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I M P O R T A N T  -  READ FIRST 

Before determining placement of your  Inverter System, please note it is 

critical not to install inverter in a location where water or moisture may be 

present.  Internal damage or failure to inverter due to water or moisture is 

NOT COVERED UNDER WARRANTY. 

 

IT IS CRITICAL INSTALLERS READ AND FOLLOW THE FUJI INSTALLATION 

GUIDELINES TO AVOID WARRANTY ISSUES. 

 

The manufacturer’s warranty DOES NOT cover negligence or misuse of 

BEFORE YOU BEGIN… 

Check existing power. 

Fuji wants to see a balanced 3 phase power with voltages very close to the 

same on all 3 phases.  Measure these phases Leg to Leg to Leg. 

If you DO NOT have a 3 Phase installation with this kind of power situation, we 

recommend that you order the proper REFLEX System in the rated Horse Power 

for a Single Phase system. 

Fuji Electric indicates it is better to wire up as a Single Phase and use the 

balance Legs on this system to the input of the Inverter. 

 

* * *   I M P O R T A N T   * * * 

Determine power needs  BEFORE  quoting as pricing will be 

different between Single and 3 Phase Reflex systems. 

B
E

F
O

R
E

 Y
O

U
 B

E
G

IN
 



Page 4 REFLEX   Rev.   02-13 .1 

 

 

IM
P

O
R

TA
N

T
 

B
E

F
O

R
E

 Y
O

U
 B

E
G

IN
 



Page 5 

5  

 

REFLEX   Rev.   02-13 .1 

The REFLEX unit was designed by NuPulse Inc.  REFLEX senses the vacuum level in the milking 

system and controls the speed (RPM) of the electric motor driving the pump.  The pump runs 

just fast enough to produce the needed air flow at the set vacuum level.  As the need for air 

flow is introduced by the attachment and detachment of milker units, and activation of 

takeoffs, the Controller causes the vacuum pump to change speed accordingly.  The result is a 

smooth, quiet vacuum pump operation which maintains a very stable level in the system and 

costs considerably less to operate.  On farm experience has shown as much as 70% reduction 

in electrical usage by the vacuum pump.  The payback for the system depends on the size of 

the pump and the number of hours per day of operation.  Generally, an operation with a 

milking time of 10 hours per day will realize a payback within 2 years. 

There are other benefits besides energy savings and quick payback.  The system greatly 

reduces the noise of the vacuum pump and extends its life.  With the built-in illuminated digital 

vacuum gauge you can easily see the vacuum stability and fast response time.  The vacuum 

level is held steady and true. 
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Stand-Alone  Inverter 

Deluxe  Inverter in Cabinet 

REFLEX Controller 

Included with both Stand-Alone and Deluxe Units. 
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Reflex VSD System’s Electrical Installation Parts 

All Systems 

See Pages 47-48 for illustrations of Cable Configurations. 

18/2 Shielded Control Cable– For low voltage 4-20 ma connection of the REFLEX Controller to the 

Frenic Fuji Inverter. The Cable must be routed away from other electrical wiring. 

18/3 Cable or wire- For the 120 volt AC signal from the main System’s Milk/Wash Switch (Washer 

Panel).  If only one vacuum pump signal is available or to be used  an 18/2 Cable or wire can be used 

instead.  

Relays– Must be used if the Milk/Wash Signal is not 120 volts AC. Also used if wanting to isolate the 120 

volt AC signal power from the main System’s Milk/Wash Switch. Two Relays are required if using 

separate Milk and separate Wash Signals. The Relay must be at least a SPST with contacts that are rated 

at 120 volts AC at 1 amp min. The Relay coil voltage must match that of the Milk/Wash power signal.  

Below are specifications of what is needed for the high voltage cable & wiring of the Inverter. We 

recommend using a VSD rated Cable on the Inverter Output.  

230 Volt Single Phase Systems 

Power Cable or wire from Breaker Panel to Inverter input 

5HP - 8 AWG, 3 Conductors, 55A Cont 

7 HP- 6 AWG, 3 Conductors, 70A Cont 

10 HP- 4 AWG, 3 Conductors, 95A Cont 

15 HP- 2 AWG, 3 Conductors, 130A Cont 

VSD Power Cable from Inverter output to Electric 3 Phase Motor 

5, 7.5 &10 HP- VSD Cable 12 AWG, 4 Conductor, 30A Cont 

15 HP - VSD Cable 8 AWG, 4 Conductor, 55A Cont 

I M P O R T A N T 

All cable, wiring & relays must meet the current installation site’s compliance standard for 
electrical wiring for that area.  Check with a local certified electrician. 
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ELECTRICAL SPECIFICATIONS 
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230 Volt Three Phase Systems  

Power Cable or wire from Breaker Panel to Inverter input 

5HP- 14 AWG, 4 Conductors, 25A Cont 

7.5HP - 12 AWG, 4 Conductors, 30A Cont 

10 HP- 10 AWG, 4 Conductors, 40A Cont  

15 HP- 8 AWG, 4 Conductors, 55A Cont  

20 HP- 6 AWG, 4 Conductors, 70A Cont  

25 HP- 4 AWG, 4 Conductors, 95A Cont  

30 HP- 2 AWG, 4 Conductors, 130A Cont  

VSD Power Cable from Inverter output to Electric 3 Phase Motor 

5, 7.5 &10 HP- VSD Cable 12 AWG, 4 Conductor, 30A Cont 

15 & 20 HP - VSD Cable 8 AWG, 4 Conductor, 55A Cont 

25 & 30 HP- VSD Cable 4 AWG, 4 Conductor, 95A Cont 

 

460 Volt Three Phase Systems  

Power Cable or wire from Breaker Panel to Inverter input 

5HP- 14 AWG, 4 Conductors, 25A Cont 

7.5HP- 14 AWG, 4 Conductors, 25A Cont 

10 HP- 14 AWG, 4 Conductors, 25A Cont 

15 HP- 12 AWG, 4 Conductors, 30A Cont 

20 HP- 10 AWG, 4 Conductors, 40A Cont 

25 HP- 8 AWG, 4 Conductors, 55A Cont 

30 HP- 6 AWG, 4 Conductors, 70A Cont 

VSD Power Cable from Inverter output to Electric 3 Phase Motor 

5, 7.5, 10 & 15 HP- VSD Cable 12 AWG, 4 Conductor, 30A Cont 

20, 25 & 30 HP - VSD Cable 8 AWG, 4 Conductor, 55A Cont 
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Fuji Frenic Inverter Current Ratings 

 

Power to the Inverter must have an independent Circuit Breaker and wire run from the electrical panel, 

not shared with other equipment. 

