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Combination Strainer Valve
Integrated Isolation Ball Valve and Strainer • 400 WOG

Terminator S Junior

Features
•	 Integrated backflush
•	 Additional accessory tap
•	 Triple sealing stem with 2 Viton® 

o-rings and Teflon® seal
•	 Blow out proof stem
•	 100% leak tested
•	 Made in Italy
•	 Leakproof stem - Lifetime warranty

Pressure and Temperature Rating
•	 400 WOG
•	 250°F Max

Smart Part Number Ordering Guide

TS-CF-QX

TS C F Q X

Valve Size
A 1/2"
B 3/4"
C 1"
D 1-1/4"
E 1-1/2"*
F 2"*

Optional Accessories
X Extended Handle
Q Blowdown

Optional

C

A

B

DIRECTION OF FLOW

Material Specifications
Part Material
Body Brass - CW602N
End Connection Brass - CW602N
Ball Chrome Plated Brass - CW602N
Seat (2) Virgin PTFE
Stem Brass - CW602N
Packing Virgin PTFE
Stem O-ring (2) Viton®

Packing Gland Brass - CW614N
Handle Steel - Geomet® Plated
Handle Nut Steel - Geomet® Plated
Filter Basket 304 Stainless Steel
C-Clip Retainer 304 Stainless Steel
Body Insert Brass - CW602N
Auxiliary Seat Virgin PTFE
Cap Brass - CW602N
O-ring Viton®

Back Flush Plug Brass - CW614N
Back Flush O-ring Viton®

Back Flush Cap Brass - CW614N

Dimensions
Size A B C Cv
1/2" 3.48 2.40 4.75 13.02
3/4" 3.48 2.40 4.75 13.02
1" 4.19 2.60 4.75 16.28

1-1/4" 4.84 3.23 5.88 24.20
1-1/2" 5.00 3.50 5.88 39.63

2" 6.06 3.15 8.13 74.85
*Does not have back flush feature

WARNING: This product can expose you to chemicals including lead, which is known 
to the State of California to cause cancer, and lead, which is known to the State of 
California to cause birth defects or other reproductive harm. For more information go 
to www.P65Warnings.ca.gov.

!
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Drain and Blowdown Valve
Isolation Ball Valve • 600 WOG 

Features
•	 3/4” garden hose drain connection
•	 Includes drain cap and retainer
•	 100% leak tested

Pressure and Temperature Rating
•	 600 WOG
•	 300°F Max

Material Specifications
Part Material
Body Brass - CW617N
Retaining Ring Brass - CW617N
Ball Chrome Plated Brass - C3604DB
Seat (2) PTFE
Stem Brass - CW617N
Stem Sealing EPDM
Handle Painted Aluminum
Screw Steel - Nickel Plated
Cap Brass - CW617N
Retaining Strap Plastic
Washer Ring EPDM

Dimensions
Part # Inlet Outlet A B C
TQ-B1 1/4" MNPT 3/4" GH 1.76 1.37 1.06

WARNING: This product can expose you to chemicals including lead, which is known 
to the State of California to cause cancer, and lead, which is known to the State of 
California to cause birth defects or other reproductive harm. For more information go 
to www.P65Warnings.ca.gov.

!
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Hydronic Union
600 WOG 

Terminator U

Features
•	 Pressure / temperature (PT) test ports
•	 Additional accessory taps
•	 100% leak tested

Pressure and Temperature Rating
•	 600 WOG
•	 250°F Max

Smart Part Number Ordering Guide

TU-AFC-QV

TU A F C Q V

Valve Size
A 1/2"
B 3/4"
C 1"
D 1-1/4"
E 1-1/2"
F 2"

Tailpiece Size and Type
No Reduction
F FNPT
M MNPT
C SWT

Single Reduction*
RF FNPT
RM MNPT
RC SWT

Double Reduction**
2RF FNPT
2RM MNPT
2RC SWT
*Only available on 3/4" - 2" valves
**Only available on 1" - 2" valves

Optional Accessories
X Extended PT Port / 

Accessories
V Manual Air Vent

AB Automatic Air Vent  
w/Ball Valve

B Ball Valve Air Vent
Q Blowdown / Drain

Body Type
F FNPT
C SWT

Optional

DIRECTION OF FLOW

A

B

Material Specifications
Part Material
Body Brass - CW617N
O-ring EPDM
Tail Piece Brass - CW617N
Union Nut Brass - CW617N

Dimensions
Size A B
1/2" 2.30 0.63
3/4" 3.10 0.88
1" 3.28 1.13

1-1/4" 3.99 1.38
1-1/2" 3.86 1.63

2" 4.65 2.13
Note: Dimensions for a SWT x SWT valve, additional dimensions available upon request

WARNING: This product can expose you to chemicals including lead, which is known 
to the State of California to cause cancer, and lead, which is known to the State of 
California to cause birth defects or other reproductive harm. For more information go 
to www.P65Warnings.ca.gov.

!
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Flexible Hose
Braided Stainless Steel Hose • EPDM Core • Union

Features
•	 ASTM E84 Fire rated - meets 25/50
•	 Union Connection

◦◦ 1/2” - 1” gasket-less cone connection
◦◦ 1-1/4” - 2” flat connection with BA-U fiber gasket

•	 100% leak tested

Temperature Rating
-5˚F to 195˚F

Smart Part Number Ordering Guide

HC-CMM-12

HC C M M 12

Valve Size
A 1/2"
B 3/4"
C 1"
D 1-1/4"
E 1-1/2"
F 2"

Union End 
Connection
M MNPT
C SWT

Length
12"
18"
24"
36"

Note: 12" only available 
through 1" and 18" only 
available through 1-1/2"

Material Specifications
Part Material
Hose Braiding 304 Stainless Steel
Crimping Ferrules 304 Stainless Steel
Core EPDM
End Connection (2) Brass - CW614N
Union Nut Nickle Plated Brass  - CW614N
Tail Piece Brass - CW614N
Gasket* BA-U Fiber

