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	 UL Listed: UL 873 and CSA C22.2 No. 24-93

High Torque Actuators 
EMP-9xxx series
Installation Instruction
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Approvals

1, 2, 3 ...	 = Action
•	 = Instruction

Explanation of symbols

Attention

On completion of installation on 
the EMP, perform a function test.

Please read the instruction be-
fore installing or operating. Keep 
the instruction in a safe place. You 
find the instruction also at www.
dungs.com If these instructions 
are not heeded, the result may 
be personal injury or damage to 
property.
Any adjustment and application-
specific adjustment values must 
be made in accordance with 
the equipment manufacturers 
instructions.

The installation and maintenance 
of this product must be done 
under the supervision of an ex-
perienced and trained specialist. 
Never perform work if gas pres-
sure or power is applied, or in 
the presence of an open flame.

Safety
first

O.K.1. Introduction

These actuators meet the requirements of both damper control and valve control applications
where it is desirable to move the load in either direction, or to stop it at any point in the stroke.
All models contain feedback slidewires for true position-proportional control.

Actuators are shipped without mounting hardware or linkage.  In damper applications, crank
arms, connectors, link rods and mounting brackets will be required.  In valve applications,
valve bodies and AV type linkages will be required.

Before installing the actuator, look for bent or broken parts or oil leaks.  Actuators should be
connected to a power supply to check operation prior to installation.

All standard actuators include a 100 ohm feedback potentiometer.  The active winding of the
potentiometer is either 180 or 90 angular degrees, as defined by the model number.

For use with VB-7000 and VB-9000 Valve Bodies from Barber-Colman, and
other commercially available rotary valve shaft bodies with crank arms for
HVAC and combustion air dampers.

Used for two position, floating, and proportional control of dampers
and valves in industrial applications.  Typical applications are heat
treat furnaces, ovens, heat recovery systems, water or oil cooling systems.

Features

• Proportional Actuators with Built-in Feedback Potentiometers
• 120 Vac and 240 Vac Models Available
• Die Cast Housings with Four 1/2” Conduit Openings
• Oil Immersed Motor and Gear Train
• SPDT Auxiliary Switch Standard

Action Instruments    •    Barber-Colman    •    Eurotherm Chessell    •    Eurotherm Controls

1321-IN-004-0-11Instruction Manual for Barber-Colman
Series EA Electric High Torque Actuators
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Specification
EMP-9xxx 	 These position proportionating actuators meet the requirements for damper control or valve control applica-

tions where it is desirable to move the crank arm in either, or to stop it at any point in the stroke by shorting 
two contacts.

Ambient Temperature
-40 °F to +136 °F (-40 °C to + 58 °C)
Note: Surface temperature during 
normal operation can reach 40 °F 
above ambient.

°F

0
-40

+136

Electrical Ratings
120 VAC (+10 % / -15 %); 60 Hz
Electrical Connection
1/2” NPT conduit knockout
Power Consumption 190 W
Auxilary Switch Ratings
5.8 A Running; 34.8 A locked rotor

[V] [A] 
[Hz] [VA]

Enviroment and Mounting Position
NEMA Type 1; multipoised (best not 
to have shaft pointing downwards)

Model No. Order No. Travel Description Timing (s) Torque 
(in.- lbs.)

Weight Lbs.
(actual/shipping)

EMP-9430 267245 90° Fixed timing 20 s 550 9/10
EMP-9630 267246 90° Fixed timing 33 s* 1100 9/10
EMP-9830 267243 90° Fixed timing 57 s 1300 9/10
* up to ten times the set timing

Dimensions

NEMA

Feedback
100 ohm slidewire, standard

Cycling Rate:
EMP is rated for 100 % duty cycling & 
continous cycling. Cycle life rating is 
100,000 cycles (0-90°/cycle).

8. Mounting Dimensions

Dimensions shown in inches.
Multiply by 25.4 to get millimeters.

Position Control Wiring

Figure 11.  Two Position Control by an On/Off
Temperature Controller or Thermostat.

SPDT without center position: two position control
SPDT with center position: floating control

1 = Line Voltage

1

2

8

7
43

X

6

5
1

L1

L2

Figure 10.  Position Control

Note: Feedback slidewire
connections not shown.

Call for decreased heat closes C to L and applies line V to 2 for
CW rotation.  Call for increased heat closes C to H and applies
line V to 3 for CW rotation.

Controller contacts must be isolated
from all other circuits, and from ground.

1

2

8

7
43

X

6

5
1

L1

L2

H L C Primary 
Controller

Actuator

1 = Line Voltage

Copyright © 2003, 2004, 2005, Eurotherm Inc.

Barber-Colman
1354 Clifford Avenue
Loves Park, IL 61132-2940

Telephone +1 815 637 3222
Facsimile +1 815 877 1195

http://www.eurotherm.com
info@eurotherm.com

Action Instruments    •    Barber-Colman    •    Eurotherm Chessell    •    Eurotherm Controls
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1.	Preferred: mount in upright position.
2.	When mounting, allowed 10" of clearance above the 

actuator cover. 
	 Inspect unit before installing, look for broken parts or leaks.
3.	Disconnect all power to the actuator before wiring to prevent 

electrical shock and equipment damage.
4.	Do not exceed the electrical ratings given in the specifications 

and on the actuator.
5.	Attach a flexible 1/2” NPT conduit to the actuator.
6.	All connections are line voltage and must be made with 

Class 1 wiring.
7.	Connect the wiring to the appropriate terminals.
8.	When reversing the drive from CCW to CW, exchange 

wires 7 & 8, and then exchange 2 & 3.
9.	Short L1 to 2 to drive CW
	 Short L1 to 3 to drive CCW
	 One option is to use a SPDT switch with center off.

