
TopWorx™ TV-Series Valve Controllers 
Installation, Operation & Maintenance Manual  



 



Table of Contents 



3 



4 

 

MATERIALS OF CONSTRUCTION 

Enclosure Lexan 123R UV F1 Rated 

Fasteners 
304 Stainless Steel standard 
316 Stainless Steel optional 

Shaft 
304 Stainless Steel standard 
316 Stainless Steel optional 

Indicator Dome Lexan 123R UV F1 Rated 

Seals 
Nitrile/EPDM/Silicone (Other materials 
available upon request)  

 

Fastener Torque Specifications 

Enclosure Housing Bolts 224 in-oz [1,582 mN·m] +/- 10% 

Indicator Dome Screws 200 in-oz [141 mN·m] 

Mounting Holes 4 ft-lbs [5.4 N·m] +/- 10% 
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MATERIALS OF CONSTRUCTION 

Enclosure 

Cast A360 aluminum with dichromate 
conversion coating inside & out, epoxy 
coated exterior rated for 1,000 hrs salt 
spray per ASTM B117 

Fasteners 
304 Stainless Steel standard 
316 Stainless Steel optional 

Shaft 
304 Stainless Steel standard 
316 Stainless Steel optional 

Shaft Bushing ASTM C83600 Bronze 

Indicator Dome Lexan 123R, UV F1 rated 

Seals Silicone  

 

Maximum Fastener Torque Specifications 

Enclosure Housing Bolts 8 ft-lbs [10.8 N·m] 

Indicator Dome Screws 200 in-oz [141 mN·m] 

Bottom Mounting Holes 10 ft-lbs [13.6 N·m] 
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MATERIALS OF CONSTRUCTION 

Enclosure 

Cast A360 aluminum with dichromate 
conversion coating inside & out, epoxy 
coated exterior rated for 1,000 hrs salt 
spray per ASTM B117 

Fasteners 
304 Stainless Steel standard 
316 Stainless Steel optional 

Shaft 
304 Stainless Steel standard 
316 Stainless Steel optional 

Shaft Bushing ASTM C83600 Bronze 

Indicator Dome Lexan 123R, UV F1 rated 

Seals Silicone  

 

Maximum Fastener Torque Specifications 

Enclosure Housing Bolts 8 ft-lbs [10.8 N·m] 

Indicator Dome Screws 200 in-oz [141 mN·m] 

Bottom Mounting Holes 10 ft-lbs [13.6 N·m] 
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MATERIALS OF CONSTRUCTION 

Enclosure Stainless Steel, 316  

Fasteners 
304 Stainless Steel standard 
316 Stainless Steel optional 

Shaft 
304 Stainless Steel standard 
316 Stainless Steel optional 

Shaft Bushing ASTM C83600 Bronze 

Indicator Dome Lexan 123R, UV F1 rated 

Seals Silicone  

 

Maximum Fastener Torque Specifications 

Enclosure Housing Bolts 8 ft-lbs [10.8 N·m] 

Indicator Dome Screws 200 in-oz [141 mN·m] 

Bottom Mounting Holes 10 ft-lbs [13.6 N·m] 
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MATERIALS OF CONSTRUCTION 

Enclosure 

Cast A360 aluminum with dichromate 
conversion coating inside & out, epoxy 
coated exterior rated for 1,000 hrs salt 
spray per ASTM B117 

Fasteners 
304 Stainless Steel standard 
316 Stainless Steel optional 

Shaft 
304 Stainless Steel standard 
316 Stainless Steel optional 

Shaft Bushing ASTM C83600 Bronze 

Indicator Dome Lexan 123R, UV F1 rated 

Seals Silicone  

 

Maximum Fastener Torque Specifications 

Enclosure Housing Bolts 8 ft-lbs [10.8 N·m] 

Indicator Dome Screws 200 in-oz [141 mN·m] 

Bottom Mounting Holes 10 ft-lbs [13.6 N·m] 
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MATERIALS OF CONSTRUCTION 