*Gasket only used on 1 1/4" - 2" hoses

Cv
Length 1/2" 3/4" 1" 1-1/4" 1-1/2" 2"

12" 3.3 11.0 20.9 N/A N/A N/A
18" 3.2 10.7 20.3 37.9 64.4 N/A
24" 3.1 9.9 19.5 36.9 61.0 110.7
36" 3.0 9.3 18.2 34.7 55.0 100.8

Max. Operating & Burst Pressure Rating
Size Operating (PSI) Burst (PSI)
1/2" 400 1500
3/4" 400 1200
1" 225 900

1-1/4" 200 800
1-1/2" 175 600

2" 150 500

Installation Notes
•	 ON INSTALLATION : Avoid absolutely any tension 

due to stretching, twisting or torsion during 
the course of tightening the connectors.

◦◦ Install and tighten the fixed male connector
◦◦ Install and tighten the union adapter
◦◦ Install and tighten the swivel nut

•	 Use two spanners in order to screw in the union: 
One to hold the hexagon of the adapter. The 
other to tighten the nut at the same time.

IMPORTANT - Do not re-screw the fixed connector 
or adaptor after tightening of the swivel nut; this 
will cause torsion on the flexible hose, with a risk 
of rapid deterioration. On removal, take the same 
precautions. Not applicable for gas applications. 
Before installing refer to the installation & 
operation instructions for complete details.

WARNING: This product can expose you to chemicals including lead, which is known 
to the State of California to cause cancer, and lead, which is known to the State of 
California to cause birth defects or other reproductive harm. For more information go 
to www.P65Warnings.ca.gov.

!
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 Refer to the QuickLIT website for the most up-to-date version of this document.

Applications    

The F261 Series Flow Switches respond to fluid flow in 
lines carrying water, ethylene glycol, or other 
nonhazardous fluids. 

F261 Series Standard Flow Switches use a variety of 
paddle sizes to respond to fluid flow rates in 
applications with pipe sizes greater than 1 inch trade 
size.

A model is also available for applications with 
swimming pool water and cutting fluids.

Installation
F261 Series Standard Flow Switches are packaged 
with 1 in., 2 in., 3 in., and 6 in. stainless steel flow 
paddles along with a paddle screw and lock washer. 
See Table 2 for replacement parts.

IMPORTANT: Do not install or use this F261 Series 
Flow Switch in or near environments where 
corrosive substances or vapors could be present. 
Exposure of the F261 Series Flow Switch to 
corrosive environments may damage the device’s 
internal components and will void the warranty.

IMPORTANT: Do not use F261 Series Flow 
Switches where the fluid in the pipes drops below 
the fluid’s freezing point, causing an internal
freeze-up.

IMPORTANT: Use this F261 Series Flow Switch 
only as an operating control. Where failure or 
malfunction of the flow switch 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 flow 
switch.

IMPORTANT: Utiliser ce F261 Series Flow Switch 
uniquement en tant que dispositif de régulation. 
Lorsqu'une défaillance ou un dysfonctionnement du  
flow switch risque de provoquer des blessures ou 
d'endommager l'équipement contrôlé ou un autre 
équipement, la conception du système de contrôle 
doit intégrer des dispositifs de protection 
supplémentaires. Veiller dans ce cas à intégrer de 
façon permanente d'autres dispositifs, tels que des 
systèmes de supervision ou d'alarme, ou des 
dispositifs de sécurité ou de limitation, ayant une 
fonction d'avertissement ou de protection en cas de 
défaillance ou de dysfonctionnement du flow switch.

F261 Series Flow Switches
Installation Instructions

Part No. 24-7664-2969, Rev. A
Issued February 18, 2015

http://cgproducts.johnsoncontrols.com/default.aspx
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Dimensions

Figure 1: Dimensions for F261 Standard Flow Switch, in. (mm)
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Installing the Flow Paddles

Adjust the flow paddles to the size of the pipe used. 
Install the large flow paddle, if needed. Trim the flow 
paddle at the arc corresponding to the pipe size. See 
Figure 2, Figure 3, Figure 4, and Table 1.     

Note: Allow a minimum clearance of 3/16 in. (5 mm) 
between the end of the flow paddle and the pipe wall.

     

IMPORTANT: The flow paddle must not touch the 
pipe or any restrictions in the pipe. If the flow paddle 
touches the pipe (or restrictions in the pipe), the 
switch may not be able to properly detect changes in 
fluid flow.

Figure 2: Installing the Flow Paddles
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Table 1: Trimming the Flow Paddles

Paddle Size Use or Trim This Paddle to Fit 

1 in. 1 in.

1-1/4 in. 2 in.

1-1/2 in. 2 in.

2 in. 2 in.

2-1/2 in. 3 in.

3 in. 3 in.

4 in. 6 in.

5 in. 6 in.

6 in. 6 in.

Figure 3: Trimming the Flow Paddles
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Accessories 

Mounting 

Mount the F261 Series Flow Switches using the 
following guidelines:

• Install the switch so that the enclosure and interior 
are accessible.

• Mount the switch so that the flow of the fluid is in 
the direction of the arrow on the enclosure.

• Use a pipe union on each side of the flow switch to 
allow for easy removal or replacement.

• Do not allow the pipe to extend too far into the flow 
switch casing.

• Use pipe thread sealer or teflon tape on the male 
threads only.

• Do not remove the case-to-cover O-ring on
Type 4/IP67 enclosures.

For standard 1 in. x 1 in. pipe installation, mount the 
F61 flow switch in a standard 1 in. x 1 in. x 1 in. tee. For 
larger sizes of pipe, use a reducing tee to keep the flow 
switch close to the pipe and provide adequate paddle 
length in the flow stream.