Below are the REFLEX System’s Maximum Input Current Ratings for each package. Have the Electrician 

select the proper Circuit Breaker for these current ratings. 

Note * All circuit breakers, cable and wiring must meet the current installation site’s compliance 

standard for electrical wiring for that area. Check with a local certified electrician.  

These ratings do not reflect the actual operating current or average power consumption of the system. 

They do reflect the peak currents that could occur during startup and what the Inverter is capable of 

handling for current draw. A Circuit Breaker selected too small for the system may have you having 

nuisance trips if underrated. The Inverter has an electric motor name plate current setting that will be 

selected after the installation is complete. This, once set, will protect the electric motor.  

 

230 Volt Single Phase Systems Input Current 

5HP - 37 Amps 

7.5 HP - 53 Amps 

10 HP - 70 Amps 

15 HP – 95 Amps 

 

230 Volt Three Phase Systems Input Current 

5 HP- 20 Amps 

7.5 HP - 27 Amps 

10 HP- 37 Amps 

15 HP- 53 Amps 

20 HP- 70 Amps 

25 HP- 84 Amps 

30 HP- 95 Amps 
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460 Volt Three Phase Systems Input Current 

5 HP- 10 Amps 

7.5 HP- 15 Amps 

10 HP- 21 Amps 

15 HP- 28 Amps 

20 HP- 36 Amps 

25 HP- 42 Amps 

30 HP- 50 Amps 
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CHOOSING SYSTEM LOCATION FOR 
STAND-ALONE INVERTER 

The Inverters are NOT in a wash down enclosure.  They should be placed in a dry area as they are NOT 

water resistant.  We recommend placing the system in the utility or pump room and next to the 

Vacuum Pump. 

The drive should be installed in a conditioned cabinet or a ventilated enclosure. The Deluxe REFLEX 

System is a fan-cooled and ventilated NEMA 4 rated enclosure. Fuji Drives have NEMA 1 enclosures 

which are suitable for clean areas only. If something such as delicate paperwork cannot be left in the 

immediate vicinity of the drive, a NEMA 1 drive should not be placed there either. Check with the Fuji 

Drive Manual for other routine service requirements and environmental specifications. 

The Fuji Inverters are one of the most durable and reliable Inverters made.  With that said, we have 

seen a small percentage of Inverters fail in the first 10 years. Of the failures in that time period, the 

overwhelming majority failed due to water or moisture damage in the first 2 years of installing them. 

About 40% of them were damaged during cleaning when a hose was used near there, or when another 

device sprung a leak on them. The other 60% failed from moisture dripping down on top of the unit 

from above.   This moisture may be condensation or “sweat” from the ceiling or from other equipment 

mounted above the Drive. An equipment room may seem like a dry and safe location, however, 

condensation can still form on the ceiling or on equipment above, so there is always a possibility for 

droplets of water to form and drip.  

Because of the conductivity of water, especially with high voltage, the shorting out of the circuitry in 

the Inverter is so damaging it renders it not worth repair. NOTE:  Water or moisture damage is NOT 

covered under Warranty. 

As a result of these findings, we have developed a Shroud to prevent this damage.  Effective 6/20/11, a 

Plastic Shroud will automatically be included with all Stand-Alone or non-Deluxe  REFLEX Systems to 

help eliminate the possibility of moisture from above damaging the unit and ultimately  destroying the  

Inverter.  
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If you have existing Stand-Alone REFLEX Systems already in the field, you can order part #P19700NP 

Shroud to provide those customers with that little extra protection. 

The photos below show proper placement of the Shroud above your Inverter. 

 
 

 

 

 

 

 

 

 

With these points in mind, lay out placement of where the components of the system will be and deter-
mine what mounting hardware will be needed.  

I M P O R T A N T 

If the Milk/Wash Room is your only option for placement, you must choose a Deluxe REFLEX Package 
for this installation. The chemical steam or mist can affect the air drawn into the REFLEX Drive, so we 
recommend you install a dry fresh air line to the intake vent on the Deluxe Cabinet, which is much like 

the duct work found on a clothes dryer. 
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MOUNTING THE COMPONENTS FOR STAND-ALONE INVERTER 

1. Find a clean dry area close to the vacuum pump to mount the Inverter.  The Inverter system is very 

heavy and should be bolted into something secure.  Follow the points listed below.  Violating the 

conditions listed may void the warranty of the Inverter. 

a. Do not install the Inverter in a place subject to high temperature (over 100 

F), high humidity, or excessive vibration.   

b. Mount Inverter system vertically; do not restrict the air flow to the heat sink fans. 

c. The Inverter generates heat. Allow sufficient space around the system for air circulation.  

(More than 12 inches in all directions.) 

d. Do not mount the Inverter system above heat-generating equipment or in direct sunlight. 

e. If mounting Stand-Alone Drive in an area that may have occasional dripping, precautions 

must be made to prevent moisture from falling on the Inverter as it is NOT in a water re-

sistant enclosure.  A protective Shroud is provided and should be installed per the instruc-

tions included. 

2. Mount the REFLEX Enclosure in the parlor so it can be seen by the milkers, since there is a digital 

vacuum gauge that shows the system vacuum level.  This enclosure is water resistant, but should 

not be sprayed directly.  See Page 21 for mounting and hook-up instructions. 

