
DESCRIPTION                         BULLETIN NO.                          

COVER HV-100

SIEMENS/CHALLENGER 2&3 WAY BUTTERFLY VALVE ASSEMBLIES HV-101

PART NUMBER CONFIGURATION HV-102R1

VALVE/ACTUATOR SELECTION CHART/SIEMENS 2-WAY HV-103AR4

VALVE/ACTUATOR SELECTION CHART/SIEMENS 3-WAY HV-103BR4

BUTTERFLY VALVE FLOW CHARACTERISTICS HV-104

SIEMENS “G” SERIES ELECTRIC ACTUATORS SPRING RETURN HV-105A

SIEMENS “G” SERIES ELECTRIC ACTUATORS SPRING RETURN SPECIFICATIONS HV-105B

SIEMENS “G” SERIES ELECTRIC ACTUATORS NON SPRING RETURN HV-106A

SIEMENS “G” SERIES ELECTRIC ACTUATORS NON SPRING RETURN
SPECIFICATIONS

HV-106B

SIEMENS/CHALLENGER 2-WAY ELECTRIC VALVE ASSEMBLIES HV-107A

SIEMENS/CHALLENGER 3-WAY ELECTRIC VALVE ASSEMBLIES HV-107B

SIEMENS/CHALLENGER 3-WAY ELECTRIC VALVE ASSEMBLIES CONTINUED HV-107C

SIEMENS PNEUMATIC SPRING RETURN ACTUATOR HV-108

SIEMENS/CHALLENGER 2-WAY PNEUMATIC VALVE ASSEMBLIES HV-109

SIEMENS/CHALLENGER 3-WAY PNEUMATIC VALVE ASSEMBLIES HV-110

CHALLENGER INDUSTRIAL 2-WAY ELECTRIC VALVE ASSEMBLIES 2”-10” HV-111

CHALLENGER INDUSTRIAL 2-WAY ELECTRIC VALVE ASSEMBLIES 12”-24” HV-112

CHALLENGER INDUSTRIAL 3-WAY ELECTRIC VALVE ASSEMBLIES 2”-12” HV-113

CHALLENGER INDUSTRIAL 3-WAY ELECTRIC VALVE ASSEMBLIES 14”-24” HV-114

CHALLENGER 2-WAY D.A. PNEUMATIC VALVE ASSEMBLIES 2”-12” HV-115

CHALLENGER 2-WAY S.R. PNEUMATIC VALVE ASSEMBLIES 2”12” HV-116

CHALLENGER 3-WAY D.A. PNEUMATIC VALVE ASSEMBLIES 2”-12” HV-117

CHALLENGER 3-WAY S.R. PNEUMATIC VALVE ASSEMBLIES 2”-12” HV-118

SIEMENS WIRING DIAGRAM - 2 POSITION S.R. 120VAC HV-119

SIEMENS WIRING DIAGRAM - 2 POSITION S.R. 24VAC HV-120

SIEMENS WIRING DIAGRAM - 3 POSITION S.R. 24VAC HV-121

SIEMENS WIRING DIAGRAM - MODULATING S.R. 0-10VDC &4-20MA HV-122

SIEMENS WIRING DIAGRAM - MODULATING S.R. TANDEM /MASTER /SLAVE HV-123

SIEMENS WIRING DIAGRAM - 2&3 POSITION N.S.R 24VAC HV-124A

SIEMENS WIRING DIAGRAM - 2&3 POSITION N.S.R. 24VAC CONTINUED HV-124B

SIEMENS WIRING DIAGRAM - MODULATING N.S.R. 0-10VDC HV-125

SIEMENS WIRING DIAGRAM - MODULATING N.S.R. 4-20MA HV-126
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6” SERIES 20 C/W TWO
SIEMENS GIB161.1U 24VAC

