 300°. Mark 3: Minimum: 1.5 revolutions, Maximum: 8.5

revolutions.

Mark 1, 3, and 4 Transmitter with HART® communication

Accuracy: ± 0.5% of full span. Optional ± 0.25% of full span.

Temperature Limits: -40 to 176°F (-40 to 80°C). [ATEX flameproof, -B suffix, rated -40°C 

(-4°F) to 80°C (176°F) for switch types A, G, M, O, R, S, V or W, -25°C (-13°F) to 80°C (176°F) for switch types B, D

or I; ATEX intrinsically safe, -IS suffix, rated -40°C (-40°F) to 40°C (104°F) for switch types O, R, S, V or W; -25°C

(-13°F) to 40°C (104°F) for switch type I].

Power Requirements: 8 to 30 VDC.

Current Consumption: 21 mA. 

Output Signal: 4 to 20 mA.

HART® Receive Impedance: Rx = 500 kΩ; Cx = 2500 pF.

Zero and Span Adjustments: Pushbuttons or HART® communication master for setting both. Mark 1 and 4: Span is

adjustable from 0 to 330°. Mark 3: Span is adjustable from 1.5 to 8.5 revolutions. 

Conduit Connection: 3/4˝ female NPT standard. Optional one or two 1/2˝ female NPT. M25 and M20 optional

(Standard on SAA models).

Rotational Travel: Mark 1 and 4: Maximum: 330°.  Mark 3: Minimum: 1.5 revolutions, Maximum: 8.5 revolutions.
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Construction

Output

Type

Switch Type

& Rating

1

3

4

1
2

3

32

35

310

320

4

5

6

7

8

9

A

B

C

D

G

H

I

M

0

R

S

T

V

W

Mark 1, Magnetic Coupling

Mark 3, Multi-Turn

Mark 4, Thru-Shaft

1 Switch

2 Switches

Potentiometer, 1K Ohm. Available with switches, see note below.*

Potentiometer, 2K Ohm. Available with switches, see note below.*

Potentiometer, 5K Ohm. Available with switches, see note below.*

Potentiometer, 10K Ohm. Available with switches, see note below.*

Potentiometer, 20K Ohm. Available with switches, see note below.*

4 Switches

Transmitter, 4 to 20mA. Available with switches, see note below.*

6 Switches. Available with Switch Types B, C, I, R, V, W.

AS-interface and 1 Switch. Available with Switch Types B, I, R, W.

AS-interface and 2 Switches. Available with Switch Types B, I, R, W.

Transmitter with HART® communication. Available with switches, see note

below.*

SPDT Snap, Rated: 15A @ 125/250/480 VAC (~) ; 1/8 hp @ 125 VAC

(~), 1/4 hp @ 250 VAC (~), 1/2A @ 125 VDC ( ), 1/4A @ 250 VDC( ).

Inductive Sensor. 10 to 30 VDC ( ). Load: 0.1A.

SPDT High Temperature Snap, 350°F (176°C) for 600 hours, Rated:

15.1A @ 125/250/277 VAC (~).

DPDT Snap, Rated: 10A @ 125/250 VAC (~), 0.3A @ 125 VDC ( ),

0.15A @ 250 VDC ( ).

SPDT Gold Contact Snap, Rated: 1A @ 125 VAC (~).

SPDT Hermetically Sealed Snap, Rated: 1A @ 125 VAC (~).

NAMUR Inductive Sensor. 15 mA max @ 5-25 VDC ( ).

SPDT Magnetic Blow-Out, Rated: 10A @ 125 VAC (~)/VDC ( ), 1/4 hp

@ 125 VAC (~)/VDC ( ).

No Switches

SPDT Hermetically Sealed Reed, Rated: 2A @ 125 VAC (~), 2A @ 

24 VDC ( ).

SPDT Snap, Rated: 4A @ 125/250 VAC (~).

SPDT High Temperature Snap, 250°F (121°C) Continuous, Rated: 5A

@ 125/250/480 VAC (~).

SPDT Snap, Rated: 10A @ 125/250 VAC (~), 1/3 hp @ 125/250 VAC

(~), 1/2A @ 125 VDC ( ), 1/4A @ 250 VDC ( ), 4A @ 125 VAC

(tungsten).

SPDT Gold Contact Snap, Rated 0.1A @ 125 VAC (~).

Available

Options “A”

signifies

available with

corresponding

construction

style.

Mark

1     3    4      

--
A

A

A

A

A

A

A

A

A

--

--

A

A

--

A

A

A

--

--

A

A

--

--

A

A

A

A
A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A
A

A

A

A

A

A

A

A

A

A

A

A

A

  A

A

A

A

A

A

A

A

A

A

A

A

A

*Note: Mark 1 and 4 potentiometer and transmitter outputs will have no switches when ordered with switch type 0; 2

switches if ordered with switch types B, C, I, R, V, or W; and 4 switches if ordered with switch type S. Mark 3

potentiometer and transmitter outputs will have no switches when ordered with switch type 0, and 2 switches if ordered

with switch types A, D, G, M or T.
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Driving

Method

Enclosure

Options

D

L

J1

J2

S

SV1

SV2

MT

B

IS

Mark

1       3        4

Direct Drive (Yoke) with Stainless Steel Visual Indicator.

Lever Drive (Shaft), No Visual Indicator.

Aluminum, Painted Black

Aluminum, Painted White Epoxy with SS trim

Aluminum, Painted Red

Aluminum, Painted (color not yet specified)

Cast 316 Stainless Steel

Aluminum, Painted (color not yet specified)

Junction Package with One 1/2˝ NPT Female Conduit 

Connection and Terminal Strip.