Enclosure Stainless Steel, 316  

Fasteners 
304 Stainless Steel standard 
316 Stainless Steel optional 

Shaft 
304 Stainless Steel standard 
316 Stainless Steel optional 

Shaft Bushing ASTM C83600 Bronze 

Indicator Dome Lexan 123R, UV F1 rated 

Seals Silicone  

 

Maximum Fastener Torque Specifications 

Enclosure Housing Bolts 8 ft-lbs [10.8 N·m] 

Indicator Dome Screws 200 in-oz [141 mN·m] 

Bottom Mounting Holes 10 ft-lbs [13.6 N·m] 
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SHAFT THROUGH 90° 

*CAM SHOWN IN CLOSED POSITION 

SHAFT THROUGH 180° 

OPEN GREEN  
STRIKER 

CLOSED RED  
STRIKER 

CLOSED RED  
STRIKER 

OPEN GREEN  
STRIKER 

4 Switch Option 

CLOSED RED  
STRIKER 

OPEN GREEN  
STRIKER 
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PRODUCT SPECIFICATIONS 

OPTION M  

Switch Type Mechanical 

Sealed No 

Circuitry SPDT 

Terminal Maximum wire 
size 

4mm squared (14AWG) 

 Rating 10A@125VAC or 250VAC 

 Conforming to standards UL: 1054 

 Contact Resistance 15MΩmax. (initial) 

 Insulation Resistance 100MΩmin. (at 500V DC) 

OPTION K  

Switch Type Mechanical 

Sealed No 

Circuitry SPDT 

Terminal Maximum wire 
size 

4mm squared (14AWG) 

 Rating 0.1A@125VAC MAX 

Conforming to standards UL: 1054 
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PRODUCT SPECIFICATIONS 

Switch Type Mechanical 

Sealed No 

Circuitry DPDT 

Terminal Maximum wire 
size 

4mm squared (14AWG) 

Rating 8A 125V AC or 250V AC 

Conforming to standards 
UL recognized and CSA certified, 
meets MIL-S-8805 

Contact Silver 
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 PRODUCT SPECIFICATIONS 

P Option 

Switching Voltage DC/AC 120V Max 

Switching Current 3 Amp Max 

Power Rating 3 - 100 Watt 

Contact Material Tungsten 

R Option 

Switching Voltage DC/AC 30V Max 

Carry Current 0.5 Amp Max 

Switching Current 0.2 Amp Max 

Power Rating 3 Watt 

Contact Material Rhodium 
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 PRODUCT SPECIFICATIONS 

P Option 

Switching Voltage DC/AC 120V Max 

Switching Current 3 Amp Max 

Power Rating 3 - 100 Watt 

Contact Material Tungsten 

R Option 

Switching Voltage DC/AC 30V Max 

Carry Current 0.5 Amp Max 

Switching Current 0.2 Amp Max 

Power Rating 3 Watt 

Contact Material Rhodium 
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 

 

 

 

OPEN
SWITCH

solenoid

8

7

6

5

4

3

2

1
BROWN(+)

BLUE (-)

BROWN(+)

BLUE (-)

CLOSED
SWITCH

(+)

(-)

OPTIONAL
SOLENOID

(+)

(-)

OPTIONAL
SOLENOID

(2)

(1)

(1)

(2)

10

9

OPEN
SWITCH

8

7

6

5

4

3

2

1
BROWN(+)

BLUE (-)

BROWN(+)

BLUE (-)
CLOSED
SWITCH

OPEN
SWITCH

BROWN(+)

BLUE (-)

BROWN(+)

BLUE (-)
CLOSED
SWITCH

10

9

11

12

E2 w/ or w/o

E4 w/o solenoid

PRODUCT SPECIFICATIONS 

 General Specifications  Standard Conformity 

 Switching element function    NAMUR NC  EMC in accordance with    IEC / EN 60947-5-2:2004 

 Rated operating distance sn  2 mm  Standards    DIN EN 60947-5-6 (NAMUR) 