WIRING THE DRIVE  FOR STAND-ALONE INVERTER     

1. Remove the cover of the Inverter.  Use a Philips screwdriver to loosen the screws located on the 

 upper  left and right corners of the cover.  Pull the top towards you to unsnap the cover off the       

 Inverter.  The lid is designed to prevent accidental removal. 

2. Wire the Inverter to a constant power source.  Refer to Pages 7-10 for electrical wiring specifica-

tions, i.e. recommended cable size, circuit protection, tightening torque, etc. 

3. For connecting to Single Phase Input Power, use input terminals “L1” and “L3”, leaving “L2” empty.  

When powered on, disable the Phase Drop Off Protection by changing parameter U48 to a “2”.  Fail-

ure to do this may result in phase loss faults. 

4. It is not recommended to switch power on and off to the Inverter.  If  it is necessary to do so, the 

following should be done. 

  Install a wire jumper between “CM” and “FWD” on the control circuit terminal strip. 

   Change the “F02” program parameter from “0” to “1”. 
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5. Drive output terminals (U, V, W)   

 Connect these terminals to a three phase motor in the correct phase sequence.  If the direction of 

motor rotation is incorrect, exchange any two of the U, V, and W phases. 

 Example: Match the T1, T2, T3 on the Motor Plate to the corresponding U, V, W on the  inverter. 

 These terminals need to be tightened to a certain torque.  See Page 19. 

 

30A Y5A CMY Y3 Y1 C1 FMA FMP PLC X1 X2 X3 X4 X5 X6 X7 X8 X9 

30C 30B Y5C Y4 Y2 11 12 13 V2 CM CM FWD REV P24 P24 DX- DX+ SD 

Control circuit terminals 

WARNING

Disconnect electrical supply before servicing the electrical system

FROM DISCONNECT SWITCH 

NOTE 

With a jumper wire connected between “CM” and “FWD” as noted above, parameters 
“F01”, “F02”, “F42”, “H08” and “U48” cannot be changed.  If it is necessary to change 

these parameters, disconnect the jumper wire and reconnect after change is made. 
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MOUNTING THE COMPONENTS FOR DELUXE INVERTER IN CABINET 

1. Find a clean dry area close to the vacuum pump to mount the Deluxe Inverter systems.  The cabinet 
is very heavy and should be bolted into something secure.  Follow the points listed below.  Violating 
the conditions listed may void the warranty of the REFLEX Inverter system. 

a. Do not install the Inverter in a place subject to high temperature (over 100 
F), high humidity, or excessive vibration.   

b. Mount Deluxe cabinet vertically with  the air filtered intake on lower left side and the ex-
haust outlet on upper right.   

c. The Deluxe Inverter Unit generates heat.  Allow sufficient space around the system for air 
circulation.  (Allow more than 4 inches in all directions.) 

d. Do not mount the Deluxe Inverter cabinet  above heat-generating equipment or in direct 
sunlight. 

e. If mounting Deluxe Inverter cabinet in  an area that may have high moisture or condensa-
tion, we recommend ducting the intake air to a dry, clean air source using flexible tubing 
such as that used on dryer systems. 

2. Mount the REFLEX Enclosure in the parlor so it can be seen by the milkers, since there is a digital 
vacuum gauge that shows the system vacuum level.  This enclosure is water resistant, but should 
not be sprayed directly.  See Page 21 for mounting and hook-up instructions. 

 

WIRING THE DRIVE FOR DELUXE INVERTER IN CABINET     

1. Remove the cover of the Inverter.  Use a Philips screwdriver to loosen the screws located on the 
upper  left and right corners of the cover.  Pull the top towards you to unsnap the cover off the In-
verter.  The lid is designed to prevent accidental removal. 

2. Wire the Disconnect Switch to a constant power source.  Wire the Inverter to a constant power 
source.  Refer to Pages 7-10 for electrical wiring specifications, i.e. recommended cable size, circuit 
protection, tightening torque, etc. 

3. For connecting to Single Phase Input Power, use input terminals “L1” and “L3”, leaving “L2” empty.  
When powered on, disable the Phase Drop Off Protection by changing parameter U48 to a “2”.  
Failure to do this may result in phase loss faults. 

4. It is not recommended to switch power on and off to the Inverter.  If  it is necessary to do so, the 
following should be done. 

 

 Install a wire jumper between “CM” and “FWD” on the control circuit terminal strip. 

    Change the “F02” program parameter from “0” to “1”. 
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DELUXE INVERTERS 
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NOTE 

With a jumper wire connected between “CM” and “FWD” as noted above, parameters “F01”, 
“F02”, “F42”, “H08” and “U48” cannot be changed.  If it is necessary to change these 

parameters, disconnect the jumper wire and reconnect after change is made. 
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30A Y5A CMY Y3 Y1 C1 FMA FMP PLC X1 X2 X3 X4 X5 X6 X7 X8 X9 

30C 30B Y5C Y4 Y2 11 12 13 V2 CM CM FWD REV P24 P24 DX- DX+ SD 

Control circuit terminals 

WARNING

Disconnect electrical supply before servicing the electrical system

5. Drive output terminals (U, V, W)   

 Connect these terminals to a three phase motor in the correct phase sequence.  If the direction of 

motor rotation is incorrect, exchange any two of the U, V, and W phases. 

 Example: Match the T1, T2, T3 on the Motor Plate to the corresponding U, V, W on the  inverter. 

 These terminals need to be tightened to a certain torque.  See Page 19. 

FROM DISCONNECT SWITCH 
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INSTALLING OPTIONAL EQUIPMENT IN DELUXE CABINET 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Install the Line Reactor and RFI Filter in the locations shown above by following the instructions below. 

Mark the mounting holes first, then drill and tap threads to bolt the items to the back plate making sure 

not to let metal filings drop into the Fuji Inverter.  

Disconnect the wires from the Disconnect Switch going to the Inverter. 