0-10V MODULATING
DAMPER MOTORS

8” 3-WAY VALVE ASSEMBLY
C/W OM3 MODULATING

ACTUATOR

6” 3-WAY VALVE ASSEMBLY
C/W TWO SIEMENS GIB161.1U 24VAC 0-10V

MODULATING DAMPER MOTORS

3” SERIES 20 C/W SIEMENS
GCA121.1U 24VAC SPRING
RETURN DAMPER MOTOR

6” SERIES 20 C/W SIEMENS
NO.6 SPRING RETURN PNEU-

MATIC ACTUATOR



CHALLENGER VALVE IS  PLEASED TO NOW OFFER
THE SIEMENS ELECTRONIC AND PNEUMATIC ACTUATORS ON
OUR 2-WAY AND 3-WAY BUTTERFLY

VALVE ASSEMBLIES FOR FLOW CONTROL
OF HOT  WATER - CHILLED WATER -
CONDENSER  WATER - THERMAL
STORAGE SYSTEMS AND LOW
PRESSURE STEAM APPLICATIONS.

THE CHALLENGER/SIEMENS PACKAGE IS AVAILABLE FOR
VALVE ASSEMBLIES UP TO 6” IN DIAMETER IN SPRING
RETURN OR NON-SPRING RETURN 2 POSITION OR
FLOATING, 0-10VDC, AND 4-20MA.

CHALLENGER OFFERS OUR OM SERIES OF HEAVY DUTY ELECTRIC ACTUATORS
FOR VALVE ASSEMBLIES REQUIRING HIGHER SHUT-OFF PRESSURES AND VALVE
 SIZES GREATER THAN 6 INCH IN DIAMETER.

 (PLEASE REFER TO SECTION 5 OF THIS CATALOGUE FOR
 COMPLETE SPECIFICATIONS ON THE OM ACTUATORS)

         OUR MANUFACTURING FACILITY IN BOLTON ONTARIO IS A
FULL SERVICE AUTOMATION SHOP CAPABLE OF
SERVICING YOUR IMMEDIATE REQUIREMENTS.

SIEMENS / CHALLENGER
2 & 3 WAY BUTTERFLY VALVE ASSEMBLIES
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KEY
F.C.     Fail Closed

F.O.     Fail Open

ACT     Actuator Location

BUTTERFLY VALVE TYPE                                             
L -  LUG STANDARD

ASSEMBLY CONFIGURATION                                                   
2W  -  2-WAY
3W  -  3-WAY

VALVE SIZE                     
02  =  2”
25  =  2.5”
03  =  3”
16  =  16”

DISC TYPE                   
F  =  FULL RATED
U1  =  REDUCED DIAMETER TO 100PSI
U5  = REDUCED DIAMETER TO 50PSI

ACTUATOR TYPE                               
S2 -  PNEUMATIC SPRING RETURN 20PSI
S6-PNEUMATIC SPRING RETURN 60 PSI
D6-PNEUMATIC DOUBLE ACTING 60 SPI
O2 - ELECTRIC 2-POSITION/FLOATING 120VAC
OM- ELECTRIC MODULATING 2-10VDC/4-20MA
G1 - ELECTRIC SPRING RETURN ON-OFF 120VAC
G2 - ELECTRIC SPRING RETURN ON-OFF 24VAC
G3 - ELECTRIC SPRING RETURN FLOATING 24VAC
G4 - ELECTRIC SPRING RETURN MODULATING 0-10V, 24VAC
G5 - ELECTRIC SPRING RETURN MODULATING 4-20MA, 24VAC
G6 - ELECTRIC N.S.R. ON-OFF/FLOATING, 24VAC
G7 - ELECTRIC N.S.R. MODULATING 0-10V, 24VAC
G8 - ELECTRIC N.S.R. MODULATING 4-20MA, 24VAC

FAIL POSITION / ASSEMBLY CONFIGURATION                                                                                
O - FAIL OPEN - 2 WAY SPRING RETURN
C - FAIL CLOSED - 2-WAY SPRING RETURN
N- 2 WAY NON-SPRING RETURN
A-F - 3 WAY SPRING RETURN CONFIGURATION (SEE CHART)
A-F - 3 WAY NON SPRING RETURN CONFIGURATION (SEE CHART)
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PART NUMBER CONFIGURATION

E.G.  FIGURE NO. L2W02FG10
2” LUG BUTTERFLY VALVE C/W FULL
RATED DISC C/W SIEMENS SPRING
RETURN, 120VAC ELECTRIC ACTUATOR,
ON-OFF FAIL OPEN