 Installation    embeddable  Ambient Conditions 

 Output polarity    NAMUR  Ambient temperature    -25 ... 100°C (248 ... 373 K) 

 Assured operating distance sa  0 ... 1.62 mm  Mechanical Specifications 

 Reduction factor rAl   0.25 Connection type Core cross-section    130 mm, PVC cable 0.14 mm2 

 Reduction factor rCu   0.2  Housing material    PBT 

 Reduction factor rV2A   0.7  Sensing face    PBT 

 Nominal Ratings  Protection degree    IP67 

 Nominal voltage Uo  8 V  General Information 

 Switching frequency  f  0 ... 1000 Hz  Use in the hazardous area    see instruction manuals 

 Hysteresis  H  typ. %  Category    1G; 2G; 1D 

 Current consumption     

 

 Measuring plate not detected    ≥3 mA 

 Measuring plate detected    ≤1 mA 
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SUPPLY VOLTAGE 10-30 VDC 

LOAD CURRENT (IL) 100 mA max. 

LEAKAGE CURRENT (OFFSTATE) 0.05 mA typ., 0.1 μA at 25ºC 

OUTPUT PNP normally open 

VOLTAGE DROP AT IL (MAX.) ≤ 3 V 

HYSTERESIS — 

SHORT CIRCUIT AND 
OVERLOAD PROTECTION 

Yes 

REVERSE POLARITY Yes 

FACE MATERIAL PBT 

STANDARDS EN 60947-5-2 

ENVIRONMENTAL PROTECTION  IP67 

AMBIENT TEMPERATURE 
-14 ºF to +158 ºF  

(-25.6 ºC to +70 ºC) 

SUPPLY VOLTAGE 5-60 VDC 

LOAD CURRENT (IL) 100 mA max. 

LEAKAGE CURRENT (OFFSTATE) 0.05 mA typ., 0.1 μA at 25ºC 

OUTPUT PNP normally open 

VOLTAGE DROP AT IL (MAX.) ≤ 5 VDC 

HYSTERESIS Typ. 0.2mm 

SHORT CIRCUIT AND 
OVERLOAD PROTECTION 

No 

REVERSE POLARITY Yes 

FACE MATERIAL Crastin 

STANDARDS IEC / EN 60947-5-2:2004 

ENVIRONMENTAL PROTECTION IP67 

AMBIENT TEMPERATURE 
-14°F to +185°F 

(-25.6 ºC to +85 ºC) 
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Openess 800+ products, 150 Vendors 

Type of Network Sensor Bus 

Physical Media 2-wire cable (flat or round) 

Network Topology Bus, Ring, Tree, Star 

Maximum Devices 

        v3.0 62 nodes (or 496 I/O pionts) 

Maximum Devices 

        Maximum Distance 100 meters 

        Maximum Distance with repeaters 
        (max. of 2 repeaters can be used) 

300 meters 

Communication Methods 

Transmission Properties 5 mSec latency max. on fully loaded segment 

Primary Usage  • Master/Slave with cyclic polling 
 • Manchester Bit Encoding implemented via Alternating Pulse Modulation (APM) 

Power & Communications on same pair  • Limited to 200 mA per device power consumption (29.5V DC to 31.6V DC) 
 • Requires AS-i specific power supply on communications bus for de-coding 

Device Power Supply 

 • Devices can be supplied from bus (<200 mA) 
 • Additional power can be supplied by AS-i power bus cable having multiple power supplies 
     (required for higher power outputs) 
 • Supply shall be powered by a limited-voltage power supply 

Wiring Types 

        Round: Normal 2 wire cable. #16AWG (1.5mm) 

        Flat: 2 wire flat AS-i cable (1.5mm conductors) Yellow for communications / Black for additional power 

Grounding aspects Ungrounded communications bus 

Shielding Unshielded wire 

Terminators No terminators required 

Device Addressing Automatic when connected one at a time to the segment or with Handheld Addressing Unit 

Governing Body ATO (AS-i Trade Organization) 