From the Disconnect Switch, run a new set of wires to the input of the Line Reactor. 

Then from the output of the Line Reactor, run wires from it to the Input of the RFI Filter. 

Take the wires which you unhooked from the Disconnect Switch on the Inverter and wire them to the 

output of the RFI Filter. 

Power wires should interconnect as illustrated in the diagram below. 

 

 

 

  IN »»»»      

»»»» OUT 

IN »»»» 

DISCONNECT SWITCH LINE REACTOR RFI FILTER INVERTER 

»»»» OUT 

IN »»»» 

»»»» OUT 

IN »»»» 
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DELUXE OPTIONAL EQUIPMENT 
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OPTIONAL EQUIPMENT WIRING FOR DELUXE INVERTER IN CABINET 

Wiring the Line Reactor 

1. “U1”, “V1” and “W1” terminals are the Inputs from the Power on the Line Reactor. 

2. On a Deluxe Cabinet, wire the Disconnect Switch Output “L1” to “U1”, “L2” to “V2” and “L3” to 
“W1”. 

3. “U2”, “V2” and “W2” terminals are the Outputs to the Inverter on the Line Reactor. 

4. On single phase power, hook wiring to only the ”U” and “W” terminals. 

5. Leave the “V” terminals empty. 

6. The Cabinet Back Plate is grounded when the Ground is connected on the Din Rail Terminal at the 
Disconnect Switch.  When mounting the Line Reactor, scrape off a little paint to  ensure a good 
Ground to it. 

 

Wiring the RFI Filter 

1. On the LINE side of the RFI Filter, “L1”, “L2” and “L3” are the Inputs from the Power. 

2. If you have a Line Reactor, wire “U2” to “L1”, “V2” to “L2” and “W2” to “L3”. 

3. On the Load side of the RFI Filter, “L1”, “L2” and “L3” are the Outputs to the Inverter. 

4. Connect “L1” to “L1”, “L2” to “L2” and “L3” to “L3” to connect the RFI Filter to the Inverter. 

5. On 1 Phase Power, hook wiring to only the “L1” and “L3” terminals. 

6. Leave the “L2” terminals empty. 

 

 

NOTE 

See Page 19 for instructions to tighten torque of Inverter terminals above. 
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FUJI FRENIC POWER INPUT/OUTPUT TERMINAL TORQUE 

RECOMMENDATIONS 
 

The wire terminals “L1”, “L2”, “L3” and “U”, “V”, “W” on the Inverter must be tightened with a Torque 

Wrench to the specifications listed below.  If these connections are not tight enough, the heat generat-

ed from a loose connection will cause these terminals to overheat and melt both the terminal and wire 

connection. 

 

The Torque listed below is in Newton Meters (N·m) 

 

 5HP Inverters:   Torque to 1.8 N·m 

 7.5, 10 and 15HP Inverters:  Torque to 3.5 N·m 

 20, 25 and 30HP Inverters:  Torque to 5.8 N·m 

 

 

 

 

 

Torque Conversions 

N·m  =  in. lb.  x  0.113 

N·m  =  ft. lb.  x  1.356 

In. lb.  =  N·m  x  8.85 

Ft. lb.  =  N·m  x  0.737 
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TORQUE CONVERSIONS 
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CHOOSING REFLEX CONTROLLER LOCATION 

The REFLEX Controller is designed to be mounted in the parlor so that the vacuum gauge can be seen 

while milking.  It is in a Nema 4 enclosure that is water resistant, however, it should  NOT be sprayed 

directly with a pressure hose.  The tap for sensing the vacuum should be placed 24” to 48” from the 

sanitary trap on the vacuum pump side.  The REFLEX Controller should be mounted higher than the tap 

hole and no further away than 36” away from the tap hole.  This will allow moisture in the sensing tube 

to drain back into the vacuum line.  

In order to ensure no damage occurs to the REFLEX Circuit Board during shipping, it is packaged 

separately.  It has to be mounted inside the enclosure upon installation of the system.  Standoffs are 

already mounted in the back portion of the box to which the circuit board attaches. 

MOUNTING THE REFLEX CONTROLLER 

1. Remove the REFLEX cover from the box. 

2. Remove the package of hardware from the box.  Hardware includes: 

  4 x Mounting Screws 

  4 x Nylon Washers 

  2 x Tie Straps 

  1 x 3 Connector Plug 

  1 x 2 Connector Plug 

  4 x #6 x 3/8" Screws 

  4 x #6 Nylon Washers 

               1 x  Brass Barb 

3. Remove the circuit board from bubble-wrap. 

4. Connect the vacuum tubing which is connected to the brass adapter inside box onto the black  

sensor on the top backside of the circuit board.  Secure it in place using a black 4” tie  trap 

provided. 

5. Fasten the circuit board to the standoffs in the back of the box using the 4 screws and nylon 

washers provided.   
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CONTROLLER INSTALLATION 

NOTE 

The nylon washers should be installed between the bolt heads and the circuit board. 
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1. Mounting hardware for the Inverter and REFLEX Controller 

2. Vacuum Relief Valve 

3. Electric  Conduit 

4. Circuit Breaker 

5. Cable and Wire 

6. This completes the circuit board mounting.  There is no need to reinstall the REFLEX cover at this 

time as it needs to be removed later for wiring. 

7. Drill a 3/8” hole in the vacuum pipe that comes from the vacuum pump to the sanitary trap.  The 

hole should be located 24” to 48” from the sanitary trap on the vacuum pump side.  Since there is 

36" of tubing provided, it should be no more than 36” from the REFLEX Controller. 

8. Thread the brass tap into the hole that you just drilled.  Connect the tubing from the REFLEX Con-

troller onto the tap. 

PARTS NEEDED 

(ADDITIONAL ELECTRICAL & WIRING REQUIREMENTS  - SEE PAGES 7-10) 
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WIRING YOUR REFLEX CONTROLLER  

The REFLEX needs a 120 volt power from the Master Control/Washer.  The power is separated for 

wash and milking.  This will tell the Controller when to run at the wash cycle vacuum level and the 

milking vacuum level.     