Figure 4: Trimming Diagram for the Large Flow 
Paddle
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Table 2: Replacement Paddle Parts

Product 
Code 
Number

Description

KIT21A-600 Stainless steel 3-piece paddle 
(3 in., 2 in., and 1 in. segments) 

KIT21A-601 Stainless steel 6 in. paddle

PLT52A-600R Stainless steel 3-piece paddle 
(3 in., 2 in., and 1 in. segments) and 
Stainless steel 6 in. paddle

IMPORTANT: To avoid damaging the switch, do 
not tighten the switch to the tee by grasping the 
switch enclosure. Use only the wrench flats 
provided.

Figure 5: Use Only the Wrench Flats Provided
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Example: Use a 2 in. x 2 in. x 1 in. tee for a 2 in. 
pipe. If a standard 2 in. x 2 in. x 2 in. tee is used, 
install a face or hex bushing in the top opening to 
reduce the top opening to 1 in.

Location Considerations 

Mount the F261 flow switch in a horizontal pipeline or a 
vertical pipeline with upward fluid flow. When mounted 
in a vertical pipe with an upward flow, the switch trips at 
a slightly higher flow than shown in Table 4 and 
Table 5, due to the effect of gravity on the switch 
mechanism.

Mount the F261 flow switch in a section of pipe where 
there is a straight run of at least five pipe diameters 
from the nearest elbow, valve, or other pipe restriction. 
See Figure 7.

When mounting the flow switch on horizontal pipe, 
mount the flow switch within 60 degrees of vertical. See 
Figure 8.   

Note: Do not subject the flow switches to water 
hammer. Use a suitable water hammer arrester if a 
fast-closing valve is located downstream of the switch. 
See Figure 9.

IMPORTANT: Do not use in a vertical pipeline with 
a downward flow.

Figure 6: Flow Direction for Vertical Mounting
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Figure 7: Required Piping Distance
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Figure 8: Angle Allowed 
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Figure 9: Water Hammer Arrester Location
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Wiring         The F261 models have three color-coded terminals. 
Red is common. See Figure 10 and Table 3 for switch 
action.   

Setup and Adjustments     

!
WARNING: Risk of Electric Shock.
Disconnect the power supply before 
making electrical connections. The 
printed circuit board and its components 
are at AC line voltage. Contact with 
components carrying hazardous voltage 
can cause electric shock and may result 
in personal injury or death.

AVERTISSEMENT : Risque de 
décharge électrique.
Débrancher l'alimentation avant de 
réaliser tout raccordement électrique. 
Le circuit imprimé et ses composants 
présentent une tension CA. Tout contact 
avec des composants porteurs de 
tensions dangereuses risque d'entraîner 
une décharge électrique et de provoquer 
des blessures graves, voire mortelles.

IMPORTANT: Use the terminal screws provided 
(M4 x 8 crosshead). Substitution of other screws 
voids the warranty and agency approvals.

IMPORTANT: To prevent moisture from entering 
and condensate from forming inside the 
Type 3R/IP43 enclosure, do not block the drain hole 
provided.

To prevent moisture from entering and condensate 
from forming inside the Type 4/IP67 enclosure, do 
not remove the case-to-cover O-ring provided on 
the flow switch.

IMPORTANT: Use copper conductors only. Make 
all wiring in accordance with local, national, and 
regional regulations.

IMPORTANT: Do not exceed the control’s electrical 
ratings. Exceeding the control’s electrical ratings can 
result in permanent damage to the control and void 
any warranty.

Table 3: F261 Control Switch Action

Flow Action Switch Closure

Increase Red to Yellow

Decrease Red to Blue

!
CAUTION: Risk of Property Damage.
Do not set the switch lower than the 
factory setting. The switch is factory set 
at approximately the minimum flow rate. 
A lower setting may result in the switch 
failing to return to a no-flow position 
which may result in damage to the 
controlled equipment or other property.

MISE EN GARDE : Risque de dégâts 
matériels.
Ne pas régler le commutateur sur une 
valeur inférieure au paramètre d'usine. 
Le commutateur est réglé en usine sur 
une valeur correspondant environ au 
débit minimum. Un réglage sur une 
valeur inférieure risque d'empêcher le 
commutateur de revenir sur une position 
« aucun-débit », ce qui risque 
d'endommager l'équipement contrôlé ou 
de provoquer d'autres dégâts matériels.

Figure 10: F261 Control Switch Action
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To adjust the setting of the flow switch:

1. Disconnect the power supply before making any 
electrical connections.

2. Remove the enclosure cover.

3. Adjust the control’s flow rate (Figure 11):

• Turn the adjustment screw clockwise to raise 
the flow rate required to activate the switch.

• Turn the adjustment screw counterclockwise 
to lower the flow rate required to activate the 
switch.

Note: Do not lower the flow rate required to 
activate the switch, unless the flow rate required to 
activate the switch was raised from the factory-set 
flow rate.

4. Replace the enclosure cover and tighten the cover 
screws with 12 in•lb of torque.

To verify that the flow rate is set above the factory 
minimum, depress the main lever (see Figure 12) 
multiple times:

• if the lever clicks every time when returning to the 
original position, then the control’s flow rate may be 
set at or above the factory-set minimum value.

• if the lever fails to click every time when returning 
to the original position, then the control’s flow rate 
is set below the factory-set minimum value. 

Turn the adjustment screw clockwise to raise the 
flow rate required to activate the switch. See 
Figure 11. 

   

!
CAUTION: Risk of Property Damage.
Do not attempt to change sealed 
settings. Attempted adjustment may 
damage the control or cause loss of 
calibration or other property damage.

MISE EN GARDE : Risque de dégâts 
matériels.
Ne pas essayer de modifier la position 
des éléments de réglage bloqués. Toute 
tentative de réglage risque 
d'endommager le dispositif de contrôle 
ou de provoquer la perte des valeurs 
d'étalonnage ou d'autres dégâts 
matériels.