VALVE / ACTUATOR SELECTION CHART                                                                     
SIEMENS “G” SERIES ACTUATORS 2-WAY                                                                         
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VALVE / ACTUATOR SELECTION CHART                                                                     
SIEMENS “G” SERIES ACTUATORS 3-WAY                                                                         
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CHALLENGER BUTTERFLY VALVE

CHALLENGER VALVE FLOW CHARACTERISTICS                                                                                    

TWO-WAY - MODIFIED EQUAL PERCENTAGE
THREE-WAY - MODIFIED LINEAR

EQUAL PERCENTAGE CHARACTERISTIC                                                                      

THIS IS AN EXPONENTIAL CHARACTERISTIC.  THIS MEANS THAT VARIATIONS IN OPENING AND
FLOW DEPEND ON THE ACTUAL OPENING AND FLOW THAT EXISTED JUST BEFORE THE CHANGE.
IE: (IF FOR 50 ° OPEN THE FLOW IS 1000 U.S.G.P.M., THEN IF THE OPENING IS INCREASED
BY 10% TO 55° OPEN THE FLOW  WILL INCREASE BY AN EQ UAL PERCENTAGE TO 1,100 U.S.G.P.M.)

LINEAR CHARACTERISTIC                                              

THIS IS A LINEAR CHARACTERISTIC SINCE FLOW VARIES DIRECTLY AS THE PERCENTAGE OF
TOTAL VALVE OPENING... THIS MEANS THAT THE PERCENTAGE OF FLOW WILL ALWAYS BE THE
SAME AS THE PERCENTAGE OF VALVE OPENING.
IE:  (25% OPENING GIVES 25% OF THE FLOW, 75% OPENING GIVES 75% OF THE  FLOW.)

 CONTROL RANGE                                

THE IDEAL CONTROL RANGE FOR A CONVENTIONAL BUTTERFLY VALVE IS BETWEEN
20° AND  70° OPEN.  IN THIS RANGE THE INHERENT CONT ROL CHARACTERISTIC OF
FLOW VERUS ANGLE OF OPENING IS ALMOST EQUAL PERCENTAGE. THE CHARACTERISTIC IN THE
0° TO 20° RANGE  TENDS TOWARD LINEAR, AND IN THE 70 ° TO 90° RANGE THE
CHARACTERISTIC TENDS TOWARD QUICK OPENING.

CHART NO. 1
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SIEMENS OpenAir  Electric Actuators / G Series

G1-G5
GCA Series Spring Return

Rotary Electric Damper Actuator

24 Vac/dc, 2-position Control
120 VAc, 2-position Control
24Vac/dc, Floating Control

24 Vac/dc, 0 to 10 Vdc/ 2-10 Vdc Modulating Control

160lb-in. torque

2 and 3 Way Resilient Seat Butterfly Valve Assembli es Siemens/Challenger

Features
· 24 Vac/dc compatible
· Visible position indication
· Self-centering shaft coupling
· Bidirectional fail safe spring return
· Rugged all metal housing
· Accepts shaft diameters up to 1” (25 mm)
· Quiet, low-power operation
· Brushless DC motor technology with stall protection
· Assembled in the USA
· Manual override
· Precabled
· All modulating types contain built-in feedback

Options
· Independently adjustable dual auxilliary

switches
· Potentiometer for floating models
· Adjustable span and offset
· Signal inversion
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G6-G8
GIB Series Non-Spring Return Ro-

tary Electric Damper Actuator

0 to 10 Vdc, Modulating Control
Floating Control

310 lb.-in torque

G6-G8
GBB Series Non-Spring Return

Rotary Electric Damper Actuator

0 to 10 Vdc, Modulating Control
Floating Control

221 lb.-in torque

Features
· Visible position indication
· Unique self-centering shaft coupling
· Rugged all metal housing
· Shaft diameters up to 1-inch (25mm)
· All modulating types include built-in feedback
· Brushless motor technology
· Assembled in the USA
· Manual Override
· Tandem mount capability

Options
· Independently adjustable dual auxiliary

switches
· Adjustable offset and span
· Potentiometer built in for floating control