Wiring between the washer switch and REFLEX Controller should be such that 120 volts A.C. is sent to 

the Controller “Milk” terminal when the switch is in milk position and 0 volts to the “Wash” terminal.  

With the washer switch in Wash position, 120 volts A.C. should be sent to the Controller “Wash” ter-

minal and 0 volts to the “Milk” terminal. 

NOTE 

To assist with wiring, please refer to Pages 47-48 for wiring configurations. 
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1. If you are using a Wash Signal , run a 3 conductor, 18 gauge wire from  the Washer Control or a 

Master Control panel to the REFLEX Controller.  This wire will  provide a 120 VAC signal to the 

REFLEX Controller to tell it whether the milking system  is in a “Wash” or “Milk” Mode.  The RE-

FLEX will then control the vacuum to the preset  level for the mode being used.  Run the wire up 

through the water tight connector and  connect to the terminal block labeled “Power Input”.  

Connect the white wire to the  “N”  terminal, the Black wire to the “Milk” terminal and the re-

maining conductor to the terminal marked “Wash”.   

2. If there is only one vacuum pump signal available from the Washer/Master Controller, then an 

18/2 wire is all you will need.  Connect only the Milk and “N” terminals. 

 

 

 

 

 

3. An 18/2 gauge  shielded cable must be run from the Inverter to the REFLEX Controller.  At the 

REFLEX, run the cable up through the water tight connector in the bottom left of the enclosure 

and connect to the 2-pole terminal labeled  “1 & 2”.  Connect the wire from “C1” at the inverter 

to “+/1” at the REFLEX  and from “11” at the inverter to “-/2” at the REFLEX.   

 

 

NOTE 

3 Conductors are needed ONLY if you want a separate vacuum level for WASH. C
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 If using the shield wire, the shield drain wire must be grounded to an earth ground at BOTH ends 

to dissipate the RF emissions.  At the inverter, earth ground should be the green ground terminal.  

At the REFLEX Controller, a single conductor wire should be connected to the shield drain wire 

and routed to an earth ground.  Ideally this would be a ground rod but aside from new installa-

tions, this may not be possible.  In existing installations, metal water piping or stall works may 

work as an earth ground.  If connecting to water piping, use a commercially available ground 

clamp.  If connected to stall works, it is preferred to drill and tap a hole for a ground lug (available 

at electrical supply outlets) to ensure a long-term positive connection versus using a hose clamp 

or strap. 

 

 

 

 

 

 

 

 

 

 

 

TOOLS NEEDED BEYOND THE BASICS 

When installing a REFLEX Variable Drive System there is a digital vacuum gauge that is displayed on 

the front of the REFLEX Controller.  This gauge should be calibrated so that the system vacuum is ac-

curate.  In order to do this properly, it should be compared to a mercury gauge or equivalent. 
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IMPORTANT 

The shield drain wire in the 18/2 cable should only be used if, after a system check, 
interference is found on the 4 to 20ma signal. 

In most installations, the shield wire does not need to be connected to an earth ground. 
WE STRONGLY SUGGEST YOU DO NOT HOOK THESE UP UNLESS NEEDED. 
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REFLEX AND THE WASH CYCLE 

The REFLEX has a separate vacuum control level adjustment for the Wash Cycle. 

Some installations prefer not to run Variable Speed during Wash and prefer to run off a Vacuum Regula-

tor. 

To get the Vacuum Regulator to kick in during Wash, adjust the REFLEX Wash vacuum level setting high-

er than that of the Vacuum Regulator. 

This will make the Vacuum Pump System run wide open and be controlled by the Vacuum Regulator. 

 

REFLEX CONTROLLER BYPASS (OPTIONAL)  

To pre rig the system to run the vacuum pump system automatically without the REFLEX Controller, 

do the following: 

1. You need a 120 volt Relay with a normally open set of contacts SPST (Our part# P05010NP). 

2. Supply the Relay with the same 120v power you are sending to the REFLEX Controller. 

 If you have a separate signal for Milk and Wash, you will need two (2) Relays. 

3. Connect the normally open contacts of the Relay to the Inverter’s input terminals “CM” and “FWD”. 

4. Change the “F02" parameter of the Inverter from a “0" to a “1". 

You are now done with the configuration for the bypass if needed. 

 

To run in Bypass Mode of the REFLEX Controller you must do the following: 

(This would allow you to run off the inverter if there was a problem with the REFLEX Controller.) 

1. You must program parameter “F01" from a “2” to a “0. 

2. Exit the program mode, and press the “up arrow” key to select the HZ you want the system to run 

at (if system capacity is at max for wash, select 60 HZ). 

3. Start it up and set your Vacuum Controller to the proper milking vacuum level.  

(Note: The normal setting for the installation was set at 1”hg higher than the wash vacuum level of the 

REFLEX System.) 
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ALTERNATE SET-UP OPTIONS 
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CONNECTING 1 REFLEX CONTROLLER TO 2 INVERTERS 

 
The REFLEX Controller’s 4-20 milliamp output (terminals 1 & 2) can be connected in series to 

two different Inverters. 

 The wire coming from the REFLEX Control terminal number 1 (positive) connects to first 

Inverter’s (Inverter #1) control circuit terminal “C1”. 

 The wire coming from the REFLEX Control terminal number 2 (negative) connects to second 

Inverter’s (Inverter #2) control circuit terminal “11”. 

 In order to finish the REFLEX connections to run the two Inverters in series, you must run a 

wire from the Inverter #1’s number “11” terminal to the Inverter #2’s “C1” terminal.  

 

CONNECTING 1 REFLEX INVERTER TO 2 ELECTRIC MOTORS 

Before calling us, please have the following information below. 

 

We must know what the Full Load Amps (FLA) ratings are on each of the electric motors. 