Field Wiring
Terminals Internal EMP-1 Wiring

Aux. feedback Switch

Slidewire for 
feedback positioning

Shading Windings which 
drive actuator (120 VAC)

Motor Winding (120 VAC)
CW 
Limit Switch

CCW 
Limit Switch

CW 

CCW 

Common

120 VAC
Green/Yellow Ground

Short L1 to 2:
Actuator Drives CW

Short L1 to 3:
Actuator Drives CCW

• This wiring diagram shows clockwise rotation to LOW fire,
 counterclockwise rotation to HIGH fire. As viewed from the front.

• Terminal # 1 is COMMON of the SPDT auxiliary switch
• Terminal # 5 is HIGH FIRE contact
• Terminal # 6 is LOW FIRE contact

CCW

Shorting L1 to 3

Wiring & Mounting

All wiring must comply with local electrical 
codes, ordinances and regulations.

Adjustment
Limit Switch	
The counterclockwise limit switch is factory set to stop the 
actuator after 90° of travel. This setting can be changed in the 
field. To adjust the limit switch, removing the top metal cover, 
and locate the small opening next to the terminal block and 
positioned between terminals 3 and 4.   Insert a flathead 
screwdriver through this opening and turn the cam clockwise 
as seen from the shaft end of the actuator to increase the de-
gree of actuator rotation up to a maximum of 320°. Each click 
of the cam represents about 3° change in actuator rotation. 
Attempting to adjust for more than 320° rotation will result in 
both limit switches opening in the clockwise end of the actua-
tor rotation, and the unit will no longer operate. The clockwise 
limit switch is fixed and cannot be field adjusted.
Do not adjust the limit switch beyond 90°.

Auxiliary Switch
An adjustable cam operated SPDT switch is built into each 
actuator. The switch is factory set to operate at the clockwise 
end of the actuator rotation, making terminal 1 to  terminal 6. 
As the cam turns counterclockwise from this point, the cam 
follower drops, breaking 1 to 6 and making 1 to 5. To adjust 
the auxilary switch, removing the top metal cover, and locate 
the small opening next to the terminal block and positioned 
next to terminal 1. Insert a flathead screwdriver through this 
opening and turning the disc clockwise as seen from shaft 
end of the actuator causes the switch to operate nearer the 
counterclockwise end of actuator rotation. Each click of the 
cam represents about 3° change in operating point.  NOTE:  
After turning the disc, remove back plate and reposition the 
wiper; it will need to be repositioned back to zero.

1321-IN-004-0-11 Eurotherm Inc./Barber-Colman Page 9

High Torque Actuators

Figure 9.  Adjusting
 Auxiliary Switch

Figure 8.  Exploded View
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Aux. Switch. 
Adj. Disk Port

5.1 End of Travel Limit Switch Adjustment

Figure 7.   Top View

Access
Hole

Terminal
Block 
Plate

You can adjust the high end
(CCW) of travel limit switch by
inserting a screwdriver through
the access  hole in the terminal
block plate to the notched cam
near the front of the actuator.
Turn the cam clockwise – as seen from the front of the actuator – to increase the
length of rotation; turn the cam counter-clockwise to decrease.  Each click of the
cam represents about 3° change.  Attempting to adjust for more than the nominal
rotation rating in degrees will cause the slidewire (potentiometer) wiper to exceed
its travel end limits and affect calibration.  Different slidewires are furnished for 90°
or 180° models.

The clockwise, low end of travel limit switch (middle switch) is fixed and cannot
be field adjusted.  If the actuator terminal block plate is ever removed, it is
imperative that it be replaced in its original position.  If this is not done, the
clockwise limit switch setting may change slightly as the switches themselves are
anchored to the underside of the terminal block plate.  Rotation is stopped when
the switch cam follower rides up a lobe of its cam.

On valve actuators, it is important that the plunger cam and indicator point straight
down at the clockwise end of the actuator rotation.  Minor adjustments in the
clockwise limit switch can be made to accomplish this by loosening the top plate
and shifting it slightly in the screw slots until the proper location is attained.  After
this is done, re-check CCW and auxiliary switch settings.

5.2 Auxiliary Switch Adjustment

The adjustable, built-in SPDT auxiliary switch is actu-
ated by the cam nearest the back of the actuator.  It is
factory set to switch near the CW end of the actuator
rotation.  Terminal 1 of the common of the switch is
made to terminal 5 from the CCW end of rotation until
the switch point, then terminal 1 is made to terminal 6 for
the rest of the stroke.

To adjust the switch point of the auxiliary switch, follow
the steps shown below.

Note: If, through mis-adjustment or damage, actuator travel has been increased
beyond 180°, the auxiliary switch may, depending on its switch point, operate
twice in a given stroke.
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ated by the cam nearest the back of the actuator.  It is
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Karl Dungs GmbH & Co. KG
P.O. Box 12 29
D-73602 Schorndorf, Germany
Phone 	+49 (0)7181-804-0
Fax	 +49 (0)7181-804-166
e-mail info@dungs.com
Internet http://www.dungs.com

Karl Dungs, Inc.
3890 Pheasant Ridge Drive NE
Suite 150
Blaine, MN 55449, U.S.A.
Phone	763 582-1700
Fax	 763 582-1799
e-mail info@karldungsusa.com
Internet http://www.dungs.com/usa/

We reserve the right to make modifications in the course of technical development.

Model # Description Order No.
AM 392 3/4” crank arm 267239
AM 369 NEMA 4 269243

Accessories & Replacement