Junction Package with Two 1/2˝ NPT Female Conduit 

Connection and Terminal Strip.

SAA Listed Flameproof

1 Attached Solenoid Valve (Must be ordered with J1 option).

2 Attached Solenoid Valves (Must be ordered with J2 option).

Metric Threaded Conduit Connection, M25 (M20 for optional 

J1 and J2 connections).

Directive 94/9/EC, KEMA 03 ATEX 2391 x, 0344 II 2 G

Ex d IIC T6 (-25/-40/-50°C ≤ Tamb ≤ 70°C) (T5 (-25/-40/-50°C ≤

Tamb ≤ 80°C) optional wording). Depending Output and Switch

Type Selected.

Directive 94/9/EC, KEMA 03 ATEX 1392 x, 0344 II 1 G

Ex ia IIC T4.

A

A

A
A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A
A

A

A

A

A

A

A

A

A

A

--

--

A

A

A

A

A

A
A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

EXAMPLE MODEL NUMBERS

12VD0-J1

Mark 1, 2 Switches both Type V – SPDT, Direct Drive, Painted Aluminum Enclosure with Junction Package.

15VD0

Mark 1, 2 Switches both Type V – SPDT, 4 to 20 mA transmitter, Direct Drive, Painted Aluminum Enclosure.

0
1

2

5

6

7 thru 20

Available Options “A”

signifies available

with corresponding

construction style.
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JUNCTION PACKAGE

Complete factory assembled packages combine visual indication, solenoids, switches and transmitter in a single

convenient UL, CSA, SAA certified or ATEX compliant assembly which saves labor and reduces cost. The simple

package is shipped ready for installation, complete with optional custom designed mounting kit for your specific

application. Many options are available such as painted aluminum, epoxy coated aluminum or stainless steel housings

including a standard 3/4” NPT conduit entrance and choice of 1 or 2 additional 1/2˝ NPT conduit entrances. The optional

conduit entrances are drilled and tapped in the base of the position indicator housing and solenoid valves are screwed

into the entrances. 22 to 16 AWG wire leads from solenoids, switches and optional transmitter are terminated in

prelabeled, easy-access terminal strips protected inside the housing. Note: UL, CSA and SAA approval and ATEX

compliance requires complete package assembly by Proximity. Consult the factory for recommended UL, CSA, SAA

approved or ATEX compliant solenoid valve options. Please consult page 3 and 4 for ATEX Safety Code.

FACTORY SEALED LEADS

Eliminate the possibility of conduit contamination and the need for seal fittings with Proximity’s factory sealed (potted)

leads. This seal has been UL tested to 6000 psi (413 bar) and is UL and CSA listed for Class I, Groups A, B, C, D;

Class II, Groups E, F & G; Div. 1 & 2 locations. Groups may vary depending on the switch model. Standard leads are

16 AWG and 36˝ (91.44cm) long. 

Junction

Package

Factory Seal 

Cutaway of

Model 12ADO

Note: Junction package is not available on six switch

models, switch type A, D, G, H, and T models.
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MOUNTING KITS

Mounting kits are available for direct installation of the Proximity Mark Series onto most valve and actuator brands.

Proximity Controls has over 2000 kits available and can custom make kits for any application. Each kit is specially

designed for a particular actuator or valve, making field mounting simple with standard tools. Mounting kits can be used

with any model in the Mark Series, since external features are identical. Rotary valve kits utilize direct drive couplings,

while linear valve kits use a lever drive.   

Kits include a drive yoke or slotted lever arm, bracket, and fasteners made in either zinc plated steel or stainless steel.

The high strength, spring tempered, stainless steel drive yoke/coupling is tailored to fit securely to a specific valve or

actuator stem ensuring that there is no slippage or binding. No special alignment fixtures are required due to switch-

offset design and yoke to stem engagement that makes installation a snap.  

If you have purchased this unit without a mounting kit, please contact us to get the proper kit for your application.

SWITCH

VISUAL INDICATOR

DRIVE YOKE

MOUNTING KIT

VISUAL INDICATOR

A stainless steel mechanical visual indicator is standard on direct drive units. The indicator provides visual open and

closed indication and a degree scale, which can easily be seen from 75 feet away. The scale is adjustable in 15°

increments and the windows are adjustable in a 56° range with 90° fixed increments. Factory options include 180°

indication, flow path indication, special colors, and LED’s.    
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INSTALLATION PROCEDURE

1. Unscrew cover. Keep threads clean and free from damage.

2. Switches are set at factory when in counterclockwise 

position. Index marks should appear as shown (Mark 1 

only). Set screws, or holes in manual cams, (#2, 4 and 6) on

Closed switches will be directly above index marks.

2 Switch Unit      #1 Open        #2 Closed

4 Switch Unit      #1, 3 Open    #2, 4 Closed

6 Switch Unit      #1,3,5 Open  #2,4,6 Closed

3. Attach appropriate Drive Yoke onto two pins using a #6-32 

screw provided. (Note: Coupling is a special spring temper 

yoke or solid metal block. Do not attempt to fabricate your 

own yokes.)

4. Attach mounting bracket (127-003 is shown) to switch 

housing using 1/4˝ screws provided.