2 and 3 Way Resilient Seat Butterfly Valve Assembli es Siemens/Challenger

SIEMENS OpenAir  Electric Actuators / G Series
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SPECIFICATIONS
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2-Way Valve Assemblies
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2-way Valve Application with Two Open Air Actuator2-way Valve Application with One Open Air Actuator



3-Way Valve Application with
One Open Air Actuator.
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3-Way Valve Assemblies
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3-Way Valve Assemblies Continued

SERIES 20 BUTTERFLY VALVE / SIEMENS ELECTRIC ACTUAT OR

3-Way Valve Application with Two Open Air Actuators.



Features and Benefits Options

• 4-inch (102mm) stroke; 6-inch • Positioning relay

• Rugged all metal device

• Replaceable diaphragm

• High torque

No. 6 Pneumatic Actuator Components
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No. 6 Pneumatic Actuator pivot mounting type.

SIEMENS 20PSI
Pneumatic Actuator

2 and 3 Way Resilient Seat Butterfly Valve Assembli es Siemens/Challenger
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Wire Designations Each wire has the standard symbol printed on it. See Table 5.

120 Vac

SIEMENS WIRING DIAGRAM
2 POSITION S.R. 120 VAC
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Table 5. Wire Designations

Standard Symbol Function Terminal Designations Color

3 Line L Black

4 Neutral N White

S1 Switch A Common Q11 Gray/red

S2 Switch A NC* Q12 Gray/blue

S3 Switch A NO** Q14 Gray/pink

S4 Switch B Common Q21 Black/red

S5 Switch B NC Q22 Black/blue

S6 Switch B NO Q24 Black/pink

*NC = Normally Closed
**NO = Normally Open



Wiring All wiring must conform to NEC and local codes and regulations.

WARNING:
Mixed switch operation is not permitted to the switching outputs of both auxilliary switches
(A and B).
Either AC line voltage from the same phase must be applied to all six outputs of the dual
auxiliary switches, or UL-Class 2 voltage must be applied to all six outputs.

NOTE: With plenum cables, only UL-Class 2 voltage is permitted.

Wiring For 24 Vac Use earth ground isolating step-down Class 2 transformers. Do not use auto transformers.

The maximum rating for a Class 2 step-down transformer is 100VA. Determine the supply transformer
rating by summing the VA ratings of all actuators and all other components used. It is recommended that 
one transformer power no more than 10 actuators (or 80% of its VA).

Wire Designations Each wire has the standard symbol printed on it. See Table 4.
24 Vac/dc
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SIEMENS WIRING DIAGRAM
2 POSITION S.R. 24 VAC

Table 4. Wire Designations.

Standard Symbol Function Terminal Designations Cabling

1 Supply (SP) G Red

2 Neutral (SN) G0 Black

S1 Switch A Common Q11 Gray/red

S2 Switch A N.C. Q12 Gray/blue

S3 Switch A N.O. Q14 Gray/pink

S4 Switch B Common Q21 Black/red

S5 Switch B N.C Q22 Black/blue

S6 Switch B N.O. Q24 Black/pink



Table 4. Wire Designations.
Standard Color

Symbol Function Terminal Designations Standard Plenum

1 Supply (SP) G Red Red

2 Neutral (SN) G0 Black Black

6 Control signal clockwise Y1 Violet Violet

7 Control signal counterclockwise Y2 Orange Orange

S1 Switch A Common Q11 Gray/red Gray/red

S2 Switch A N.C. Q12 Gray/blue Gray/blue

S3 Switch A N.O. Q14 Gray/pink Gray/pink

S4 Switch B Common Q21 Black/red Black/red

S5 Switch B N.C. Q22 Black/blue Black/blue

S6 Switch B N.O. Q24 Black/pink Black/pink

P1 Feedback Potentiometer 0 to 100% P1-P2 a White/red Black

P2 Feedback Potentiometer Common b White/blue Black

P3 Feedback Potentiometer 100 to 0% P3-P2 c White/pink Black

*With dual auxiliary switch and stranded cable only.

