Model EA31 Electric Actuator invensuys
Medium Torque, Non-Spring ReturnEUrOtherm
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For use with VB-7000 and VB-9000 Series valve bodies from Invensys Eurotherm
and many other commercially available rotary shaft valve bodies with crank arm
and HVAC and combustion air dampers.

Used for two position control of dampers and valves in industrial applications
that do not require return to normal position upon power interruption.

24 Vac, 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

This uni-directional actuator (clockwise rotation) requires a three wire control circuit; SPDT
snap-acting switch orits equivalent - such as a thermostat, pressure switch, or relay. A built-
in, cam operated, snap acting, adjustable auxiliary switch is standard. Itis factory setto make
atmid-stroke. One contact closes at end of stroke; other contact closes at end of next stroke.

The actuatoris shipped withoutmounting hardware orlinkage. In damper applications, crank
arms, connectors, link rods, and mounting brackets will be required. In valve applications, a

valve body and AV type linkage will be required.

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



Medium Torque Actuator

Control Action:
Connections:
Shaft Rotation:
Auxiliary Switch:

Ambient Temperature:
Humidity:

Case:

Mounting:

Dimensions:

Page 2

The actuator gear-train assembly is built with limit switches to stop output shaft
rotation at the end of 180° CW travel. Valve linkage, purchased separately,
assembled to the actuator has a cam operated plunger which transforms the
rotary motion of the actuator output shaft to linear motion to operate the valve
stem.

The actuatorrequiresan SPDT switching actioninthe controller, e.g., thermostat,
pressure switch, or relay. “R” contact is made on a call for heat; “B” contact is
made on a call for less heat; and “C” terminal is common.

“R” terminal on the actuator (assume a valve) is a switch that starts to open the
valve; "B" starts to close the valve; and, “C" is the limit switch. Auxiliary cam
operated switches are available for the operation of additional valves, actuators,
relays, etc.

Auxiliary Switch
(Located near Rear Cover)
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3 wire, SPDT snap acting switch provided by thermostat, pressure switch orrelay
Coded screw terminals

Unidirectional CW 180° each time power is applied

Adjustable SPDT standard. Factory set to make or break at mid-stroke

Type 120 Vac 240 Vac
Running 5.8 Amps 2.9 Amps
Locked Rotor 34.8 Amps 17.4 Amps
Non-inductive 12 Amps 6 Amps

Two or four SPDT auxiliary switches optional. Amp ratings same as above.
Maximum total load not to exceed 2000 VA.

-40 to 136 °F (-40 to 58°C)

5to 95% rh, non-condensing

Die cast aluminum with two 1/2" conduit knockouts each side

Damper: any position; Valve: upright with actuator above center line of valve
body. Allow 6" (152 mm) clearance above wiring compartment

7" Hx5-3/8" W x 6-5/16" D (178 mm x 137 mm x 160 mm)
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Medium Torque Actuator

3. Model Number

4. Installation

Damper Installation

1321-IN-010-0-02

Invensys Systems, Inc. 44621 Guilford Drive Suite 100, Ashburn, VA, 20147, USA

Model EA31-00[JJJ-000-0-00
FieldNo. 1 2 3 4 5 6 7 8 9 101112 13 1415
Fields 1 through 4. Model
Travel Time Torque
Limits  (seconds) (lbs/in; N-m)
EA31- 180° 30 220; 249

Fields 5, 6. Reserved

Fields 7, 8. Options
00 - None
01 - Two auxiliary SPDT switches
02 - Four auxiliary SPDT switches
37 - Weather resistant housing; no aux. switches

Field 9. Motor Voltage/Frequency
0- 120 Vac 60 Hz
3- 240 Vac 60 Hz
5- 24Vac60Hz

Fields 10 through 15. Reserved

Preferred mounting for the actuator is in the upright position but other positions
are acceptable. Allow six inches clearance above the actuator wiring compart-
ment. Actuator may be used in damper and valve control applications. Figure 2
illustrates linkage operating arm through a 90 ° arc.

E©> ) AM 132

Ball Joint
Linkage Connector

Crank Arm for clamping
on 1/2' diameter shafts

Actuator

Figure 2. Linkage

To fasten damper linkage, proceed as follows:

1) Fasten linkage connector and end of damper crank arm.

2) Fasten linkage connector at punch mark on actuator crank arm (about .707
of the radius).

3) Move damper to normal position and clamp connecting link to connectors.

4) Check adjustment for proper operation by running actuator and driven shaft
between limits of travel.

CAUTION!
If crank arm does not provide propertravel, reset connecting linkin linkage
connector. Never attemptto turn the actuator shaft with a wrench or crank.
This may damage the gears.

Page 3
(+1703) 724 7300



Medium Torque Actuator
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Install all globe type valves with pressure under seat. Refer to flow arrow on body or
piping information on valve body tag.