5. With actuator shaft rotated to its counterclockwise position, 

spread the Drive Yoke and slip it down onto the square (or 

rectangular) part of the actuator shaft. Attach bracket with 

two hex cap screws. Before tightening screws, operate 

control slowly with a wrench or power, and observe that 

drive shaft and drive yoke are concentric and perpendicular 

in complete stroke. Adjust position as required, and tighten 

all the mounting screws. Check concentricity and 

perpendicularity. Readjust per above steps as necessary.

ADJUSTMENT PROCEDURE

A. Using a wrench or power, rotate the actuator shaft to extreme clockwise position. All switches should change to their

opposite function.

B. The cam can be relocated and repositioned by loosening the set screw. To adjust manual cams, grasp cam on

knurled segment of cam surface. Simply rotate the cam on spline attached to the shaft. Feeling or sound of clicks

indicates 6º incremental adjustments. Stop rotating and release pressure on cam when it is at proper actuation

point. This allows cam to engage spline. Check the circuit to verify contact at proper point. Rotate shaft. Repeat

steps above as necessary. Lock manual cam on spline by tightening set screw provided for additional security.

C. Screw on cover and tighten against o-ring seal until cover does not turn.

See Pages 19-23 for wiring procedure, intrinsic safety parameters, relevant warnings and schematics.

MARK 1 AND 4 DIRECT DRIVE INSTALLATION

1.

2.

3.

4.

5.
1

2

3

4
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MARK 1 AND 4 LEVER DRIVE INSTALLATION

1

2

3

4

3

4

CLOCKWISE

INSTALLATION PROCEDURE

1. Attach proper mounting bracket to switch housing using screws provided. Tubular spacers are provided for some

installations.

2. Attach appropriate driving lever onto shaft. Do not tighten.

3. Attach switch and bracket to actuator, making sure that lever is free to rotate over entire range of actuator stroke.

4. Attach driving pin or bolt through lever arm if slotted, or on driving side of solid lever. (It may be necessary to loosen

or remove mounting bracket to accomplish connection on some actuators.)

5. Operate actuator very slowly and observe movement of all pins and levers to be sure there are no interferences.

Slide lever up or down on switch shaft to most desirable position. When all motions are made and clearances are

adequate, tighten clamp screw on lever that was left loose in step 2. Tighten all mounting screws. Recheck the

travel of all levers and pins for proper clearance through the entire stroke of the actuator.

6. Unscrew cover. Keep threads clean and free from damage. Index marks are imprinted into driven magnet collar as

shown (Mark 1 only). Set screws or holes in manual cams (#2, 4 and 6) will be directly above index marks on those

switches that are Closed. Marks must be in line when making switch cam adjustments. Cams are set at factory

when in the counterclockwise position, as shown, and listed as follows:

2 Switch Unit #1 Open #2 Closed

4 Switch Unit #1, 3 Open #2, 4 Closed

6 Switch Unit #1, 3, 5 Open #2, 4, 6 Closed

90º travel in clockwise direction will reverse all of above switch positions.
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ADJUSTMENT PROCEDURE

A. Operate actuator to full closed position. Set screws hold cams in place on the shaft. For manual cams, grasp cam

on knurled segment of cam surface and simply rotate cam to get correct actuation point. Clicks indicate incremental

adjustments. Applying pressure on cam in direction of protruding actuation segment of cam surface, and rotating,

eliminates incremental adjustments. Stop rotating and release pressure on cam when at proper actuation point. This

allows engagement of cam to spline. Check circuit to verify contact at proper point. Repeat the cam adjustment

steps as necessary. Lock manual cam on spline with set screw provided for additional security.

B. Operate actuator to opposite extreme (full Open), and adjust cams to suit.

C. Screw on cover and tighten against o-ring seal until cover does not turn.

See Pages 19-23 for wiring procedure, intrinsic safety parameters, relevant warnings and schematics.
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MARK 3 DIRECT AND LEVER DRIVE INSTALLATION

SHAFT DRIVE

YOKE DRIVE

CLOCKWISE

CAM SCREWS

1 2

A
B

C
D

E

INSTALLATION PROCEDURE

Mount the switch as necessary, concentric and perpendicular over the rotating shaft that is to be monitored. Direct drive

yokes are available in many widths and lengths to fit your needs (Yokes are fabricated from spring temper stainless

steel. Do not attempt to fabricate your own yokes.) Shaft drive units require an appropriate coupling (flexible type

recommended) to the shaft being monitored.

ADJUSTING PROCEDURE

1. Remove cover by unscrewing. Take care to keep threads clean and free from damage.

2. Clockwise rotation of the yoke or shaft will move the bar up, counterclockwise moves it down.Switches are set at 

the factory for approximately one revolution of the yoke or shaft to actuate switch #1. Notice, that the cam screw for

switch #1 is in location E. By changing that cam screw to location D, three additional revolutions of the yoke or shaft

will be required to actuate #1 switch. Moving the cam screw to holes C, B or A will add three revolutions for each 

location moved, until 13 revolutions are required between switch #1 and 2 actuation.

3. The cam screw for switch #2 in location A. By moving it to location B, C, D, or E, three revolutions are added for 

each location change.

4. Rotate the switch slowly through the full cycle several times before tightening the bolts securely. Observe the 

rotation for signs of yoke or shaft misalignment or binding with the actuator shaft. Correct as necessary, then

tighten the mounting bolts and recheck alignment.
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5. The following chart shows the various combinations of screw positions and resulting revolutions between switch 

actuation.

6. Switch actuation at all intermediate number of revolutions or partial revolutions can be selected by turning the cam

screws in or out when located at the nearest location shown above. Any partial number of turns may be selected, 

such as 4-1/2 or 12-3/4.

