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RJ-24-MOD 
Modulating Electric Spring Return Actuator 

 

Applications 
The RJ-24-MOD Modulating Actuator is a 
direct-mount, spring return electric actuator that 
operates on AC or DC 24 V power. This bidirectional 
actuator does not require a damper linkage, and is 
easily installed on a damper with a round shaft up to 
1/2 in. (13 mm) in diameter or a square shaft up to 
3/8 in. (10 mm). 

The RJ-24-MOD Modulating Electric Spring Return 
Actuator provides a running and spring return torque of 
53 lb⋅in (6 N⋅m). The rotation range is mechanically 
adjustable. Position feedback is provided through a 
proportional DC voltage signal. 

IMPORTANT: Use this RJ-24-MOD Modulating 
Electric Spring Return Actuator only to control 
equipment under normal operating conditions. 
Where failure or malfunction of the electric actuator 
could lead to personal injury or property damage to 
the controlled equipment or other property, 
additional precautions must be designed into the 
control system. Incorporate and maintain other 
devices such as supervisory or alarm systems or 
safety or limit controls intended to warn of, or protect 
against, failure or malfunction of the electric 
actuator.  

 

Installation 
The RJ-24-MOD Modulating Electric Spring Return 
Actuator mounts directly to the surface in any 
convenient orientation using two No. 12-24 self-drilling 
sheet metal screws (included with the actuator). 
Electrical connections on the actuator are clearly 
labeled to simplify installation. 

IMPORTANT: Do not install or use this 
RJ-24-MOD Modulating Electric Spring Return 
Actuator in or near environments where corrosive 
substances or vapors could be present. Exposure of 
the electric actuator to corrosive environments may 
damage the internal components of the device, and 
will void the warranty. 

Parts Included 
• modulating electric spring return actuator 

• anti-rotation bracket 

• two No. 12-24 self-drilling sheet metal screws 

Special Tools Needed 
• 5/16 in. (8 mm) nut driver 

• 5/16 in. (8 mm) square socket or 3/8 in. (10 mm) 
12-point socket 

• drill with 3/16 in. (5 mm) drill bit 

• digital voltmeter 
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Figure 1: RJ-24-MOD 
Modulating Electric Spring Return Actuator Dimensions, in. (mm) 

Mounting 
The RJ-24-MOD Modulating Electric Spring Return 
Actuator can be easily installed on a damper with a 
round shaft from 3/8 to 1/2 in. (10 to 13 mm) in 
diameter or a 3/8 in. (10 mm) square shaft. If the 
damper shaft extends less than 3-3/16 in. (81 mm), 
see the Removable Coupler section for further 
instructions. If the damper shaft extends less than 
1-11/16 in. (43 mm), install an extension 
recommended by the damper manufacturer. 

Spring Return Direction – Counterclockwise (CCW) 
Operation 
For CCW spring return operation, mount the actuator 
to the damper shaft so that the CCW face of the 
actuator is away from the damper as illustrated in 
Figure 2. The coupler is at the 0° position to drive 
Clockwise (CW) and spring return CCW. 
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Figure 2: CCW Face of Actuator 

Spring Return Direction – CW Operation 
To change the spring return direction to CW, mount 
the actuator to the damper shaft so that the CW face 
of the actuator is away from the damper as illustrated 
in Figure 3. The actuator now drives CCW from the 
0° position. 
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Figure 3: CW Face of Actuator 

The coupler can be inserted on the CW face of the 
actuator for easier access to the coupler clamp 
screws. See the Removable Coupler section for more 
details. 
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Removable Coupler 
If the damper shaft is less than 3-3/16 in. (81 mm) 
long, insert the coupler in the face of the actuator 
closest to the damper. 

To change the position of the coupler, see Figure 4 
and proceed as follows: 
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Figure 4: Changing the Position of the Coupler 

1. Pull the locking clip off the coupler, and remove 
the coupler from the actuator. 

Note: See the Rotation Range section for setting 
a rotation range of less than 90°. 

For 0 to 93° rotation, the coupler must fit as 
closely as possible to, but not on top of, the metal 
plate at the spring return position. 

2. Mount the coupler on either the CW or CCW face 
of the actuator as determined by the shaft length. 

Note: The coupler teeth illustrated in Figure 4 
are designed to prevent insertion of the coupler in 
the wrong angular position. 