Website www.as-interface.com 

Electromagnetic Compatibility 

EN 61326-1:2006, EN 61000-4-2:1995 inc. A2:2001, EN 61000-4-3:2002, EN 61000-4-4:2004 inc. 
A1:2010, EN 61000-4-6:2009, EN 61000-4-8:1993 inc. A1:2001, EN 55011:2009 inc. A1:2010 

AS-i Bit Settings 

Data bit 
       Bit                         Function                                      Input                                    Output 

       DO                  Input I1 / Output O1                       Closed limit Red                   Solenoid switch 1 

       D1                  Input I2 / Output O2                       Open limit Green                  Solenoid switch 2 

       D2                  Input I3 / Output O3                                N/A                              Solenoid switch 3 

       D3                            Input 4                              Fault Signal (optional)                         N/A 

Parameter bit        Bit                         Function         Configuration Code 

       P0                          not used Extended ID code 1                                 7 

       P1                          not used IO Code                                                   7 

       P2                          not used Extended ID code 2                                 E 

       P3                          not used Parameter                                                8 

Watchdog                          on ID code                                                    A 
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I/O Electrical specifications 

Ratings Min Typical Max Units Comments 

Input Power 

     Device Power 11 24 25 Vdc per DeviceNet spec. 

Discrete Inputs 

     Inputs 11 24 25 Vdc   

Open, Close Outputs 

     Max voltage     25 Vdc   

     Output current 0 0.02 0.5 A Each output simultaneously 

     Surge current     4 A peak   

     Turn-on time   10* 40** ms *Resistive load 
**Function of solenoid      Turn-off time   10* 40** ms 

Module Status (MS) 

LED State Module Status Meaning 

OFF No power There is no power though DeviceNet. 

Green Device operational Operating normally. 

Flashing Green Device in standby Needs commissioning. 

Flashing Red Minor fault Recoverable fault. 

Red Unrecoverable fault May need replacement. 

Flashing Red/Green Device self-testing In self-test mode. 

   

Network Status (NS) 

LED State Module Status Meaning 

OFF No power/Not on-line 
Has no power or has not completed the 
Dup_MAC_ID test. 

Flashing Green On-line, not connected on-line but is not allotted to a Master. 

Green On-line Operating normally. 

Flashing Red Connection  time-out One or more I/O connections are timed out. 

Red Critical link failure 
Detected an error which makes it incapable of 
communicating on the link. (Bus off or Duplicate 
MAC ID.) 

22 

Standard Conformity  

Electromagnetic Compatibility EN 61326-1:2006, EN 61000-4-2:2009, EN 61000-4-3:2006 inc. A2:2010, 
EN 61000-4-4:2004 inc. A1:2010, EN 61000-4-5:2006, EN 61000-4-6:2009, 
EN 61000-4-8:2010, EN 55011:2009 inc. A1:2010, EN 55014-1:2006 



Address Selection Baud Rate Selection 

ADDRESS Switch Position DeviceNet 

Baud Rate 

DIP Switch Position  

Node Ad-

dress 

SW 1  SW 2  SW 3  SW 4  SW 5 SW 6  SW 7 SW 8 

Switch Position Values 125k  OFF  OFF  

  32 16 8 4 2 1 250k  OFF  ON  

0 OFF  OFF  OFF  OFF  OFF  OFF  500k  ON  OFF  

1 OFF  OFF  OFF  OFF  OFF  ON  Autobaud  ON  ON  

2 OFF  OFF  OFF  OFF  ON  OFF  

  

3 OFF  OFF  OFF  OFF  ON  ON  

4 OFF  OFF  OFF  ON  OFF  OFF  

5 OFF  OFF  OFF  ON  OFF  ON  

. . .             