See Pages 19-23 for wiring procedure, intrinsic safety parameters, relevant warnings and schematics.

Cam Screw Locations Number of Revolutions

Switch #1 Switch #2 Between Switch Actuation

E A 1

D D 4

C A 7

B A 10

A A 13

A B 16

A C 19

A D 22

A E 25
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MARK 1, 3 AND 4 WITH POTENTIOMETER INSTALLATION

TERMINAL3
TERMINAL 2
TERMINAL 1

1 
2 

3

INSTALLATION AND ADJUSTMENT

1. Attach the switch to the actuator or valve. Refer to Installation and Adjustment Instructions:

p. 9 for Direct Drive Mark 1 and 4 Models

p. 10-11 for Lever Drive Mark 1 and 4 Models

p. 12-13 for Mark 3 Models

2. Remove cover by unscrewing. Take care to keep threads clean and free from damage.

3. On models 13XXX and 43XXX, the switches are set at the factory when in the counterclockwise position as shown.

Switch #1 is open, and #2 is closed. When cams are rotated 90º clockwise, #1 becomes closed and #2 is open. 

The cams may be adjusted to increase or decrease the 90º rotation. For model 33XXX refer to pages 12 and 13 

for Switch Adjustment Procedure.

4. The potentiometer is positioned at the factory with the resistance element approximately centered. The resistance

readings in the chart are typical of each different potentiometer.

5. To adjust the potentiometer to a different range, loosen the two lower set screws on the coupling. While holding the

cams in the desired position, rotate the coupling and potentiometer shaft to the preferred location. Rotating 

clockwise reduces resistance between pins 2 and 1, and increases resistance between 2 and 3. Rotating 

counterclockwise increases resistance between pins 2 and 1, and reduces resistance between 2 and 3. If the 

resistance “jumps” rapidly, the pot is improperly rotated and functioning in the 20º dead area. Retighten the 2 set 

screws. A 2K span adjustment pot is provided, to activate move bypass shunt to the other pin.

See Pages 19-23 for wiring procedure, intrinsic safety parameters, relevant warnings and schematics.

Potentiometer

Resistance

Ohms

1000

2000

5000

10000

20000

Ohms Per Degree

of Rotation

2.9

5.8

14.7

29.4

58.8

Resistance Between Pins
No. 2 to No. 1 No. 2 to No. 3

CCW-SET

500

1000

2500

5000

10000

CW-90°

235

471

1178

2354

4708

CCW-SET

500

1000

2500

5000

10000

CW-90°

765

1529

3823

7646

15294
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MARK 1, 3 AND 4 WITH TRANSMITTER INSTALLATION

1 2 3

1
2

CLOCKWISE
ROTATION

Models 15XXX, 35XXX and 45XXX Rotary Position Indicating Switches contain a 4-20 mA Transmitter and two Single

Pole Double Throw (SPDT) Micro switches. Models 150XX, 350XX and 450XX contain a 4-20 mA transmitter only, no

switches.

• 4-20 mA output is fully adjustable for various rotations (zero and span). See chart above for rotation ranges using 

various potentiometers.

• 4-20 mA circuit is supply reversal protected and thermal protected.

• Clockwise or counterclockwise rotation corresponding to increased current output can conveniently field selected 

with plug connector.

INSTALLATION AND ADJUSTMENT

1. Attach the switch to the actuator or valve. Refer to Installation and Adjustment instructions:

p. 9 for Direct Drive Mark 1 and 4 Models

p. 10-11 for Lever Drive Mark 1 and 4 Models

p. 12-13 for Mark 3 Models

2. Remove cover by unscrewing. Take care to keep threads clean and free from damage.

3. On models 15XXX and 45XXX, the switches are set at the factory when in the counterclockwise position as shown.

Switch #1 is open, and #2 is closed. When cams are rotated 90º clockwise, #1 becomes closed and #2 is open.

The cams may be adjusted to increase or decrease the 90º rotation. For model 35XXX refer to pages 12 and 13

for Switch Adjustment Procedure.

4. The potentiometer is positioned at the factory with the resistance element approximately centered.

Potentiometer

Resistance Ohms

1000

2000

Ohms Per

Degree of

Rotation

2.9

5.8

Rotation Range

Mark 1 & 4 Mark 3

Min

50°

25°

Max

300°

150°

Min

1.5 turns

.75 turns

Max

8.5 turns

4.3 turns
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CALIBRATION

A. Set the valve at the position where you want the meter to read 0% (that is 4 mA). It may be necessary to move the

plug connector to change the direction of current output to increasing for clockwise rotation or vice versa.

B. On models 15XXX, loosen the two bottom set screws on the coupling. Rotate the coupling and potentiometer shaft

to the position where the meter reads 0% (4 mA). Tighten two set screws.

C. Turn valve to opposite position where meter should read 100% (20 mA). Use small screwdriver to adjust the blue 

rectangular potentiometer "span" until 100% (20 mA) is on the meter. If it is not possible to reach 100%, refer to 

Troubleshooting instructions.

D. Return valve to original position at 0% (4mA). Use small screwdriver to adjust "zero" turning until 0% (4 mA) is read

on meter. Repeat steps C & D until 4 and 20 mA read consistently on each end of stroke.

TROUBLESHOOTING

I. If no current flows, check polarity of current loop (plus and minus screws on terminal strip). Also check loop 

resistance for open line. 

II. If full output current cannot be achieved by adjustment, voltage at transmitter may be too low. If so, increase power

supply voltage until a minimum of 15 volts is registered or move voltage shunt to 12 VDC.