Because the inrush current of the two motors to the Inverter can be high, we must determine 

the proper HP rating for your Inverter.  If it’s for a Single Phase power system, the HP will need 

to be double the FLA rating. 

 

The FLA rating can be found on the electric motor’s name plate. 

 

We also suggest a power distribution box be used to terminate the two motor power cables to one 

Inverter.  A poor connection to the Inverter’s Terminal Block can result in destroying it due to high 

resistance which could melt the Terminal Block. 
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Before running the system, note the following considerations: 

1. On our REFLEX Inverters, the operating parameters have been set at the factory.  However, certain 

parameters will need to be programmed based on the installation requirements.  Instructions on 

how to program operating parameters covered below in Steps 2-4 can be found under Parameter 

Settings for the Fuji P11 Drives on Pages 33-35 in this manual. 

2. Enter the motor amp rating from the motor name plate into parameter “F11". 

3. With single phase input power, change parameter “U48" to a “2".  FAILURE TO DO THIS MAY 

RESULT IN PHASE LOSS FAULTS. 

4. With three phase input power with a line reactor, change parameter “U48" to a “1". 

NOTE 

For complete instructions on how to operate the inverter keypad to make changes in 

parameters as noted above, refer to Page 33 in this Manual. 

With all the wiring complete, the system will automatically turn “ON” with the automatic pipeline 

washer switch or power switch.  Leave the existing vacuum controller in the system for a safety feature 

but set it at a higher vacuum level, or install a relief valve. 

NOTE 

Prior to powering on the REFLEX Controller, the Inverter mode has to be changed from STOP 

Mode to RUN Mode. 

NOTE 

The inverter display must be in the LOCAL Mode to operate with the REFLEX Controller. Also the 
“FWD” key must be activated to show “Run” also. After a power outage or an Alarm Code reset, the 

Inverter must be reset to “Run” by depressing the FWD key. 
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SET-UP AND OPERATION 
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SETTING THE “SOFT START” TIMING 

1. There are 3 jumper connections located on the front 

side of the REFLEX circuit board, on the left side of 

the digital display.  The position of these jumpers 

control the amount of time it takes for the pump to 

come to full speed potential, i.e. could go to 60 Hz if 

demand was there.  The mode of operation for the 

“SOFT START” feature is that when power is turned 

on to the REFLEX Controller, the signal sent to the 

AC Inverter is such that it makes the motor start 

slowly and build speed gradually over the set time.  

After the time elapses, the operation is normal.  The 

“SOFT START” timing sequence is reset each time 

power is turned off to the REFLEX Controller.  

2. Select the “SOFT START” timing sequence which best 

fits the system configuration by placing jumpers as 

shown in the diagram on the left. 

CALIBRATING THE DIGITAL VACUUM GAUGE 

When power is applied  to the Inverter for the first time or any subsequent times, you will have to 

change the Inverter from the STOP Mode to the RUN Mode.  This will also apply after resetting any 

alarm faults on the Inverter.  Pressing the ‘FWD” key on the panel will change the LCD display from 

STOP to RUN and illuminate a green light labeled RUN. 

Turn power on to the REFLEX Controller in the “MILK” position. 

The “SOFT START” timing control will cause the vacuum pump to start slow and gradually increase 

speed until the system vacuum level is reached or until the time has elapsed. 

The “SOFT START” factory setting is 15 seconds.  This setting can be changed as follows: 

1. Connect a mercury gauge or equivalent to the system to set the vacuum level and calibrate the 

vacuum gauge on the Controller.   

2. Turn the switch to the Milking Position and the pump will start running. 
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SETTING THE MILKING VACUUM LEVEL 

1. After the “SOFT START” timing sequence has elapsed, set the desired milking vacuum with the 

bottom adjusting screw on the right side of the Controller. See the above  Figure for 

clarification.  Factory setting is 12.5" Hg.  

2. Replace the plug in the hole. 

SETTING THE WASH VACUUM LEVEL 

3. With the REFLEX facing you, remove the 

cap on the left side.  After the cap is 

removed, there is an adjustment screw 

on the circuit board.  With a small screw 

driver, turn the screw clockwise to 

decrease the displayed number and 

counter clockwise to increase the  

number.  See the Figure at right for 

clarification.   

Turn power on to the REFLEX Controller in the “WASH” position.  

1. After the “SOFT START” timing sequence has elapsed, and with milker units and air injector shut off, 

set the desired washing vacuum with the top adjusting screw on the right side of the Controller. See 

the above figure for clarification.   

2. Factory setting is 14.0" Hg.  

3. Replace the plug in the hole. 

NOTE 

Needed ONLY if you want a separate vacuum level for WASH. 
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The following are highlights from the Fuji Manual. 

With the inverter in the STOP Mode, you can scroll up or down in the Data Check Section and set all 

parameters and view all settings,  and lock them out from  accidentally being 

changed.  Lockout can be done quickly and easily by programming Function 

“F00" to a “1”.  All functions showing an “*” have been changed from factory 

settings and should match the function data chart in this REFLEX Manual. 

Section 4 of the Fuji Manual also shows you how to access all the parameters 

that are useful for service and maintenance.  You can check the input of the 

REFLEX Controller’s “C1 Terminal” current, the motor’s current draw and use 

the Hour Meter for maintenance of the vacuum pump.  This section also shows 

you how to access the Alarm Code Faults in memory. 

If the Inverter trips on an alarm, refer to “Protective Operations” in Section 6 of 

the Fuji Manual for a description of the Alarm Fault.  Once you determine what 

the alarm is referring to, go to the Troubleshooting Section 7.  This will have 

suggestions on how to troubleshoot and solve the problem that caused the 

alarm.  To reset an alarm, press the ‘Reset’ key and the alarm will be reset and stored into the memory 

of the Inverter for future reference. 

Maintenance and Inspection is covered in Section 8 of the Fuji Manual.   