62 ON  ON  ON  ON  ON  OFF  

63 ON  ON  ON  ON  ON  ON  

Table 1    Poll Response (Input Data) Assembly Instance 1 

Bit Positions 

Byte 7 6 5 4 3 2 1 0 

1 
Reset 

Switch State 
Auxiliary 

Input State 

Calibrate 
Close 

Switch State 

Calibrate 
Open 

Switch State 

Close 
Output  
State 

Open 
Output  
State 

Close Limit 
Switch State 

Open Limit 
Switch State 

2 0 0 0 0 0 
Cycle Count 

Alarm 

Close 
Timeout 
Alarm 

Open 
Timeout 
Alarm 
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Using Assembly instance 3 (Parameter 10), the cycle open and close times are added on to the poll bytes as shown below: 

Table 3    Poll Response Assembly Instance 3 

Byte Description 

1 Input Status Bits 

2 Alarm Bits 

3 AI LSB 

4 AI MSB 

5 LS Byte of Last Open Time 

6 MS Byte of Last Open Time 

7 LS Byte of Last Close Time 

8 MS Byte of Last Close Time 

Using Assembly instance 4, the cycle count is added on to the poll bytes as shown below: 

Table 4    Poll Response Assembly Instance 4 

Byte Description 

1 Input Status Bits 

2 Alarm Bits 

3 AI LSB 

4 AI MSB 

5 LS Byte of Last Cycle Count 

6 MLS Byte of Last Cycle Count 

7 MMS Byte of Last Cycle Count 

8 MS Byte of Last Cycle Count 

Assembly instance 5 incorporates all data, as shown: 

Table 5    Poll Response Assembly Instance 5 

Byte Description 

1 Input Status Bits 

2 Alarm Bits 

3 AI LSB 

4 AI MSB 

5 LS Byte of Last Open Time 

6 MS Byte of Last Open Time 

7 LS Byte of Last Close Time 

8 MS Byte of Last Close Time 

9 LS Byte of Last Cycle Count 

10 MLS Byte of Last Cycle Count 

11 MMS Byte of Last Cycle Count 

12 MS Byte of Last Cycle Count 

Table 2    Poll Response (Input Data) Assembly Instance 2 

Bit Positions 

Byte 7 6 5 4 3 2 1 0 

1 
Reset 

Switch State 
Auxiliary 

Input State 

Calibrate 
Close 

Switch State 

Calibrate 
Open 

Switch State 

Close 
Output  
State 

Close 
Output  
State 

Close Limit 
Switch State 

Open Limit 
Switch State 

2 
Analog 
Input 

Overcurrent 

Analog 
Input 

Undercurrent 
0 0 

Analog 
Input 
Alarm 

Cycle Count 
Alarm 

Close 
Timeout 
Alarm 

Open 
Timeout 
Alarm 

3 Analog Input LSB (bits 0-7) 

4 0 0 0 0 0 0 
Analog Input MSB 

(bits 8 and 9) 
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Table 6    Poll Request (Output Data)  

Bit Positions 

Byte 7 6 5 4 3 2 1 0 

1 0 0 0 
Reset Cycle 

Count 
Enable Cal 

Mode 
Reset 
Alarms 

Output 2 Output 1 
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Table 7    Configuration Parameters (Class 15) 

Instance Parameter Name Values  Default Setting 

Default  

Value Description 

1 Max Open Time 
0 to 65535 

(0-655.35 sec.) Disabled 0 
Maximum allowed time for valve to open before 
triggering alarm (in 10's of milliseconds) 

2 Max Close Time 
0 to 65535 

(0-655.35 sec.) Disabled 0 
Maximum allowed time for valve to close before 
triggering alarm (in 10's of milliseconds) 

3 Cycle Count Limit 
0 to  

4294967295 Disabled 0 
Maximum number of valve cycles before  
triggering alarm 

4 Analog High Limit 0 to 1024 Disabled 1024 Highest analog value before triggering alarm 

5 Analog Low Limit 0 to 1024 Disabled 0 Lowest analog value before triggering alarm 

6 DeviceNet Fault Action 0 or 1 Use Fault Value 0 
0 = Use Fault Value 
1 = Hold last State 

7 DeviceNet Fault Value 0 or 1 OFF 0 

0 = OFF 
1 = OPEN 
2 = CLOSE 
3 = No Change 

8 DeviceNet Idle Action 0 or 1 Use Fault Value 0 
0 = Use Fault Value 
1 = Hold Last State 

9 DeviceNet Idle Value 0 or 1 OFF 0 

0 = OFF 
1 = OPEN 
2 = CLOSE 
3 = No Change 

10 Assembly configuration 0 or 4 Standard Assembly 1 See Table 1 through Table 5 
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Type of Network Device Bus 