III. If current increases and decreases in the wrong direction, move the plug Connector from CW to CCW or vice versa.

IV. Check specs to make sure you are in range of adjustment, (See chart on previous page).

V. If the zero adjustment does not have enough range, the zero must be mechanically realigned as follows: Set the 

“zero” (fine 4 mA) adjustment to the middle of its range. (Full multi-turn range is 25 revolutions; set at 12-1/2 

revolutions.) Repeat calibration steps B, C and D.

Two Wire Connections

See Pages 19-23 for wiring procedure, intrinsic safety parameters, relevant warnings and schematics.
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MARK 1, 3 AND 4 TRANSMITTER WITH HART® COMMUNICATION INSTALLATION

Models 19XXX, 39XXX and 49XXX Rotary Position Indicating Switches contain a 4-20 mA Transmitter with HART®

communication and two Single Pole Double Throw (SPDT) Micro switches. Models 190XX, 390XX and 490XX contain

a 4-20 mA transmitter with HART® communication only, no switches.

• 4-20 mA output is fully adjustable for various rotations (zero and span) using pushbuttons or a HART®  

communication master.

• 4-20 mA circuit is polarity insensitive and thermal protected. Though the output terminals are labeled (+) and (-) the

transmitter will function if the terminals are reversed.

• Clockwise or counterclockwise rotation corresponding to increased current output can be selected by use of zero 

and span pushbuttons or a HART® communication master.

INSTALLATION AND ADJUSTMENT

1. Attach the switch to the actuator or valve. Refer to Installation and Adjustment instructions:

p. 9 for Direct Drive Mark 1 and 4 Models

p. 10-11 for Lever Drive Mark 1 and 4 Models

p. 12-13 for Mark 3 Models

2. Remove cover by unscrewing. Take care to keep threads clean and free from damage.

3. On models 19XXX and 49XXX, the switches are set at the factory when in the counterclockwise position as shown.

Switch #1 is open, and #2 is closed. When cams are rotated 90º clockwise, #1 becomes closed and #2 is open. 

The cams may be adjusted to increase or decrease the 90º rotation. For model 39XXX refer to pages 12 and 13 

for Switch Adjustment Procedure.

4. The potentiometer is positioned at the factory with the resistance element approximately centered.

1
2
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CIRCUIT BOARD FEATURES

• Two test points are provided as a convenience for attaching a HART® communication master.

• The WP (write project) shunt enables and disables the ability to change configuration settings. It can prevent 

unintended configuration changes from an accidental press of the ZERO or SPAN button and from communications

with a HART® communication master. Set this shunt to ON to prevent configuration changes. Set this shunt to OFF

to allow configuration changes.

• The FAULT shunt determines whether the transmitter fails high or low in a fault condition. When set to high the 

transmitter will output 21.0 mA in a fault condition. When set to low the transmitter will output 3.6 mA in a fault 

condition. The transmitter will output 3.8 mA and 20.5 mA when operating normally.

• The FIND shunt determines if the transmitter will respond to a FIND command. When set to ON the transmitte 

will respond to a HART® communication master’s Find Command. When set to OFF the transmitter will ignore FIND

commands. This is useful for allowing a HART® communication master to discover the transmitter.

• The LED will flash in response to a HART® communication master’s Squawk Command. This is useful for identifying

a transmitter attached to a HART® communication master.

CALIBRATION

A. Place the WP shunt in the OFF position if necessary to allow calibration to be performed.

B. Set the valve at the position where you want the meter to read 0% (that is 4 mA). Press and hold the ZERO 

pushbutton for two seconds or use a HART® communication master to set the ZERO point.

C. Turn valve to opposite position where meter should read 100% (20 mA). Press and hold the SPAN push button 

for two seconds or use a HART® communication master to set the SPAN point.

D. Reposition the WP shunt if desired.

See Pages 19-23 for wiring procedure, intrinsic safety parameters, relevant warnings and schematics.

*   OPTIONAL, MAYBE CONNECTED TO TEST POINT AS SHOWN OR TO SCREW TERMINALS
** REQUIRED FOR HART® COMMUNICATIONS, OPTIONAL OTHERWISE

FIND SHUNT
FAULT SHUNT

WP SHUNT

SQUAWK LED

TEST POINT

4-20mA
METER

+ - -

+
**250Q

HART®    * 

COMMUNICATION MASTER

24VDC
POWER
SUPPLY
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WIRING PROCEDURE: GENERAL

• Complete all electrical wiring in accordance with Local and National Electrical Codes by qualified personnel

• It may be necessary to segregate power and signal circuits in separate conduit entries.

• Secure ground wire/s under grounding (earthing) screw/s provided.

• Products with flying leads shall be terminated in approved junction box.

WIRING PROCEDURE: HAZARDOUS LOCATIONS, FLAMEPROOF CABLE CONNECTION:

• The cable entry device shall be certified in type of explosion protection flameproof enclosure “d” suitable for the 

conditions of use and correctly installed.

• For ambient temperatures above 65°C, cables and cable glands suitable for at least 95°C shall be used.

CONDUIT CONNECTION:

• An Ex d, EEx d or UL and/or CSA (with appropriate classes and groups) certified sealing device such as a conduit

seal with setting compound shall be provided immediately following the conduit entrance to the enclosure. UL & 

CSA listed factory sealed leads are provided from the factory on request.

• For ambient temperatures above 65°C, the wiring and setting compound in the conduit seal shall be suitable for 

at least 95°C.

• Degree of protection IP66/68W is maintained when suitable glands/plugs are used.