Note: Information for linkage kits to Barber-Colman Series VB-7000 and VB-2000
valves is available as accessory information in document 1322-IN-007-0-XX. Link-
age to other valve bodies of similar stem stroke and collar size may be achieved by
adjustment of these linkage Kkits.

Nylon Bushing

Plunger -~
Assembly Actuator
Plunger Cam
Front Cover—_ ) ‘ ;
N & Mounting
|

Bracket

- ‘ \.;')Q S }/
ndicator crew 9 Q%\
v K A Stem Extension
/ i
Cover Screws (2) —~ Connectlng <'Mount|ng
Screws (3

P
Stem Locknut L/’
Packing Nu%
Mounting Nut Valve Body

Disconnect the power supply (line power) before installation to prevent
injury and equipment damage!

Make all connections in accordance with the wiring diagram and in accor-
dance with national and local electrical codes.

Use copper conductors only!
Do not exceed the ratings of the devices!

Avoid locations where excessive moisture, corrosive fumes, orvibration is
present!

Power wire selection is shown below. When multiple 24 Vac actuators are
powered from the same transformer, the actuators must be in phase; connectthe
same transformer lead to the“G"” terminal on all actuators and the same
transformer lead to the"H" terminals on all actuators.

Power AWG Maximum Run

24 Vac 14 115 (35m)
24 Vac 12 180" (55 m)
24 Vac 10 285" (87 m)
120 Vac 14 810" (247 m)
120 Vac 12 1275’ (388 m)
120 Vac 10 2040’ (622 m)
240 Vac 14 3340’ (1018 m)

1321-IN-010-0-02
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Checkout

1321-IN-010-0-02

Medium Torque Actuator

Class | circuits must be used for connections to the control and power terminals
(L1, L2, R, B, and C) on line voltage actuators. Class Il circuits may be used for
connections to the control and power terminals (H, G, R, B and C) on 24 Vac
actuators. Connections to the auxiliary switch terminals (R1, B1, C1) may be per
Class Il circuits except when the switch is used on line voltage applications in
which case Class | circuit must be used. When powering actuators from a
commontransformer, the G terminals mustall connecttothe same side to prevent
transformer damage.

™
' Internal
L Jumper
SPDT snap
acting control
AC Supply

Notes:
+ One control per actuator required.
« Valve actuator (stem up open body):
“B" rotates 0° to 180°and closes valve (lowers stem)
“R" rotates 180° to 360°(0°) and opens valve (raises stem)
« On 24 Vac actuators, terminal L1 is labeled “H"
and terminal L2 is labeled “"G"

Figure 4. External Wiring for Heating Application

After the entire system has been installed, the following checks for proper
operation must be made:

1) Be sure the system is powered, and on.

2) Turnthermostat to call for cool. Actuator should rotate clockwise from 0°to
180°% turning off the heating media. View actuator from output shaft end
(front).

3) Turnthermostatto callforheat. Actuatorshould rotatefrom 180°to 360 °(also
0°),and turn on heating media.

4) If the room temperature varies excessively, check for these causes:
® Thermostat in wrong location for proper sensing
* Improper air distribution
® Thermostat not properly calibrated
® Thermostat has dirty contacts
® Thermostat cover has slots blocked
* Heating media unavailable
® Heating media will not shut off

Invensys Systems, Inc. 44621 Guilford Drive Suite 100, Ashburn, VA, 20147, USA Page 5
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Medium Torque Actuator

6. Internal Auxiliary Switch Adjustment

7. Maintenance

Page 6

The adjustable built-in SPDT auxiliary switch is actu- L
ated by the cam nearest the back of the actuator. @\
Although it can be adjusted to operate at any pointin

the actuator rotation, it is factory set to operate at

approximately mid-stroke.

To set the operating point of the internal auxiliary
switch:

1) Insertascrewdriverthroughthe openinginthetop ~ '9ure 5. Adjusting
plate directly behind the terminal block plate, and /12y Switeh
engage the gear-like plastic disk.

2) Adjustthe switch to operate the 0 °(360°) end of actuator travel by turning the
disk clockwise. Each “click” of the switch adjustment disk represents
approximately three angular degrees change in the operating point.

Minimum maintenance is required since the motor and gear train are submerged
in oil for continuous lubrication and cooling. If necessary to refill the actuator with
oil (refill capacity 1 to 1-1/4 pints), always use immersion oil which is available in
quart containers (BYZP-195). For best performance, oillevel - with actuator upright
- should be up to the edge of the oil fill hole which is located in the front case of the
actuator. | n this case, lay the actuator on its back when refilling with oil.

www.eurotherm.com 1321-IN-010-0-02



Medium Torque Actuator

8. Mounting Dimensions

Spring Return
L AN Only L AN
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Figure 6. Mounting Dimensions
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AUSTRALIA Melbourne

Invensys Process Systems
Australia Pty. Ltd.