Physical Media Twisted pair, fiber 

Network Topology Bus, Ring, Star 

Maximum Devices max. 126 stations on one bus (maximum of 244 bytes input and output data possible for each slave) 

Maximum Distance 

        DP 

93.75Kbps and less - 1200 meters 
500Kbps - 400 meters 
1.5Mbps - 200 meters 
12Mbps - 100 meters 

        Maximum Distance with repeaters 
        (max. of 9 repeaters can be used) 

9,500 meters with repeaters 

Communication Methods Per-to-peer, multicast or cyclic master-slave (uses token passing sequence) 

Primary Usage Used for Discrete and Analog for PLC, Variable Speed Drives, Remote I/O communications 

Power & Communications Power is supplied separately from communications bus (can be supplied on a parallel power bus) 

Device Power Supply Devices are powered separately from communications bus. A 5A fuse must be placed in series with the 
input power terminals. 

Wiring Types Shielded twisted pair #22 AWG 

Device Addressing Handheld/Software only 

Governing Body PROFIBUS International (PI) 

Website www.profibus.com 

Electromagnetic Compatibility EN 61326-1:2006, EN 61000-4-2:1995 inc. A2:2001, EN 61000-4-3:2002, EN 61000-4-4:2004 inc. 
A1:2010, EN 61000-4-6:2009, EN 61000-4-8:1993 inc. A1:2001, EN 55011:2009 inc. A1:2010 

Line Parameters Line Tyoe A Line Type B 

Impedence 135 to 165 100 to 130 

Capacitance per unit length 
(pF/m) <30 <60 

Loop resistance (V/km) 110 - - - 

Core diameter (mm) 0.64 >0.53 

Core cross section (mm²) >0.34 >0.22 

Recommended Line Lengths 

Transmission rate (kBaud) 9.6 19.2 93.75 187.5 500 1200 1500 

Line Tyoe A 1200 1200 1200 1000 400 200 100 

Line Type B 1200 1200 1200 600 200 - - 

Technical Data 

Power requirements   

PROFIDP 4I20 

24 VDC +-10% 
Max I = 350 mA maxi-
mum 
(solenoids/activated) 
Idle I = 32 mA 

  

Profibus info   

ID 09ED HEX 

GSD file TWIS09ED.GSD 

Transmission Speed 12Mbaud (max) 

Software Parameters 

Output Byte 

1   Fail Closed Fail Open Dual Coil 

Bits         

7 n/a n/a n/a n/a 

6 n/a n/a n/a n/a 

5 n/a n/a n/a n/a 

4 n/a n/a n/a n/a 

3 n/a n/a n/a n/a 

2 n/a n/a n/a n/a 

1 Output 2 n/a n/a High Closed 

0 Output 1 High Open High Closed High Open 

    Low Closed Low Open   

Intput Byte 1     

Bits     

7 n/a n/a 

6 n/a n/a 

5 n/a n/a 

4 n/a n/a 

3 SPARE Input 4 

2 SPARE Input 3 

1 High Closed Input 2 

0 High Open Input 1 

Diagnostic 

Byte 1   

Bits   

7 n/a 

6 n/a 

5 n/a 

4 n/a 

3 n/a 

2 Hard Wired high 

1 Hard Wired high 

0 Hard Wired high 
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ELECTRICAL DATA 

Voltage Input Range 8.5 - 34 Volts DC 

Standard Output Signal Two wire 4-20mA with out of range indication 

Input Polarity Bi-Directional 

Primary usage 

The 2-wire 4-20mA transmitter will generate a nominal       
4-20mA output for full-range actuation of the valve. The 
device will generate signals above 20mA and below 4mA to 
indicate out of range rotation.  