WIRING PROCEDURE: HAZARDOUS LOCATIONS, INTRINSIC SAFETY

• Potentiometer, Transmitter and each Switch and/or NAMUR Sensor must be treated as separate intrinsically safe 

circuits.

ELECTRICAL RATINGS:

• Potentiometer, see page number 4.

• Transmitter, see page number 4

• Switches, see model chart on page number 5.

INTRINSIC SAFETY INPUT PARAMETERS: (SUFFIX “IS”)

• Potentiometer, Ui = 30V; Ii = 50mA; Pi = 0.65W.; Li = 0µH; Ci = 0nF.

• Transmitter, Ui = 30V; Ii = 100mA; Pi = 1.3W; Li = 0µH; Ci = 0nF.

• Switches, Ui = 30V; Ii = 100mA; Pi = 1.3W; Li = 0µH; Ci = 0nF.

• Namur Sensor, Ui = 16V; Ii = 76mA; Pi = 242mW; Li = 50µH; Ci = 40nF.

• Transmitter with HART® communication, Ui = 30V; Ii = 100mA; Pi = 1.3W; Li = 0µH; Ci = 4nF.

CAUTION: GENERAL

• Protection provided by the equipment may be impaired if the equipment is used in a manner not 

specified by the manufacturer.

• Risk of electric shock  - disconnect supply circuit before opening. Keep unit tightly closed while

circuits are alive.

• Suitable insulation between signal wiring and hazardous voltage wiring must be provided.

HAZARDOUS LOCATIONS, FLAMEPROOF

• Keep cover tightly closed when in operation.

• De-energize supply circuit before opening.

• To prevent ignition of hazardous locations, replace cover before energizing the electrical circuits.

• After de-energizing delay 3 minutes before opening.

• Do not open AS-interface equipped units when an explosive atmosphere may be present.

CAUTION

MARK 4 FLAME PROOF ENCLOSURE OPTION B

• Repairs only to be conducted by Proximity Controls, A Division of Dwyer Instruments, Inc.

• Inspect thru shaft/bushing joint periodically for wear, if gap exceeds .0033˝ (.0 84 mm) return to Proximity Controls,

A Division of Dwyer Instruments, Inc. for repair or replace unit.

WARNING

HAZARDOUS LOCATIONS, INTRINSIC SAFETY

• Enclosure must be protected from mechanical friction and impact with iron/steel to prevent ignition

capable sparks.

CAUTION

Units without suffix B or IS are not Directive 94/9/EC (ATEX) Compliant. These units are not

intended or use in potentially hazardous atmospheres in the EU. These units may be CE marked

for other Directives of the EU.

NOTICE
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Figure 1: Wiring for switch types A, G, H, M, and T. 1,

2, or 4 switches.

Figure 2: Intrinsically safe wiring for switch types A, G,

H, M and T. 1, 2, or 4 switches

Figure 3: Wiring for factory sealed leads option. 1, 2, or

4 switches. Switch 1 wires are red, switch 2 wires are

black, switch 3 wires are white, and switch 4 wires are

brown. Wires are labeled C, NO, NC.

Figure 4: Intrinsically safe wiring  for factory sealed

leads option. 1, 2, or 4 switches. Switch 1 wires are red,

switch 2 wires are black, switch 3 wires are white, and

switch 4 wires are brown. Wires are labeled C, NO, NC.
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SW 2
ABOVE 1ST
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SW 1
BOTTOM
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INTRINSICALLY SAFE
BARRIERS

GREEN WIRE
- GROUND

SCHEMATICS: GENERAL AND INTRINSIC SAFETY

1. Units supplied with switch option A, G, H, M or T have screw terminals on the back side of the switch for terminating

wires.

2. Units supplied with switch option D are supplied with 36” minimum (0.91 meters) flying leads.

3. Units supplied with switch option B, C, I, R, S, V or W are supplied with terminal strips or 36˝ minimum (.091 meters)

flying leads.

4. Units with J1 or J2 suffix are supplied with additional 2 or 4 termination points.
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Figure 5: Wiring for switch type D. 1, 2, or 4 switches. Figure 6: Intrinsically Safe wiring for switch type D. 1,

2, or 4 switches.

Figure 7: Wiring for switch types C, R, V and

W. 1, 2, or 4 switches.
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Figure 8: Intrinsically Safe wiring for switch

types C, R, V, and W. 1, 2, or 4 switches
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Figure 9: Wiring for switch types B, C, I, R, V, and W.

1, 2, 4, or 6 switches. Switch types B and I have “+”

and “-” terminals.

SW 6
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SWITCH

SW 5
ABOVE 4TH

SWITCH

SW 4 
ABOVE 3RD

SWITCH

SW 3
ABOVE 2ND

SWITCH

SW 2
ABOVE 1ST

SWITCH

SW 1
BOTTOM
SWITCH

USE CONNECTOR SUPPLIED WITH SWITCH ONLY. 
MAKE SURE CONNECTOR IS PUSHED ON ALL 
THE WAY TO ASSURE A TIGHT CONNECTION.

Figure 10: Wiring for potentiometer and transmitter

outputs with switches. Refer to note at bottom of page 5

for switch details.

POTENTIOMETER
TRANSMITTER

C
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C
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SW 1
BOTTOM
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SW 2
ABOVE 1ST

SWITCH
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SW 4
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SWITCH

12
3

Figure 11: Intrinsically Safe wiring for potentiometer output. Refer to proper switch figure if unit has switches as well.