Display on keypad panel 

at power-on 

INVERTER PROGRAM MENU SCREEN 

To enter and view the Inverter’s Program Menu Screen, press the ‘PRG’ Key.  This will illuminate the 

LCD and a list of nine different Functions.  The Inverter will scroll instructions on the bottom of the LCD 

to show what keys to press to Enter, Exit and View the Functions. 

The Functions are as follows: 

1. DATA SET - Mainly used for engineering purposes and a quick way to view the parameter’s 

functions without referring to a manual.  Entering the parameter number by pressing the ‘FUNC/

DATA’ Key will display the parameter’s settings. 

2.  DATA CHECK - A quick way to view what’s been programmed in the Inverter’s parameters and make 

changes to them.  Parameter numbers followed by an “*” have been changed from the factory 

settings.  The numbers  on the right show what the parameter is set at.  Pressing the ‘FUNC/DATA’ 

Key will display the parameter’s setting along with a description of its function. 
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FUJI FUNCTIONS & FEATURES 
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3. OPR MNTR - This is a good place to view and monitor the Output Frequency, Output Current and 

the Output Voltage to the electric motor all at once.  Pressing the ‘FUNC/DATA’ Key will display this 

feature. 

4.  I/O CHECK - You can view and monitor the 4 to 20 milliamp input from the REFLEX Controller and its 

DC voltage to the Inverter. 

 Pressing the ‘FUNC/DATA’ Key will enter the I/O Check screen area.  Press the ’V’ Key 3 times to 

advance to the 4th screen and “V2=“ value will display the voltage reading from the REFLEX 

Controller.  Pressing the ’V’ Key again will advance to the 5th screen to display the “C1=” value to 

display what current is coming from the REFLEX Controller. 

5.  MAINTENANCE - Shows how many cumulative hours the Inverter have been in service and how 

many total hours the REFLEX System’s vacuum pump has been running. 

 Pressing the ‘FUNC/DATA’ Key will enter the first screen.  The “Time=” shows the cumulative hours 

the Inverter has been in service.  Press the ’V’ Key twice to advance to the 3rd screen.  The “TCAP=” 

will show the hours of actual run time of the REFLEX System’s vacuum pump. 

6.  LOAD FCTR - You can run a timed test for up to 3600 seconds to see what the maximum and average 

output current to the electric motor during Milking or Wash. 

7.  ALM INF - Displays 9 screens of alarm information to help you troubleshoot the system.  You will be 

able to see the time, frequency, voltage, current and a description of the alarm occurrence. 

8.  ALM CAUSE - Shows the history and cause of all alarms.   

 For more information on the Alarm Causes, refer to Pages 6-1 and 4-11 in the Fuji Inverter Manual. 

9. DATA COPY - For storing and sending program data from the Keypad to the Inverter or vice versa.  

Refer to the Fuji Manual for its use. 

 

NOTE 

The Inverter display must be in the LOCAL Mode to operate with the REFLEX Controller. Also the ‘FWD’ 
Key must be activated to show “Run”. After a power outage or an Alarm Code reset, the Inverter must be 

reset to “Run” by depressing the ‘FWD’ Key. 
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NOTE 

The Inverter must be in the UNLOCKED Mode to be able to program parameter settings.  Also 

some settings cannot be changed while the Inverter is in the RUN Mode.  Press ‘STOP’ Key to 

enter the STOP Mode.  

PROGRAMMING PARAMETER SETTINGS FOR ALL INVERTERS 

1.  Turn Power On to the unit. 

2.  Press ‘PROGRAM’ Key. 

3.  “DATA SET” will appear on the LCD. 

4.  Scroll down using ’V’ Key and highlight “DATA CHECK”. 

5.  Press ‘FUNC/DATA’ Key on keypad. 

6.  Parameter setting will appear. 

7.  Use the ’Ʌ’ or ‘V’ Keys to select parameters which are listed on Pages 34-35 of this Manual under 

“Parameter Settings for the FUJI P11 Drives”. 

8.  When the parameter is selected to be changed, press the ‘FUNC/DATA’ Key. 

9.  Use the ‘Ʌ’ or ‘V’ Keys to select the change desired. 

10. Press ‘FUNC/DATA’ Key to store setting. 

11. Follow the same procedure to make changes in any parameters. 

12.  To exit out of the PROGRAMMING Mode, press the ‘RESET’ Key twice. 

13.  Press ‘FWD’ Key to return to RUN Mode. 

QUICK WAY TO SCROLL IN THE DATA SET AND DATA CHECK PROGRAMMING    

Depressing the ‘SHIFT’ Key and the ‘Ʌ’ or the ‘V’ Key at the same time will advance you to the next 

group of parameters without having to scroll through them all. 
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PROGRAMMING PARAMETERS 
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PARAMETER SETTINGS FOR FUJI P11 DRIVES 

Parameter settings in the DATA CHECK area show an “*” after they have been changed from the factory 
settings.  There are 188 parameter settings in the Inverter, we are only using 23 of them. 

      

Parameter Settings for the FUJI P11 Drives 
The following are preset on Units when shipped from NuPulse  

 Parameter # NuPulse Settings Parameter Function 

1 F01* 2 4-20mA Current  Input 

2 F07* 1.00s Acceleration Time 

3 F08* .75s Deceleration Time 

4 F10* 2 Forced Air Motor O/L 

5 F14* 3 Ride Through Momentary Power Drops 

6 F26* 8 KHz Motor Frequency (Noise) 

7 F40* 150% Torque Limit 

8 F41* 0% Prevents OU2 trip of Braking Torque  

9 F42* 1 Torque Vector Active 

10 E01* 10 X1 & CM Terminals to Run at C20 Setting 

11 C20* 30 Hz Hertz to Run at with X1 & C1 Contacted 

12 H04* 5 Auto Reset for OU Alarms 

13 H06* 1 Auto Fan Enabled 

14 H08* 1 Reverse Lock Active 

15 H10* 0 Energy Savings Inactive 

16 H11* 1 Coast to Stop 

17 U01* 300 Compensation Freq. Braking 

18 U60* 1 Regeneration Avoidance  F
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The following parameters need to be set on all Inverters on site.  Refer to Page 33 for setting instructions. 