3. Snap the locking clip securely into the coupler 
retention groove to retain the coupler. 

Mounting the Actuator 
To mount the actuator, proceed as follows: 

1. Bend or cut the anti-rotation bracket to fit the 
damper frame or duct as illustrated in Figure 5. 

Note: The anti-rotation bracket can be bent to 
fit a round damper. 
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Figure 5: Fitting the Anti-Rotation Bracket on the 

Damper Frame or Duct 
2. Slide the actuator onto the damper shaft. 

!   CAUTION: Risk of Property Damage. 
Mount the actuator perpendicular to the shaft. 
Failure to mount the actuator perpendicular to the 
shaft may cause the shaft to bind. Binding may 
result in damage to the actuator or other property, 
and will void the warranty.  

3. Position the tab of the anti-rotation bracket into the 
slot at the bottom of the actuator as illustrated in 
Figure 5. 

IMPORTANT: The tab on the anti-rotation 
bracket must fit midpoint in the actuator slot. 
Positioning the tab midpoint in the slot prevents 
actuator binding and premature wear, and makes 
actuator removal easier. 

4. See the dimensions in Table 1 and Figure 6 to 
ensure correct positioning of the anti-rotation 
bracket. 

Table 1: Dimensions from Anti-Rotation Bracket to 
Shaft Center 

Shaft Diameter Dimensions, 
in. (mm) 1/2 in. 3/8 in. 

A 3 (76) 2-15/16 (75) 
B 4-7/32 (107) 4-5/32 (106) 
C 6-3/32 (155) 6-1/16 (154) 
D 7-11/32 (187) 7-9/32 (185) 
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Figure 6: Positioning the Anti-Rotation Bracket 

5. Drill mounting holes in the damper frame or duct 
using the anti-rotation bracket as a guide (based 
on the measurements from Table 1 and Figure 6). 

6. Rotate the damper blade(s) to the desired position 
if the power is lost. To ensure a tight seal, rotate 
the actuator 3° away from the spring return 
direction. 

7. Tighten the coupler set screw onto the damper 
shaft. The recommended torque for the set screw 
is 150 to 180 lb⋅in (17 to 20 N⋅m). 

8. Secure the anti-rotation bracket to the damper 
frame or duct using the two No. 12-24 self-drilling 
sheet metal screws provided and a 5/16 in. (8 mm) 
nut driver. 

IMPORTANT: Do not overtighten the mounting 
screws. Overtightening may strip the threads and will 
void the warranty. 

 

IMPORTANT: Place the anti-rotation bracket 
tab midway in the actuator slot. Failure to do so may 
cause the actuator to bind, may cause premature 
wear, and will void the warranty. 

9. Apply power and a control input of DC 10 V long 
enough for the actuator to travel a full stroke, and 
verify that the actuator rotates freely throughout 
the range. 

Rotation Range 
The actuator is factory set for 93° rotation, and the 
rotation range is limited to a minimum of 34.5°. To 
reduce the rotation range, reposition the coupler as 
follows: 

1. Check that the damper blade is visually 
accessible or that its position is permanently 
marked on the end of the damper shaft as 
illustrated in Figure 7. 
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Figure 7: Damper Position Icons 

2. Determine the desired rotation range, and subtract 
that number from 90°. 

3. Pull the locking clip off the coupler as illustrated in 
Figure 4. 

4. Manually reposition the coupler so that the coupler 
set screw aligns with the nodule guide that 
corresponds to the value determined in Step 2. 

Example: 

For a rotation range of 60°, move the coupler so 
that the coupler set screw is at the 30° nodule 
guide (90° – 60° = 30°) as illustrated in Figure 8. 
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Figure 8: Actuator Set for 60° 

Example: 

For a rotation range of 45°, move the coupler so 
that the coupler set screw is midway between the 
40° and 50° nodule guides (90° – 45° = 45°). 

5. Snap the locking clip securely into the coupler 
groove to retain the coupler on the actuator. 
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Feedback Signal 
Figure 9 illustrates the nominal feedback signal 
relative to the rotation position within a 0 to 90° 
rotation range. 