Figure 11: Flow Rate Adjustment
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Figure 12: Minimum Adjustment
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Table 4: Flow Rates for Standard Models, 1-3 in. Paddles, GPM (m3/hr) 

GPM (m3/hr) Required to Activate Switch for Pipe Size (in.)

1 1-1/41 1-1/21 2 2-1/22 3 43 53 63 83

Minimum 
Adjustment

Flow 
Increase 
(Close 
R to Y)

4.20 
(0.95)

5.80 
(1.32)

7.50 
(1.70)

13.7 
(3.11)

18.0 
(4.09)

27.5 
(6.24)

65.0 
(14.8)

125 
(28.4)

190 
(43.2)

375 
(85.2)

Flow 
Decrease 
(Close 
R to B)

2.50 
(0.57)

3.70 
(0.84)

5.00 
(1.14)

9.50 
(2.16)

12.5 
(2.84)

19.0 
(4.32)

50.0 
(11.4)

101 
(22.9)

158 
(35.9)

320 
(72.7)

Maximum 
Adjustment

Flow 
Increase 
(Close 
R to Y)

8.80 
(2.0)

13.3 
(3.02)

19.2 
(4.36)

29.0 
(6.59)

34.5 
(7.84)

53.0 
(12.0)

128 
(29.1)

245 
(55.6)

375 
(85.2)

760 
(173)

Flow 
Decrease 
(Close 
R to B)

8.50 
(1.93)

12.5 
(2.84)

18.0 
(4.09)

27.0 
(6.13)

32.0 
(7.27)

50.0 
(11.4)

122 
(27.7)

235 
(53.4)

360 
(81.8)

730 
(166)

1. Values for 2 in. paddle trimmed to pipe.
2. Values for a 3 in. paddle trimmed to fit pipe.
3. Values calculated for a factory-installed set of 1, 2, and 3 in. paddles.

Table 5: Flow Rates for Standard Models, 6 in. Paddles, GPM (m3/hr) 

GPM (m3/hr) Required to Activate Switch for Pipe Size (in.)

4 5 6 8

Minimum 
Adjustment

Flow Increase 
(Close R to Y)

37.0 (8.40) 57.0 (12.9) 74.0 (16.8) 205 (46.6)

Flow Decrease 
(Close R to B)

27.0 (6.13) 41.0 (9.31) 54.0 (12.3) 170 (38.6)

Maximum 
Adjustment

Flow Increase 
(Close R to Y)

81.0 (18.4) 118 (26.8) 144 (32.7) 415 (94.3)

Flow Decrease 
(Close R to B)

76.0 (1.93) 111 (25.2) 135 (30.7) 400 (90.8)
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Operation
The flow switch responds to pressure exerted on the 
fluid paddle by the flowing fluid. A range adjustment 
screw adjusts the rate of the flow required to activate 
the switch. See Table 4 and Table 5 for flow rates.

The red terminal is the Common. Red to Yellow closes 
on flow increase. Red to Blue closes on flow decrease.

Checkout Procedure
Ensure that installation, wiring, and control settings are 
according to the application requirements. Refer to the 
controlled system’s manufacturer specifications for the 
proper settings when adjusting these controls.

Apply power to the control and controlled equipment. 
Cycle the controlled system at least three times at 
normal operating conditions.

Repair Information
Do not make field repairs, except for replacement of 
the flow paddle. For a replacement control or paddle 
kit, contact the nearest Johnson Controls/PENN 
distributor. For more information, contact 
Johnson Controls/PENN application engineering at 
1-800-275-5676.

Troubleshooting

Table 6: F261 Control Switch Action

Flow Action Switch Closure

Increase Red to Yellow

Decrease Red to Blue

Table 7: Troubleshooting

Symptom Solution

Water (condensate) appears within the 
enclosure.

If the control has a Type 3R/IP43 enclosure, inspect the grommet in the 
field-installed cable gland or conduit fitting, and replace the grommet if it is 
defective.
If the control has a Type 4/IP67 enclosure, inspect the case-to-cover O-
ring provided on the flow switch. Ensure that the O-ring is in place and 
undamaged. Ensure the control uses a correct cable gland or conduit 
fitting for Type 4/IP67 applications.

Fluid from the tank leaks into the enclosure 
due to a rod seal failure.

Replace the flow switch.

Switch does not activate due to debris in 
switch mechanism.

Clear any debris from within the switch mechanism. Test the operation of 
the switch several times for proper operation.

Control switch action is reversed. Ensure connections follow wiring diagrams.

Control does not switch. Check the electrical connections.

Switch fails to return to the no-flow position. The switch may be set lower than the factory setting. Increase the setting.
On vertical pipes, ensure that the direction of flow is up. The arrow on the 
switch enclosure must point in the direction of the flow.

Control does not switch on flow increase. Check for a cracked or broken paddle. Replace the paddle, if necessary.
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Technical Specifications        
Table 8:  F261xxH Series Standard Controls Electrical Ratings

Volts 50/60 Hz

UL60730/UL1059 EN60730

24 120 208 240 24 230

Horsepower – 1 1 1 – –

Full Load Amperes – 16 10 10 – 8

Locked Rotor Amperes – 96 60 60 – 48

Resistive Amperes 16 16 10 10 16 16

Pilot Duty VA 125 720 720 720 77 720

Table 9: UL Conformity Declaration Information

Information Description

Purpose of Control F261 Fluid Flow Switch

Construction of Control Electronic independently mounted control

Number of Cycles 100,000 cycles

Method of Mounting 
Control

Mounting to sensed media vessel/orientation

Type 1 or Type 2 Action Type 1.C (Microinterruption)

External Pollution Situation Pollution degree 4

Internal Pollution Situation Pollution degree 2

Rated Impulse Voltage 4,000 VAC

Ball Pressure Temperature Enclosure: 266°F (130°C )
Switch Component: 252°F (122°C)