Rotation 

The factory setting is 180 degree maximum for counter 
clockwise rotation and 90 degree maximum for counter 
clockwise rotation. Minimum rotation is 20 degrees in either 
direction. Contact customer service for rotations above 
factory settings. 

Modes Optional linear and rotary modes 

Linearity +/- 1%* 

Repeatibility 0.3%* 

Hysteresis 0.5%* 

Temperature -40ºC to 85ºC 

Electromagnetic Compatibility 

EN 61326-1:2006, EN 61000-4-2:1995 inc. A1:1998 & 
A2:2001, EN 61000-4-3:2002, EN 61000-4-4:2004, EN 
61000-4-5:1995 inc. A1:2001, EN 61000-4-6:2009, EN 
55011:2009 inc. A1:2010 
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Troubleshooting 

Error Code and problem Shooting  

  

Problem Probable Cause/Solution 

Transmitter Module has no current output 

If the LED on the Transmitter Module is not lit 
          - Loose or shorted signal connection (fix connection) 
           - Controller Board not responding (Replace Transmitter Module) 
 
If the LED on the Circuit Board is lit 
          - Potentiometer is disengaged from shaft (must be returned for repair) 
           - Defective controller board (Replace Transmitter Module) 

Transmitter does not output 4 or 20mA  
(+/-1%) at desired end of travel 

 - Unit not calibrated (calibrate) 
 - Unit is calibrated (recalibrate - if still fails, replace board) 

Output is not linear or does not track valve  
position or rotation 

Input signal is not linear 
          - Linkage or drive mechanism is introducing non-linearity- Unit is not cali-
brated (calibrate) 

Error Code 4-3 Start position is too low or in the dead-band position. 

Error Code 4-4 Start position is too high 

Error Code 4-5 Start and stop positions are less than 20º, increase valve rotation between  
start and stop positions to greater than 320º. 

Error Code 4-6 Rotation has exceeded 320º limit. Decrease valve rotation between start and  
stop positions to less than 320º. 

Error Code 4-7 Calibration rotation was in the wrong direction or the potentiometer passed 
through the dead-band position. 

Error Code 4-1 Internal error has occurred. Recalibrate, if error continues, replace module. 

LED Flash Code Diagram  

Flash Codes  

(first count - second count) Interpretations 

0-0 Calibrated 

3-1 Counter-Clockwise Calibration, Waiting to calibrate the 4mA position, Rotary Mode 

3-2 Clockwise Calibration, Waiting to calibrate the 4mA position, Rotary Mode 

3-3 Waiting for 20mA Full Open Setting Button Press 

4-1 Calibration Required 

4-3 Calibration Start Value is Too Low 

4-4 Calibration Start Value is Too High 

4-5 End Value is Too Close to Start Value 

4-6 Maximum Rotation Exceeded 

4-7 Wrong Direction of Rotation 

5-1 Counter-Clockwise Calibration, Waiting to calibrate the 4mA position, Linear Mode 

5-2 Clockwise Calibration, Waiting to calibrate the 4mA position, Linear Mode 

During calibration, make sure the potentiometer is not rotating through 

its deadband area. The red dot located on the potentiometer should not 

rotate through the area marked with red during the full rotation of the 

valve. If it does, reposition the shaft. 
  ! 
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Spool Valve Specifications  

Medium Dried, filtered air (40 micron) 

Max Operating  
Pressure 

100psi (0.7 MPa) (6.89Bar) 

Min. Operating  
Pressure 

30psi (0.28 MPa) (2.76Bar) 

Ambient  
Temperature Range 

Refer to Product Nameplate Marking 

Flow Coefficient 1.0Cv 

Environment Rating Type 4, 4X, IP67 

Port Size 1/4" NPT or BSP for 1.0Cv valve 

Valve Body 
Available in Hardcoat Anodized  
Aluminum or 316 Stainless Steel  

Valve Seals Buna-N/EPDM 
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