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MCRB Circuit Development
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• MCRB relay circuit system actuates drive motors to 

open/close magnet cryogen JTVs

– JTV motor requires two relays, one to open and one to close

• MCRB can operate up to 12 JTVs
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Single Channel Schematic
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Two circuits control a single JTV motor 
– One to open, the other to close

Double Pole Double Throw 

Relay
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JTV Control Schematic
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Actuator Drive Key (ADK) Position Functionality

• Local: Operator controls by toggling spring return switch between open or close

• Remote: Control is through PLC by manual operation or PID loop

─ Remote/Local state sense from ADK with IV16D module

─ Valve position is sensed from 0 to 20 mA signal from Macro Sensor LVC-2500 with IF16 module

─ Open and Close position relays are controlled from OW16l

Relay Operation

• De-energized: K1 and K2 “B” contacts are 

connected to motor

─ Valve does not move

• Energized: K1 (open) or K2 (close) “A” contact is 

connected to motor

─ Valve opens or closes
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Routing
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• Two-layer board with 24 relay circuits

• Components on top layer

– All components are through hole

• 25 mil minimum clearance between traces and 

ground

• 25 mil trace widths

• Coil power/return 50 mil wide traces

• 1 oz. copper thickness
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PCB Rendering
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3 K Ω Resistor

(LED current limiter)

Channel LED 6-Position Terminal (relay and coil + contacts)

2-Position Terminal

(Relay B common contact and 

coil common)

DPDT Relay

Diode 
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Cost Per Board
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Total cost for a board with components is $250
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Conclusion
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• DSG has designed a 24-Channel MCRB for SoLID magnet
– Cost per board with components is $250

• Design under review
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End
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Thank You
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Backup: JT Valve Control Schematic (Detailed)
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• The Motor Controller Relay Board will be used to actuate JTVs by controlling the drive and direction of  the valve motor. This function is 

done manually by operating the spring return switch while the actuator drive key selector is in local position.

• When the actuator drive key selector is in remote mode, the PLC senses this state with the IV16D module. In this setting, the system can 

operate autonomously or manually. The PLC uses the IF16 module to sense a 0 to 20 mA signal from the Macro Sensor LVC-2500 to 

determine the position of  the JTV and correct it by controlling a set of  relays on the Motor Controller Relay Board with the OW16l module. 

This is done in the same manner as a human operator would using the spring return switch .

Relay Operation

De-Energized: K1 and/or  K2 “B” contacts are 

connected to motor drive directions. This connects to 

common and allows no motor operation.

Energized: Either K1 or K2  “A” contacts are 

connected to motor drive connections. This connects 

the motor to turn in that direction.
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Fusion PCB Quote (without shipping)
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