Wiring All wiring must conform to NEC and local codes and regulations.
Use earth ground isolating step-down Class 2 tranformers. Do not use autotransformers.
The maximum rating for a Class 2 step-down transformer is 100VA. Determine the supply transformer 
rating by summing the VA ratings of all actuators and all other components used. It is recommended that 
one transformer power no more than 10 actuators (or 80% of its VA).
WARNING:
Mixed switch operation is not permitted to the switching outputs of both auxilliary switches
(A and B).
Either AC line voltage from the same phase must be applied to all six outputs of the dual

                  auxiliary switches, or UL-Class 2 voltage must be applied to all six outputs.
NOTE: With plenum cables, only UL-Class 2 voltage is permitted.

Wire Designations Each wire has the standard symbol printed on it. See Table 4.
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SIEMENS WIRING DIAGRAM
3 POSITION S.R. 24VAC



STANDARD
SYMBOL

FUNCTION TERMINAL
CONNECTION

COLOR
    STANDARD               PLENUM

1 Supply (SP) G RED RED

2 Neutral (SN) G0 BLACK BLACK

6 Control Signal
Clockwise (GCA13x)

Y1 VIOLET VIOLET

7 Control Signal
Counter Clockwise

(GCA13x)

Y ORANGE ORANGE

8 Input Signal
0-10 Vdc (GCA16x)
2-10 Vdc (GCA15x)

Y GRAY GRAY

9 Position Outpu(GCA15x)
0-10 Vdc (GCA16x)

U PINK PINK

S1 Switch A Common Q11 GRAY/RED GRAY/RED

S2 Switch A.N.C. Q12 GRAY/BLUE GRAY/BLUE

S3 Switch A.N.O. Q14 GRAY/PINK GRAY/PINK

S4 Switch B Common Q21 BLACK/RED BLACK/RED

S5 Switch B.N.C. Q22 BLACK/BLUE BLACK/BLUE

S6 Switch B.N.O. Q24 BLACK/PINK BLACK/PINK

P1 Feedback Potentiometer
0 to 100% P1-P2

a WHITE/RED BLACK

P2 Feedback Potentiometer
Common

b WHITE/RED BLACK

P3 Feedback Potentiometer
100 to 0% P3-P2

c WHITE/RED BLACK

SIEMENS WIRING DIAGRAM
MODULATING SPRING RETURN 0-10 VDC / 4-20 MA
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SIEMENS WIRING DIAGRAM
MODULATING SPRING RETURN TANDEM / MASTER / SLAVE

The actuator input signal can be selected for 0-10Vdc or 2-10Vdc.  For 4-20mA applications, select the
 2-10Vdc setting and wire in the 500 ohm resister included with the GCA15X.1X series to convert the
4-20mA output from the controller to a 2-10Vdc signal the actuator can accept.
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FIGURE 11. TANDEM APPLICATION DIP
SWITCHES

¨ After setting the 4th DIP switch for TM
(tandem mount ) on all actuators used
in the tandem application, one actuator
must be identified as the Master by
selecting the “M” on the 5th DIP switch.

¨ The rest of the actuators used in the
application should have the “S” ( slave
) set on the 5th DIP switch.

¨ Connect all the 2 (black) Neutral wires
and connect them to the power supply.

¨ Connect all the 1 (red) Supply wires
and connect them to the power supply.

¨ The Output Signal 9 (pink) wire identi-
fied as the Master actuator, needs to
be  connected to all the Control Signal
Wires 8 (gray) of the slave actuators
used in the tandem application.



Wire Designations Each wire has the standard symbol printed on it. See Table 2.

Wiring All wiring must conform to NEC and local codes and regulations.

Use earth ground isolating step-down Class 2 transformers. Do not use autotranformers.

The maximum rating for a Class 2 step-down transformer is 100VA. Determine the supply transformer rating by 
summing the VA ratings of all actuators and all other components used.

It is recommended that one transformer power no more than 10 actuators.

WARNING:
Mixed switch operation is not permitted to the switching outputs of both auxiliary switches (A&B)

Either AC line voltage from the same phase must be applied to all six outputs of the dual auxiliary 
switches, or UL-Class 2 voltage must be applied to all six outputs.