Control Adjustment 
Instruction

-

Field Wiring Rating Wire/Cord Temperature Ratings:
• 140°F (60°C) only permitted when ambient air and media are less than 

113°F (45°C)
• 167°F (75°C) only permitted when ambient air and media are less than 140°F (60°C)
• 194°F (90°C) only permitted when ambient air is less than 140°F (60°C) and media is less 

than 167°F (75°C)
• 302°F (150°C) permitted when ambient air is less than 140°F (60°C) and media is less 

than 249°F (121°C)

Vessel Pressure F261 Fluid Flow Switch: 290 psi (20 Bar)
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F261 Series Fluid Flow Switches

Switch SPDT

Enclosure UL: Type 3R or Type 4
CE: IP43 (IP23 with drain hole plug removed) or IP67

Wiring Connections Three color-coded screw terminals and one ground terminal

Conduit Connection One 7/8 in. (22 mm) hole for 1/2 in. trade size (or PG16) conduit

Pipe Connector Standard: 1 in. 11-1/2 NPT Threads
Low-Flow: 1/2 in. x 1/2 in. Female NPTF 
                  3/4 in. x 3/4 in. Female NPTF

Maximum Fluid Pressure 290 psi (20 bar)

Minimum Fluid Temperature1 -20°F (-29°C)

Maximum Fluid Temperature2 250°F (121°C)

Ambient Conditions -40 to 140°F (-40 to 60°C)

Compliance North America: cULus Listed; UL 60730, File E6688; 
FCC Compliant to CFR47, Part 15, Subpart B, Class B
Industry Canada (IC) Compliant to Canadian ICES-003, Class B limits

Europe: CE Mark – Johnson Controls, Inc. declares that this product is in compliance with 
the essential requirements and other relevant provisions of the EMC Directive and the 
Low Voltage Directive. 

Australia/New Zealand Mark: RCM Compliant

1. Ensure that the low liquid temperature combined with the low ambient temperature does not lead to freezing the liquid 
inside the body (or bellows, where appropriate). Please observe the liquid freezing point.

2. At higher ambient temperatures, the maximum allowed liquid temperature becomes lower. The temperature of the electrical 
switch inside should not exceed 158°F (70°C).

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond these 
specifications, consult Johnson Controls/PENN Refrigeration Application Engineering at 1-800-275-5676. Johnson Controls, Inc. shall not be 
liable for damages resulting from misapplication or misuse of its products.

United States Emissions Compliance

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to Part 15 of the FCC Rules. These 
limits are designed to provide reasonable protection against harmful interference in a residential installation. This equipment generates, uses 
and can radiate radio frequency energy and, if not installed and used in accordance with the instructions, may cause harmful interference to 
radio communications. However, there is no guarantee that interference will not occur in a particular installation. If this equipment does cause 
harmful interference to radio or television reception, which can be determined by turning the equipment off and on, the user is encouraged to try 
to correct the interference by one or more of the following measures:

 - Reorient or relocate the receiving antenna.

 - Increase the separation between the equipment and receiver.

 - Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.

 - Consult the dealer or an experienced radio/TV technician for help.

Canadian Emissions Compliance

This Class (B) digital apparatus meets all the requirements of the Canadian Interference-Causing Equipment Regulations.

Cet appareil numérique de la Classe (B) respecte toutes les exigences du Règlement sur le matériel brouilleur du Canada.
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Pressure Independent Control Valve
Pressure Regulating Cartridge • Rotary Control Valve • Manual 
Shutoff•  Double Union • 230 WOG

85 Series

Features
•	 5-58 PSID operating range
•	 +/- 5% accuracy up to 15 PSID
•	 Two pressure / temperature (PT) test ports
•	 Location tag
•	 ANSI class IV leakage rate
•	 100% leak tested
•	 Control Valve Stroke: 90°
•	 Rangeability: >100

Pressure and Temperature Rating
•	 230 WOG
•	 15 - 250°F

Accepted Actuator Manufacturers
•	 HCi
•	 Johnson Controls

Smart Part Number Ordering Guide

T85-DFC-39.6

T85 39.6D F C

Valve Size
D 1-1/4"
E 1-1/2"
F 2"

G* 2-1/2"
*Only available as 
FIP x FIP

Body Type
F FNPT
M MNPT
C SWT

Body Type
F FNPT
M MNPT
C SWT

Max Flow Rate 
(GPM)
26.4
52.8
79.3

C

D

A

B

E

DIRECTION OF FLOW

Material Specifications
Part Material
Body Ductile Iron
Regulating Device High Resistance Polymer, EPDM, 303 Stainless 

Steel
Control Valve Brass - CW614N, 18/8 Stainless Steel
Stem Brass - CW602N
 O-rings EPDM
Manual Shut-Off Brass - CW614N

Dimensions
Size A B C D E

1 1/2" 10.12 3.23 8.70 7.80 0.93
2" 10.39 3.23 8.70 7.80 1.10

WARNING: This product can expose you to chemicals including lead, which is known 
to the State of California to cause cancer, and lead, which is known to the State of 
California to cause birth defects or other reproductive harm. For more information go 
to www.P65Warnings.ca.gov.

!



 Refer to the QuickLIT Web site for the most up-to-date version of this document.

VA9208-xxx-x Series Electric Spring Return Valve 
Actuators
Product Bulletin
VA9208-GGx-x, VA9208-AGx-x, VA9208-Bxx-x

Code No. LIT-12011622
Issued November 2017
The VA9208-xxx-x Series Electric Spring Return Valve 
Actuators are direct-mount valve actuators. These 
bidirectional actuators are used to provide accurate 
positioning on Johnson Controls® VG1000 Series 
1-1/4, 1-1/2, and 2 in. (DN32, DN40, and DN50) ball 
valves in Heating, Ventilating, and Air Conditioning 
(HVAC) applications. A mechanical spring return 
system provides rated torque with and without power 
applied to the actuator. The series includes the 
following control responses:

• On/Off, 24 V, 120 VAC, 230 VAC power

• On/Off and Floating Point, 24 V power

• Proportional, 24 V power, for 0(2) to 10 VDC or 
0(4) to 20 mA Control Signal

Optional line voltage auxiliary switches indicate an 
endoscope position or perform switching functions 
within the selected rotation range.        