Rotation Position

2-10V

0-10VDirect
Acting

2-10V

Reverse
Acting

0-10V

0° is the spring return position.* 

FeedbackDirection

0.0V  1.7V   3.3V  5.0V   6.7V  8.3V  10.0V

2.0V   3.3V  4.7V  6.0V   7.3V  8.7V  10.0V

10.0V  8.3V  6.7V  5.0V   3.3V  1.7V   0.0V

10.0V  8.7V  7.3V  6.0V   4.7V  3.3V   2.0V

fig
9

 
Figure 9: Nominal Feedback Signal Relative to 

Rotation Position 
If the end-stop positions are changed and the 
CAL function is initiated, the feedback signal is scaled 
proportionally between the new end-stops. 

Wiring 
When combined with a controller, the 
RJ-24-MOD Modulating Electric Spring Return 
Actuator provides reliable, integrated damper control. 
A DC 0 (2) to 10 V or 0 (4) to 20 mA input signal from 
the controller to the electric actuator causes the motor 
to rotate in the proper direction. Upon loss of power, 
the electric actuator returns to its spring return 
position. Rotation is mechanically limited to 93° by 
integral end-stops. An anti-rotation bracket prevents 
lateral movement of the electric actuator. 

See Figure 10 for proper wiring of the 
RJ-24-MOD Modulating Electric Spring Return 
Actuator. 

!   CAUTION: Risk of Electric Shock. 
Disconnect the power supply before making 
electrical connections to avoid electric shock.  

 

!   CAUTION: Risk of Property Damage. 
Do not apply power to the system before checking 
all wiring connections. Short circuited or improperly 
connected wires may result in permanent damage to 
the equipment.  

 

IMPORTANT: Make all wiring connections in 
accordance with local, national, and regional 
regulations. Do not exceed the electrical ratings of 
the RJ-24-MOD Modulating Electric Spring Return 
Actuator. 
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Figure 10: Wiring Diagrams for 

Modulating Control 

Conduit Connections 
If using conduit or other electrical fittings, see Figure 2 
and proceed as follows: 

1. Insert the conduit fitting (field furnished) into the 
1/2 in. conduit adaptor, and hand tighten the 
fitting in the CW direction. 

IMPORTANT: Use flexible metallic conduit or 
its equivalent with the conduit fitting. Use a tool to 
grasp the conduit housing when installing the fitting, 
to avoid stressing the mounted actuator. Do not 
overtighten the fitting into the actuator to avoid 
damaging the actuator housing. 
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2. Feed the wiring cable through the field supplied 
conduit assembly. 

Mode Selection Switch and CAL Function 
The RJ-24-MOD Modulating Electric Spring Return 
Actuator is factory set at DA, DC 0 to 10 V control 
input as illustrated in Figure 11. The DC 0 to 10 V 
input signal corresponds to 0 to 93° rotation. If the 
rotation range is reduced, the end-stop is reached with 
a reduced input signal. For example, if a DC 0 to 10 V 
input signal is selected and the rotation range is limited 
to 75°, the end-stop is reached at DC 8 V. 

3. Attach the conduit assembly to the fitting from 
Step 1, and finish wiring the actuator. 

!   WARNING: Risk of Electric Shock. 
Do not remove the conduit adaptor on the 
RJ-24-MOD Modulating Electric Spring Return 
Actuator. Removing the adaptor defeats the double 
insulation and strain relief features and can result in 
electric shock leading to severe personal injury or 
death.  

CAL
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0-100-10

++
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Figure 11: Mode Selection Switch Setup and Adjustments 

The CAL function enables the actuator to redefine the 
selected control input range proportionally across a 
reduced rotation range. The actuator stores the 
reduced rotation range in nonvolatile memory (retains 
data when power is lost or removed). 

Direction of Action 
The RJ-24-MOD Modulating Electric Spring Return 
Actuator is factory set for Direct Acting (DA) operation. 
In this mode, applying an input signal to the control 
input drives the actuator away from the spring return 
position. For Reverse Acting (RA) operation, move the 
mode selection switch from DA to RA. In this mode, 
applying an input signal to the control input drives the 
actuator toward the spring return position. 

To calibrate the control input range, proceed as 
follows: 

1. With power applied, move the mode selection 
switch to the CAL position and leave it in this 
position for approximately 5 seconds. 

The drive direction for the actuator depends on the 
position of the mode selection switch and the spring 
return direction indicated in Table 2. 