Figure 12: Intrinsically Safe wiring for transmitter output. Refer to proper switch figure if unit has switches as well.
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PROXIMITY Controls
A Division of Dwyer Instruments, Inc. 
P.O. Box 373

Michigan City, Indiana 46361, U.S.A.

Phone: 219/879-8000 • Fax: 219/872-9057

www.dwyer-inst.com • Email: info@dwyer-inst.com

MAINTENANCE AND REPAIR

The moving parts of these units need no maintenance or lubrication. Some parts are replaceable by qualified

personnel, contact the factory for details. WARNING: Substitution of components may impair intrinsic safety of models

with IS suffix. Use a damp cloth with soap and water for cleaning and decontamination. Solvents may damage O-ring

seals. Units in need of repair should be returned to the following address, freight prepaid. Be sure to include a brief

explanation of the problem and any relevant application information.

Proximity Controls

Attn: Repair Department

1431 State Highway 210E

Fergus Falls, MN 56537

LIMITED WARRANTY

The Seller warrants all Dwyer Instruments, Inc. products and equipment to be free from defects in workmanship or

material under normal use and service for a period of one year from date of shipment. Liability under this warranty is

limited to repair or replacement F.O.B. factory of any parts which prove to be defective within that time or repayment

of the purchase price at the Seller’s option provided the instruments have been returned, transportation prepaid, within

one year from date of purchase. All technical advice, recommendations, and services are based on technical data and

information which the Seller believes to be reliable and are intended for use by persons having skill and knowledge of

the business, at their own discretion. In no case is Seller liable beyond replacement of equipment F.O.B. factory for the

full purchase price. This warranty does not apply if the maximum ratings label is removed or if the instrument or

equipment is abused, altered, used at ratings above the maximum specified, or otherwise misused in any way.

This express limited warranty is in lieu of and excludes all other representations made by advertisements or by agents

and all other warranties, both express and implied. There are no implied warranties of merchantability or fitness for a

particular use for goods covered hereunder.

BUYER’S REMEDIES

The buyer’s exclusive and sole remedy on account of or in respect to the furnishing of non-conforming or defective

material shall be to secure replacement thereof as aforesaid. The Seller shall not in any event be liable for the cost of

any labor expended on any such material or from any special, direct, indirect, consequential or incidental damages to

anyone by reason of the fact that it shall have been non-conforming or defective.

SEE WIRING 
SCHEMATIC

SEE WIRING 
SCHEMATIC

WIRING SCHEMATIC
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Figure 13: Intrinsically Safe Wiring for transmitter

with HART® communication output. Refer to proper

switch figure if unit has switches as well.
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Spec-00358  D

Junction Boxes  Hinge-Cover

EQUIPMENT PROTECTION SOLUTIONSSUBJECT TO CHANGE WITHOUT NOTICEstainless steel1

Spec-00358D763.422.2211763.422.2600

stainless steel
Junction Boxes
Hinge-cover

continuous-Hinge witH clamps, type 4x

inDustRy stanDaRDs

UL 50, 50E Listed; Type 3R, 4, 4X, 12; File No. E27567
cUL Listed per CSA C22.2 No 94; Type 3R, 4, 4X, 12; File No. 
E27567
UL 508A Listed; Type 3R, 4, 4X, 12; File No. E61997
cUL Listed per CSA C22.2 No 94; Type 3R, 4, 4X, 12; File No. 
E61997

NEMA/EEMAC Type 3R, 4, 4X, 12, 13
CSA File No. 42184: Type 4, 4X, 12
IEC 60529, IP66
Meets NEMA Type 3RX requirements

application
Used in either indoor or outdoor applications, these enclosures 
combine a rugged continuous hinge, seamless foam-in-place 
gasket and stainless steel screw-down clamps for a reliable seal 
that protects components from corrosive environments.

speciFications
•  16 and 14 gauge Type 304 or 316L stainless steel
•  Seams continuously welded and ground smooth 
•  Seamless foam-in-place gasket
•  Stainless steel screws and clamps
•  Pull stainless steel continuous hinge pin to remove door 
•  Weldnuts provided for mounting optional panels and terminal 

block kits 
•  Bonding provision on door and body

FinisH
Cover and sides of body have smooth #4 brushed finish.

accessoRies
See also Accessories.
Fast-Operating Clamp-Cover Junction Box Clamp
Lock Kit for Clamp Cover Junction Boxes
Panels for Junction Boxes
Terminal Block Kit Assembly for Junction Boxes Overview

moDiFication anD customiZation
Hoffman excels at modifying and customizing products to 
your specifications. Contact your local Hoffman sales office or 
distributor for complete information.
Bulletin: A51S