Figure 1: VA9208 Spring Return Electric Valve 
Actuator

Table 1: Features and Benefits (Part 1 of 2)

Features Benefits

Direct Mounting with a Single Screw Reduces installation time and cost.

Electronic Stall Detection Protects from overload at all angles of rotation. Power consumption is 
reduced holding mode. The actuator may be stalled anywhere in its 
rotation range without the need for mechanical end switches.

Double-Insulated Construction Eliminates need for electrical ground connection for regulatory agency 
compliance.

Microprocessor-Controlled Brushless DC 
Motor (-AGx and -GGx Models)

Provides constant runtime independent of torque and ensures long life.

External Mode Selection Switch
(-AGx and -GGx Models)

Permits control logic reversal for Floating Control (-AGx Models). Permits 
calibration input signal range selection, and control logic reversal for 
Proportional Control (-GGx Models).

Integral Cables with Colored and Numbered 
Conductors

Simplify installation and field wiring.

Integral Connectors for 3/8 in. (10 mm) 
Flexible Metal Conduit (FMC)

Simplify installation and field wiring.

Optional Integrated Auxiliary Switches Provide two integrated line-voltage-capable Single-Pole, Double-Throw 
(SPDT) switches (one fixed and one adjustable switch point) that factuality 
safety interfacing or signaling.

Plenum Rated Models Enable use in other environmental air spaces (plenums) in accordance 
with section 300.22(C) of the National Electric Code.

Optional Thermal Barrier Provides for 284°F (140°C) hot water or 15 psi saturated steam 
applications.

Available Weather Shield for Field Mounting Provides NEMA 3R protection for the actuator.
VA9208-xxx-x Series Electric Spring Return Valve Actuators Product Bulletin 1
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VA9208-GGx-x Series Proportional Actuators
The VA9208-GGx-x Series Actuators provide 
proportional modulation of VG1000 1-1/4, 1-1/2, and 
2 inch ball valves in HVAC systems that are controlled 
by an electronic controller or positioner. The actuator 
responds to 0 to 10 VDC or 2 to 10 VDC control 
signals. With the addition of a 500 ohm resistor, the 
actuator responds to a 0 to 20 mA or 4 to 20 mA signal. 
A 0 to 10 VDC or 2 to 10 VDC feedback signal 
indicates position and provides support for 
master-slave applications.

The VA9208-GGA-2 actuators include plenum-rated 
cables and are specially configured for installation in 
spaces used for environmental air-handling purposes, 
other than ducts and plenums, as specified in National 
Fire Protection Association (NFPA) 70: National 
Electrical Code section 300.22(C), Other Space Used 
for Environmental Air. The space over a hung ceiling, 
when used for environmental air handling purposes, is 
an example of the type of space for which these 
actuators are configured.

VA9208-AGx-x Series On/Off and Floating 
Point Actuators
The VA9208-AGx-x Series Actuators provide on/off 
control or modulation of VG1000 1-1/4, 1-1/2, and 
2 inch ball valves in HVAC systems. Floating point 
control can be provided from a triac or relay. On/off 
control can be provided from a manual switch, 
controller, auxiliary switch from a fan motor contactor, 
or similar device. 

The VA9208-AGA-2 actuators include plenum-rated 
cables and are specially configured for installation in 
spaces used for environmental air-handling purposes 
other than ducts and plenums as specified in National 
Fire Protection Association (NFPA) 70: National 
Electrical Code section 300.22(C), Other Space Used 
for Environmental Air. The space over a hung ceiling, 
when used for environmental air handling purposes, is 
an example of the type of space for which these 
actuators are configured.

VA9208-Bxx-3 Series On/Off Actuators
The VA9208-Bxx-3 Series Actuators provide on/off 
control of VG1000 1-1/4, 1-1/2, and 2 inch ball valves 
in HVAC systems. On/off control can be provided from 
a manual switch, controller, auxiliary switch from a fan 
motor contactor, or similar device.

Locking Manual Override with Auto Release 
and Crank Storage

Allows manual positioning of the actuator hub with automatic return to 
normal operation when power and the control signal are restored.

Override Control (Proportional Model Only) Supports control systems override application through field wiring.

Underwriters Laboratories Inc.® (UL), 
CE Mark, and C-Tick Compliance

Provides internationally recognized regulatory agency appovals.

Manufactured under International Standards 
Organization (ISO) 9001 Quality Control 
Standards

Ensures quality.

5-Year Warranty Protects consumer investment.

Table 1: Features and Benefits (Part 2 of 2)

Features Benefits

IMPORTANT: Use these VA9208-xxx-x Series 
Electric Spring Return Actuators 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.

IMPORTANT: Before specifying VA9208-xxx-x 
Series Electric Spring Return Actuators for plenum 
applications, verify acceptance of exposed plastic 
materials in plenum areas with the local building 
authority. Building codes for plenum requirements 
vary by location. Some local building authorities 
accept compliance to UL 1995, Heating and Cooling 
Equipment, whereas others use different 
acceptance criteria.
VA9208-xxx-x Series Electric Spring Return Valve Actuators Product Bulletin2
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Operation
VA9208-xxx-x Series Actuators provide 95°of rotation. 
A graduated scale from 0% to 100% and a position 
indicator provide visual indication of stroke. A manual 
override allows manual positioning and temporary 
locking of the actuator output hub. Restoring power 
and control signal to the actuator automatically 
releases the manual override the first time the actuator 
is commanded to advance past the locked position. 
When power fails during service, the mechanical spring 
return system returns the valve to the home position.