2. Return the mode selection switch to the desired 
selection (example: DA, DC 0 to 10 V control 
input). The actuator automatically rotates until the 
end-stops are found, and proportionally 
reconfigures the control input range to the 
reduced rotation range. 

Table 2: Settings for Drive Direction 

A
 

B
 

CCW Face 
of Actuator 

CW Face 
of Actuator 

Mode Selection 
Switch Setting 

GRY 
3 

(Control Input) 

DA RA RA DA 
Increasing Signal     
Decreasing Signal     

Note: During normal operation, if the actuator 
stroke increases due to seal or seat wear, the 
input is redefined to the increased rotation range 
in approximately 0.5° increments. 

3. If the actuator mounting position is changed or if 
the linkage is adjusted, repeat Steps 1 and 2 to 
reinitiate the CAL function. 

Note: The mode selection switch must remain 
out of the CAL position for at least 2 seconds 
before returning it to the CAL position. 

 Repairs and Replacements 
If the RJ-24-MOD Modulating Electric Spring Return 
Actuator fails to operate within its specifications, 
replace the unit. For a replacement electric actuator, 
contact Ruskin Company. 
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Technical Specifications 
Product  RJ-24-MOD Modulating Electric Spring Return Actuator 
Power Requirements  Nominal AC 24 V ±25% at 50/60 Hz, Class 2,Typical 12.0 VA Running, 

5.0 VA Holding Position; DC 24 V ±10%, Class 2, Typical 5.6 W Running, 
2.2 W Holding Position 

Transformer Sizing 
Requirements 

 14 VA Minimum per Actuator 

Input Signal  DC 0 (2) to 10 V or 0 (4) to 20 mA with Field Furnished 500 ohm Resistor 
Input Signal Adjustments  Factory Set at DC 0 to 10 V, CW Rotation with Signal Increase; 

Selectable DC 0 (2) to 10 V or 0 (4) to 20 mA with Field Furnished 
500 ohm, 0.25 W Minimum Resistor; 
Switch Selectable Direct or Reverse Action with Signal Increase 

Control Input Impedance  Voltage Input: 200,000 ohms; 
Current Input: 500 ohms with Field Furnished 500 ohm Resistor 

Feedback Signal  DC 0 (2) to 10 V for Desired Rotation Range Up to 90°; 
Corresponds to Rotation Limits 

Spring Return  Direction is Selectable with Mounting Position of Actuator: 
CCW Actuator Face Away from Damper for CCW Spring Return; 
CW Actuator Face Away from Damper for CW Spring Return 

Running and Spring 
Return Torque 

 53 lb⋅in (6 N⋅m) 

Rotation Range  Adjustable from 34.5 to 90° CW or CCW; Mechanically Limited to 93° 
Rotation Time  25 to 40 Seconds for 0 to 53 lb⋅in (0 to 6 N⋅m) at All Operating Conditions 
Spring Return Time 
No Power (Off) 

 Nominal 35 Seconds; 90 Seconds Maximum 

Cycles  60,000 Full Stroke Cycles; 
1,500,000 Repositions Rated at 53 lb⋅in (6 N⋅m) 

Audible Noise Rating  51 dBA Nominal at 39-13/32 in. (1 m) 
Electrical Connections  48 in. (1.2 m) 18 AWG UL CMP Plenum Cable with 

1/4 in. (6 mm) Stripped Wire Leads 
Conduit Exit  One 1/2 in. National Pipe Straight Loose (NPSL) Exit 
Mechanical Connections  3/8 to 1/2 in. (10 to 13 mm) Diameter Round Shaft or 

3/8 in. (10 mm) Square Shaft 
Enclosure  NEMA 2 (IP42) 

Operating -25 to 140°F (-32 to 60°C); 90% RH Maximum, Noncondensing Ambient Conditions 
Storage -40 to 185°F (-40 to 85°C); 95% RH Maximum, Noncondensing 

UL Listed, File E27734, CCN XAPX (United States) and XAPX7 (Canada) North 
America Actuator Housing is Plenum Rated per CSA C22.2 No. 236/UL 1995, 

Heating and Cooling Equipment 

Compliance 

European 
Union 

CE Mark, EMC Directive 89/336/EEC 

Shipping Weight  3.5 lb (1.6 kg) 

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond these 
specifications, consult Ruskin Company. Ruskin shall not be liable for damages resulting from misapplication or misuse of its products. 

 Published in U.S.A.
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