Standard Product 

Catalog Number AxBxC in./mm
Stainless
Steel Type UL Listed

Body
Gauge

Cover
Gauge

Steel
Panel

Conductive
Panel

Panel Size
D x E 
in./mm

Mounting
G x H 
in./mm

Overall
L x W 
in./mm

F 
in./mm

J 
in./mm

N 
in./mm

T 
in./mm

V 
in./mm

Y 
in./mm

A6044CHNFSS 6.00 x 4.00 x 4.00 
152 x 102 x 102

304 508A 16 16  A6P4  A6P4G 4.88 x 2.88
124 x 73

6.75 x 2.00
171 x 51

7.50 x 4.94
191 x 125

3.50
89

3.62
92

2.38
60

3.00
76

0.31
8

0.56
14

A606CHNFSS 6.00 x 6.00 x 4.00 
152 x 152 x 102

304 50, 50E 16 16  A6P6  A6P6G 4.88 x 4.88
124 x 124

6.75 x 4.00
171 x 102

7.50 x 6.94
191 x 176

3.50
89

3.62
92

2.38
60

5.00
127

0.31
8

0.56
14

A8064CHNFSS 8.00 x 6.00 x 4.00 
203 x 152 x 102

304 50, 50E 14 16  A8P6  A8P6G 6.75 x 4.88
171 x 124

8.75 x 4.00
222 x 102

9.50 x 6.94
241 x 176

3.50
89

3.62
92

1.38
35

5.00
127

0.25
6

0.62
16

A1008CHNFSS 10.00 x 8.00 x 4.00 
254 x 203 x 102

304 50, 50E 14 16  A10P8  A10P8G 8.75 x 6.88
222 x 175

10.75 x 6.00
273 x 152

11.50 x 8.94
292 x 227

3.50
89

3.62
92

1.38
35

7.00
178

0.25
6

0.62
16

A12106CHNFSS 12.00 x 10.00 x 6.00 
305 x 254 x 152

304 50, 50E 14 16  A12P10  A12P10G 10.75 x 8.88
273 x 225

12.75 x 8.00
324 x 203

13.50 x 10.94
343 x 278

5.50
140

5.62
143

2.38
60

9.00
229

0.25
6

0.62
16

A1212CHNFSS 12.00 x 12.00 x 6.00 
305 x 305 x 152

304 50, 50E 14 16  A12P12  A12P12G 10.75 x 10.88
273 x 276

12.75 x 10.00
324 x 254

13.50 x 12.94
343 x 329

5.50
140

5.62
143

2.38
60

11.00
279

0.25
6

0.62
16

A1412CHNFSS 14.00 x 12.00 x 6.00 
356 x 305 x 152

304 50, 50E 14 16  A14P12  A14P12G 12.75 x 10.88
324 x 276

14.75 x 10.00
375 x 254

15.50 x 12.94
394 x 329

5.50
140

5.62
143

2.38
60

11.00
279

0.25
6

0.62
16

A1614CHNFSS 16.00 x 14.00 x 6.00 
406 x 356 x 152

304 508A 14 16  A16P14  A16P14G 14.75 x 12.88
375 x 327

16.75 x 12.00
425 x 305

17.50 x 14.94
445 x 379

5.50
140

5.62
143

2.38
60

13.00
330

0.25
6

0.62
16

A6044CHNFSS6 6.00 x 4.00 x 4.00 
152 x 102 x 102

316L 50, 50E 16 16  A6P4  A6P4G 4.88 x 2.88
124 x 73

6.75 x 2.00
171 x 51

7.50 x 4.94
191 x 125

3.50
89

3.62
92

2.38
60

3.00
76

0.31
8

0.56
14

A606CHNFSS6 6.00 x 6.00 x 4.00 
152 x 152 x 102

316L 50, 50E 16 16  A6P6  A6P6G 4.88 x 4.88
124 x 124

6.75 x 4.00
171 x 102

7.50 x 6.94
191 x 176

3.50
89

3.62
92

2.38
60

5.00
127

0.31
8

0.56
14

A8064CHNFSS6 8.00 x 6.00 x 4.00 
203 x 152 x 102

316L 50, 50E 14 16  A8P6  A8P6G 6.75 x 4.88
171 x 124

8.75 x 4.00
222 x 102

9.50 x 6.94
241 x 176

3.50
89

3.62
92

1.38
35

5.00
127

0.25
6

0.62
16

A1008CHNFSS6 10.00 x 8.00 x 4.00 
254 x 203 x 102

316L 50, 50E 14 16  A10P8  A10P8G 8.75 x 6.88
222 x 175

10.75 x 6.00
273 x 152

11.50 x 8.94
292 x 227

3.50
89

3.62
92

1.38
35

7.00
178

0.25
6

0.62
16

A12106CHNFSS6 12.00 x 10.00 x 6.00 
305 x 254 x 152

316L 50, 50E 14 16  A12P10  A12P10G 10.75 x 8.88
273 x 225

12.75 x 8.00
324 x 203

13.50 x 10.94
343 x 278

5.50
140

5.62
143

2.38
60

9.00
229

0.25
6

0.62
16

A1212CHNFSS6 12.00 x 12.00 x 6.00 
305 x 305 x 152

316L 50, 50E 14 16  A12P12  A12P12G 10.75 x 10.88
273 x 276

12.75 x 10.00
324 x 254

13.50 x 12.94
343 x 329

5.50
140

5.62
143

2.38
60

11.00
279

0.25
6

0.62
16

A1412CHNFSS6 14.00 x 12.00 x 6.00 
356 x 305 x 152

316L 50, 50E 14 16  A14P12  A14P12G 12.75 x 10.88
324 x 276

14.75 x 10.00
375 x 254

15.50 x 12.94
394 x 329

5.50
140

5.62
143

2.38
60

11.00
279

0.25
6

0.62
16

A1614CHNFSS6 16.00 x 14.00 x 6.00 
406 x 356 x 152

316L 50, 50E 14 16  A16P14  A16P14G 14.75 x 12.88
375 x 327

16.75 x 12.00
425 x 305

17.50 x 14.94
445 x 379

5.50
140

5.62
143

2.38
60

13.00
330

0.25
6

0.62
16

A6044CHNFSS and A6044CHNFSS6 UL 508A Listed. The remaining catalog numbers are UL 50 Listed.
Purchase panels separately. Optional stainless steel, composite and aluminum panels are available for most sizes.
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