VA9208-GGx-x Series Proportional Actuators
The VA9208-GGx-x Series uses a brushless DC motor 
controlled by a microprocessor. The microprocessor 
drives the motor at constant speed, independent of 
torque. The microprocessor also monitors the 
brushless DC motor’s rotation to prevent damage to 
the actuator in a stall condition. The actuator can be 
stalled anywhere within its rotation range without the 
need for mechanical end switches. Power consumption 
is reduced in the holding mode. 

The VA9208-GGC-3 version is provided with two 
integrated, line-voltage-capable auxiliary SPDT 
switches. The Switch S1 switch point is fixed at 83% 
closing, while the Switch S2 switch point is 
independently and continuously adjustable from 
74% to 5%. Auxiliary switches are double-insulated so 
an electrical ground is not required.

VA9208-AGx-x Series On/Off and Floating 
Point Actuators
The VA9208-AGx-x Series uses a brushless DC motor 
controlled by a microprocessor. The microprocessor 
drives the motor at constant speed, independent of 
torque. The microprocessor also monitors the 
brushless DC motor’s rotation to prevent damage to 
the actuator in a stall condition. The actuator can be 
stalled anywhere within its rotation range without the 
need for mechanical end switches. Power consumption 
is reduced in the holding mode. 

The VA9208-AGC-3 version is provided with two 
integrated, line-voltage-capable auxiliary SPDT 
switches. The Switch S1 switch point is fixed at 83% 
closing, while the Switch S2 switch point is 
independently and continuously adjustable from 
74% to 5%. Auxiliary switches are double-insulated so 
an electrical ground is not required.

VA9208-Bxx-3 Series On/Off Actuators
The VA9208-Bxx-3 Series uses a DC brush motor 
controlled by analog electronics. The actuator can be 
stalled anywhere within its rotation range without the 
need for mechanical end switches. Power consumption 
is reduced in the holding mode. Three different voltage 
ratings are available for On/Off Actuators.

• VA9208-BGx-3: AC 24 V 50/60 Hz or DC 24 V 
power

• VA9208-BAx-3: AC 120 V 50/60 Hz power

• VA9208-BDx-3: AC 230 V 50/60 Hz power

The VA9208-BAx-3 and VA9208-BDx-3 actuators are 
double-insulated so an electrical ground is not 
required. 

The VA9208-BxC-3 versions are provided with two 
integrated, line-voltage-capable auxiliary SPDT 
switches. The Switch S1 switch point is fixed at 83% 
closing, while the Switch S2 switch point is 
independently and continuously adjustable from 
74% to 5%. Auxiliary switches are double-insulated so 
an electrical ground is not required.
VA9208-xxx-x Series Electric Spring Return Valve Actuators Product Bulletin 3
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Wiring Diagrams

VA9208-GGx-x Series Proportional Actuators     

Figure 2: VA9208-GGx-x Control Wiring 
Diagrams
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Figure 3: VA9208-GGx Control Wiring Diagram 
(Overrides)
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Technical Specifications         

VA9208-GGx-x Series Proportional Electric Spring Return Actuator (Part 1 of 2 )

Power 
Requirements

-GGx Models AC 24 V (AC 19.2 V to 28.8 V) at 50/60 Hz: Class 2 (North America) or Safety 
Extra-Low Voltage (SELV) (Europe), 7.9 VA Running, 5.5 VA Holding Position 
DC 24 V (DC 21.6 V to 28.8 V): Class 2 (North America) or SELV (Europe)
3.5 W Running, 1.9 W Holding Position 
Minimum Transformer Size: 8 VA per Actuator

Input Signal/
Adjustments

-GGx Models 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

-GGx Models Voltage Input: 100,000 ohm
Current Input: 500 ohm with Field Furnished 500 ohm Resistor

Feedback Signal -GGx Models DC 0 (2) to 10 V for Desired Rotation Range up to 95°
Corresponds to Rotation Limits, 0.5 mA at 10 V Maximum

Auxiliary Switch 
Rating

-xxC Models Two Single-Pole, Double-Throw (SPDT), Double-Insulated Switches with Gold 
over Silver Contacts:
AC 24 V, 50 VA Pilot Duty
AC 120 V, 5.8 A Resistive, 1/4 hp, 275 VA Pilot Duty
AC 240 V, 5.0 A Resistive, 1/4 hp, 275 VA Pilot Duty

Spring Return Direction is Selectable with Mounting Position of Actuator:
Actuator Face Labeled A is Away from Valve: CCW Spring Return
Actuator Face Labeled B is Away from Valve: CW Spring Return

Rated Torque Power On
(Running)

70 lb·in. (8 N·m) All Operating Temperatures

Power Off
(Spring Returning)

70 lb·in. (8 N·m) All Operating Temperatures

Rotation Range Maximum Full Stroke: 95°
Adjustable Stop: 35° to 95° Maximum Position

Rotation Time for 
90 Degrees of 
Travel

Power On
(Running)

150 Seconds Constant for 0 to 70 lb·in. (8 N·m) Load, at all Operating 
Conditions
90 Seconds for 0 to 70 lb·in. (8 N·m) in Calibration Mode or Override Mode

Power Off
(Spring Returning)

17 to 25 Seconds for 0 to 70 lb·in. (8 N·m) Load, at Room Temperature
22 Seconds Nominal at Full Rated Load
94 Seconds Maximum with 70 lb·in. (8 N·m) Load, at -40°F (-40°C)

Life Cycles 60,000 Full Stroke Cycles with 70 lb·in. (8 N·m) Load
1,500,000 Repositions with 70 lb·in. (8 N·m) Load

Audible Noise 
Rating

Power On
(Running)