T (+61 0) 8562 9800

F (+610) 8562 9801

E info.eurotherm.au@invensys.com

AUSTRIA Vienna

Eurotherm GmbH

T (+43 1) 7987601

F (+43 1) 7987605

E info.eurotherm.at@invensys.com

BELGIUM & LUXEMBOURG
Moha

Eurotherm S.A/N.V.

T (+32) 85 274080

F (+32) 85 274081

E info.eurotherm.be@invensys.com

BRAZIL Campinas-SP
Eurotherm Ltda.

T (+5519) 3707 5333
F (+5519) 3707 5345

E info.eurotherm.br@invensys.com

CHINA

Eurotherm China

T (+86 21) 61451188

F (+86 21) 61452602

E info.eurotherm.cn@invensys.com
Beijing Office

T (+86 10) 5909 5700

F (+86 10) 5909 5709/10

E info.eurotherm.cn@invensys.com

FRANCE Lyon

Eurotherm Automation SA
T (+33 478) 664500

F (+33478) 352490

E info.eurotherm.fr@invensys.com

GERMANY Limburg
Eurotherm Deutschland GmbH
T (+49 6431) 2980

F (+49 6431) 298119

E info.eurotherm.de@invensys.com

www.eurotherm.com

INDIA Mumbai

Invensys India Pvt. Ltd.

T (+91 22) 67579800

F (+91 22) 67579999

E info.eurotherm.in@invensys.com

IRELAND Dublin

Eurotherm Ireland Limited

T (+353 1) 4691800

F (+353 1) 4691300

E info.eurotherm.ie@invensys.com

ITALY Como

Eurotherm S.r.|

T (+39031) 975111

F (+39 031) 977512

E info.eurotherm.it@invensys.com

KOREA Seoul

Invensys Operations Management

Korea
T (+822) 2090 0900
F (+82 2) 2090 0800

E info.eurotherm.kr@invensys.com

NETHERLANDS Alphen a/d Rijn
Eurotherm B.V.

T (+31172) 411752

F (+31172) 417260

E info.eurotherm.nl@invensys.com

POLAND Katowice

Invensys Eurotherm Sp z o.o.

T (+48 32) 7839500

F (+48 32) 7843608/7843609

E info.eurotherm.pl@invensys.com

SPAIN Madrid
Eurotherm Espafa SA
T (+34 91) 6616001
F (+34 91) 6619093

E info.eurotherm.es@invensys.com

SWEDEN Malmo
Eurotherm AB

T (+46 40) 384500
F (+46 40) 384545

E info.eurotherm.se@invensys.com

SWITZERLAND Wollerau
Eurotherm Produkte (Schweiz) AG
T (+41 44) 7871040

F (+41 44)7871044

E info.eurotherm.ch@invensys.com

UNITED KINGDOM Worthing
Eurotherm Limited

T (+44 1903) 268500

F (+44 1903) 265982

E info.eurotherm.uk@invensys.com

U.S.A. Ashburn VA

Invensys Eurotherm

T (+1703) 724 7300

F (+1703) 724 7301

E info.eurotherm.us@invensys.com

ED64

Eurotherm is also represented in the

following countries:

Afghanistan
Albania
Algeria
Angola
Argentina
Armenia
Azerbaijan
Bahrain
Bangladesh
Barbados
Belarus
Bermuda
Bolivia
Bosnia and
Herzegovina
Botswana
Brazil
Brunei Darussalam
Bulgaria
Cambodia
Cameroon
Canada
Central African
Republic
Chad
Chile
Colombia
Congo
Costa Rica
Céte d'lvoire
Croatia
Cyprus
Czech Republic
Denmark
Djibouti
Ecuador
Egypt
El Salvador
Eritrea
Estonia
Ethiopia
Fiji
Finland
Georgia
Ghana
Greece
Greenland
Guinea
Hungary
Iceland
Indonesia
Iraq
Israel
Jamaica
Japan
Jordan
Kazakhstan
Kenya
Kuwait
Kyrgyzstan
Laos

Latvia

Lesotho

Libya

Lithuania

Macedonia

Madagascar

Malaysia

Malta

Micronesia

Moldova

Morocco

Mozambique

Myanmar

Namibia

Nicaragua

Niger

Nigeria

Norway

Oman

Pakistan

Palestinian Territory

Papua New Guinea

Paraguay

Peru

Philippines

Poland

Qatar

Romania

Russia

Rwanda

Saudi Arabia

Senegal

Serbia and
Montenegro

Sierra Leone

Singapore

Slovakia

Slovenia

Somalia

South Africa

Sri Lanka

Sudan

Swaziland

Syria

Tajikistan

Tanzania

Thailand

The Gambia

Tunisia

Turkey

Turkmenistan

Uganda

Ukraine

United Arab Emirates

Uruguay

Uzbekistan

Venezuela

Vietnam

Yemen

Zambia

Zimbabwe

Represented by:
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