NOTE: With plenum cables, only UL-Class 2 voltage is permitted.

CAUTION:
Do not parallel wire GBB13x or GIB13x actuators with other types of actuators.
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SIEMENS WIRING DIAGRAM
3 POSITION NON SPRING RETURN 24 VAC

Table 2. Wire Designations

Standard Terminal Color

Symbol Function Designations Standard Plenum

1 Supply(SP) G Red Red

6 Control signal clockwise Y1 Violet Violet

7 Control signal counterclockwise Y2 Orange Orange

*GND Ground Green/yellow —



Table 2. Wire Designations, continued.

Standard Terminal Color

Symbol Function Designations Standard Plenum

S1 Switch A Common Q11 Gray/red Gray/red

S2 Switch A N.C. Q12 Gray/blue Gray/blue

S3 Switch A N.O. Q14 Gray/pink Gray/pink

S4 Switch B Common Q21 Black/red Black/red

S5 Switch B N.C. Q22 Black/blue Black/blue

S6 Switch B N.O. Q24 Black/pink Black/pink

P1 Feedback Potentionmeter 0 to 100% P1-P2 a White/red Black

P2 Feedback Potentiometer Common b White/blue Black

P3 Feedback Potentiometer 100 to 0% P3-P2 c White/pink Black

* With dual auxiliary switch and standard cable only.
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SIEMENS WIRING DIAGRAM
3 POSITION NON SPRING RETURN CONTINUED

Figure 22. Wiring the GBB/GIB17x Actuator for 3-Pos ition Control.

24 VAC

3-POSITION CONTROL



Wiring All wiring must conform to NEC and local codes and regulations.

Use earth ground isolating step-down Class 2 transformers. Do not use auto transformers.
Determine the supply transformer rating by summing total VA of all actuators used. It is recommended that 
no more than 10 actuators are powered by one transformer.

WARNING:
Mixed switch operation is not permitted. To the switching outputs of both auxiliary switches
(A and B), only apply:
•     Standard cable (250 Vac/24 Vdc)
      -  UL/C-UL: line voltage, or
      -  UL/C-UL: Class 2 voltage.

NOTE: All six outputs of the dual auxiliary switches must be either connected to line voltage, 
or connected to Class 2 voltage.

•     Plenum cable (24V)
      - UL/C-UL: Class 2 voltage.

Wire Designations Each wire has the standard symbol printed on it. See Table 2.
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SIEMENS WIRING DIAGRAM
MODULATING NON SPRING RETURN 0-10 VDC

Table 2. Wire Designations.

Standard Terminal Color

Symbol Function Designations Standard Plenum

1 Supply (SP) G Red Red

2 Neutral (SN) G0 Black Black

8 0 to 10 Vdc/ Y Gray Gray

9 Output for 0 to 10 Vdc position indication U Pink Pink

*GND Ground Green/yellow —

S1 Switch A Common Q11 Gray/red Gray/red

S2 Switch A N.C. Q12 Gray/blue Gray/blue

S3 Switch A N.O. Q14 Gray/pink Gray/pink

S4 Switch B Common Q21 Black/red Black/red

S5 Switch B N.C. Q22 Black/blue Black/blue

S6 Switch B N.O. Q24 Black/pink Black/pink

* With dual auxiliary switch and standard cable only



Control Signal GBB/GIB 163..... GBB/GIB 164......
Adjustment

The offset (start point) and span of the control signal can be adjusted. The offset point, UO, 
(start point) can be adjusted between 0 to 5 Vdc. The span, ^U, can be adjusted between 2 
to 30 Vdc.

���������

����

����
�
�����
������

SIEMENS WIRING DIAGRAM
MODULATING NON SPRING RETURN 4-20 MA.

SYMBOL FUNCTION COLOUR

1 SUPPLY RED

2 NEUTRAL BLACK

8 4-20MA INPUT GRAY

9 OUTPUT PINK

4 TO 20mA Application
· Uo: Offset (start point) must be set to 2V
       ^U: Span must be set to 8V
· A 500-ohm resistor must be added between the Input Signal Y
        ( wire 8) and the Neutral GO (wire 2). See Figure 14.