<35 dBA at 70 lb·in. (8 N·m) Load, at a Distance of 39-13/32 in. (1 m)

Power On
(Holding)

<20 dBA at a Distance of 39-13/32 in. (1 m)

Power Off
(Spring Returning)

<52 dBA at 70 lb·in. (8 N·m) Load, at a Distance of 39-13/32 in. (1 m)

Electrical 
Connections

GGx-3 Models 48 in. (1.2 m) UL 758 Type AWM Halogen Free Cable with 18 AWG 
(0.85 mm2) Conductors and 1/4 in. (6 mm) Ferrule Ends

GGx-2 Models 120 in. (3.05 m) UL 444 Type CMP Plenum Rated Cable with 19 AWG 
(0.75 mm2) Conductors and 1/4 in. (6 mm) Ferrule Ends

Auxiliary Switches
(-xxC Models)

48 in. (1.2 m) UL 758 Type AWM Halogen Free Cable with 18 AWG 
(0.85 mm2) Conductors and 1/4 in. (6 mm) Ferrule Ends

Conduit Connections Integral Connectors for 3/8 in. (10 mm) Flexible Metal Conduit
VA9208-xxx-x Series Electric Spring Return Valve Actuators Product Bulletin 9
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Fluid 
Temperature 
Limits

VG12x1 and VG18x1 
Series

23 to 203°F (-5 to 95°C), Not Rated for Steam Service

VG12x5 and VG18x5 
Series

-22 to 212°F (-30 to 100°C), Not Rated for Steam Service

VG12x5 and VG18x5 
Series with 
M9000-561 Thermal 
Barrier Installed

-22 to 284°F (-30 to 140°C) water; 15 psig (103 kPa) at 250°F (121°C) 
Saturated Steam

Ambient 
Conditions

Standard Operating -40 to 140°F (-40 to 60°C); 90% RH Maximum, Noncondensing

Storage -40 to 185°F (-40 to 85°C); 95% RH Maximum, Noncondensing

Enclosure Rating NEMA 2 (IP54) for all Mounting Directions

Compliance United States UL Listed, CCN XAPX, File E27734; to UL 60730-1A: 2003-08, Ed. 3.1, 
Automatic Electrical Controls for Household and Similar Use; and 
UL 60730-2-14: 2002-02, Ed. 1, Part 2 Particular Requirements for Electric 
Actuators

Canada UL Listed, CCN XAPX7, File E27734; to UL 60730-1:02-CAN/CSA: July 2002, 
3rd Ed., Automatic Electrical Controls for Household and Similar Use; and 
CSA C22.2 No. 24-93 Temperature Indicating and Regulating Equipment

Europe CE Mark – Johnson Controls, Inc., declares that this product is in compliance 
with the essential requirements and other relevant provisions of the 
EMC Directive and the Low Voltage Directive.

Australia and New 
Zealand

RCM Mark, Australia/NZ Emissions Compliant

Shipping Weight -GGA Models 3.5 lb (1.6 kg)

-GGC Models 3.9 lb (1.8 kg)

VA9208-GGx-x Series Proportional Electric Spring Return Actuator (Part 2 of 2 )
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Combination Ball Valve
Isolation Ball Valve • Union • 600 WOG

Terminator N

Features
•	 Pressure / temperature (PT) test ports
•	 Additional accessory tap
•	 Triple sealing stem with 2 Viton® 

o-rings and Teflon® seal
•	 Blow out proof stem
•	 100% leak tested
•	 Made in Italy
•	 Leakproof steam - Lifetime warranty

Pressure and Temperature Rating
•	 1/2” - 3/4” 600 WOG
•	 1” - 2” 500 WOG
•	 300°F Max

Smart Part Number Ordering Guide

NT-CFRF-MX

NT C F RF M X

Valve Size
A 1/2"
B 3/4"
C 1"
D 1-1/4"
E 1-1/2"
F 2"

Tailpiece Size and Type
No Reduction
F FNPT
M MNPT
C SWT

Single Reduction*
RF FNPT
RM MNPT
RC SWT

Double Reduction**
2RF FNPT
2RM MNPT
2RC SWT
*Only available on 3/4" - 2" valves
**Only available on 1" - 2" valves

Optional Accessories
X Extended Handle, PT 

Port, and Accessories
V Manual Air Vent

AB Automatic Air Vent  
w/Ball Valve

B Ball Valve Air Vent
M Memory Stop
Q Blowdown / Drain

Body Type
F FNPT
C SWT

Optional

C

D

A

B

DIRECTION OF FLOW

E

F

Material Specifications
Part Material
Body Brass - CW617N
End Connection Brass - CW617N
Ball Chrome Plated Brass -CW617N
Seat (2) Virgin PTFE
Stem Brass - CW614N
Packing Virgin PTFE
Stem O-ring (2) Viton®

Packing Gland Brass - CW614N
Handle Steel - Geomet® Plated
Handle Nut Steel - Geomet® Plated
Union O-ring Viton®

Tail Piece Brass - CW617N
Union Nut Brass - CW617N

Dimensions
Size A* B C D E F Cv
1/2" 4.68 1.53 2.95 0.59 0.25 0.25 16.82
3/4" 4.73 1.93 3.74 0.79 0.25 0.25 34.80
1" 5.44 2.40 4.72 1.00 0.25 0.25 52.20

1-1/4" 6.45 2.59 4.72 1.25 0.37 0.25 112.52
1-1/2" 7.10 3.22 5.90 1.57 0.37 0.25 174.00

2" 7.68 3.50 5.90 2.00 0.37 0.25 255.20
*Length is for a FNPT x MNPT valve, additional dimensions available upon request

WARNING: This product can expose you to chemicals including lead, which is known 
to the State of California to cause cancer, and lead, which is known to the State of 
California to cause birth defects or other reproductive harm. For more information go 
to www.P65Warnings.ca.gov.
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