 

The following is only to be used if you want to clear the settings and start over with factory settings.  All 
of the above parameters would have to be reprogrammed if used.  You can use the Data Copy function 
to restore the data from the keypad memory.  These settings are the same as programmed by NuPulse 
unless changed in the field. 

 

 Parameter # Reset  Settings Parameter Function 

23 H03 1 

Press ‘STOP’ and ’Ʌ’ Key simultaneously, then 
press ‘FUNC/DATA’ Key which will reset  all 
parameters to factory default settings. 

CHANGING THE MAIN DISPLAY MONITOR 

The main display is factory set to show the output frequency.  There are 12 other functions which can 
be selected to display, i.e. RPM of the motor, output voltage to the motor, output current to the motor 
and input power consumption display in kilowatts.  To change the displayed function, enter into 
parameter E43 and change the program to correspond with the function of your choice.  You can step 
through and view the functions by pressing the ‘FUNC/DATA’ Key. 

E-Zee NuPulse has no responsibility for any Inverter NOT purchased from E-Zee 
NuPulse, even though it may be connected to the NuPulse REFLEX Controller.  

Please read your Inverter Manual. 

 Parameter # Settings Parameter Function 

19 F11* 
See setting instructions on Page 33 

of this Manual 
Motor Name Plate Current 

20 F00* 
1– Lockout 

0—Unlocked 

Data protection 

21 U48 0 or 1 or 2* Phase Drop off Protection 

22 C33* .05 to .15 
Set ONLY if needed to smooth out the 
pulsation response. 

 F
U

JI P
11 P

A
R

A
M

E
T

E
R

 S
E

T
T

IN
G

S
 



Page 36 REFLEX   Rev.   02-13 .1 

 

 

F
U

JI
 P

11
 P

A
R

A
M

E
T

E
R

 S
E

T
T

IN
G

S
 



Page 37 

37  

 

REFLEX   Rev.   02-13 .1 

Although modern Variable Frequency Drives (VFD) have very few moving parts and very limited service-

ability, there are several maintenance items which do require attention. 

It is very important to check that the power terminals on the Drive stay tight.  Loose power terminals 

can quickly heat up and fail, damaging the terminals and possibly the entire Drive.  Loose terminals can 

also create a fire hazard. 

Following the instructions per the Fuji Installation Manual, torque the terminals and regularly re-check 

that they have not loosened.  After startup, and after several hours of operation, check that the termi-

nals are still tight.  It is necessary to check the terminals regularly afterwards.  If the terminals stay tight, 

then longer intervals may be used between checks. 

If you find terminals loosen regularly, check for excessive vibration at the terminals.  Vibration may 

come from the wall the Drive is mounted on or through the power leads.  This is more common on the 

output side of the Drive where the power leads go directly to the motor. 

Drives require clean airflow for cooling.  Cooling is typically accomplished with a heat sink and a fan.  

This head sink assembly must be kept free of dust and dirt.  Accumulations of debris in the heat sink can 

cause localized hot spots in the Drive.  This heat can contribute to premature component failure.  If you 

find the heat fins require frequent cleaning, that is your indication the Drive is in an unsuitable environ-

ment. 

On Deluxe REFLEX Systems, make sure to check and clean the Intake and Exhaust Filters in addition to 

checking terminal connections on the Disconnect Switch and the optional Line Reactor and RFI Filter 

equipment. 
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REFLEX TOO RESPONSIVE TO THE PULSATION SYSTEM 

Some Pulsation systems turn all the Pulsators on at the same time and leak large volumes of air quickly 

and then close off the air admissions just as fast.  Because the REFLEX is so responsive in maintaining 

the proper vacuum level, it can be a little jerky in it’s response to following the large air admissions on 

those type of Pulsation Systems.  If this is the case, adjust the Parameter listed below. 

Parameter C33—REF Filter—Factory set at .05 set to .15 

This will dampen the response to the pulsation thus smoothing out the jerkiness and sound on the Vac-

uum Pump.  Settings of Parameter C33 higher than “.15” can make it seem even better, but if set too 

high the REFLEX may start to hunt and not lock in the vacuum level as quickly if there is a large air ad-

mission that is quickly closed off.  (Example:  Two milker units leaking in air from a fall off, then shut off 

or are reattached.) 

*NOTE:  Keep in mind the REFLEX must follow the response to the air leaked into the system to 

properly maintain Milking Vacuum level. 

PUMP WILL NOT RUN AND INVERTER SEEMS OKAY, BUT WILL NOT TRIP ON AN 

ALARM CODE 

If the Pump spins freely by hand, the Electric Motor may be bad and shorted out. 

The Fuji Inverters have an instantaneous Over Current Detection feature set on the Inverter and shuts 

down the Output Voltage to the Electric Motor without tripping an Alarm Code in some Electric Motor 

problems. 

You can temporarily disable that protection feature by changing Parameter H12 from a “1” to a “0”. 

Now run the REFLEX System and see what Alarm Code trips.  Refer to Page 6-1 in the Fuji Manual for 

information on the Alarm Code and apply the  recommended solution to your problem. 

If you disconnect the Electric Motor leads from the Inverter and turn the REFLEX System on, you should 
be able to measure the high voltage on the Inverter’s Output.  This indicates the Inverter is fine and the 
problem lies within the Electric Motor. 
 
The Fuji Keypad can be removed from the cover and plugged directly onto the Inverter socket for the 
Keypad.  This will make measuring Output Voltages easier to complete. 
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POWER AND WIRING CHECK 

Check that there is the proper incoming voltages to the REFLEX Controller and the Inverter.  Make sure 

all wiring is completed properly and that there are no loose or poor connections. 

You can view the Signal from the REFLEX Controller on the Inverter, refer to Page 32 in this Manual 

under Item #4 “I/O Check”. 

PROGRAMMING CHECK   

A REFLEX System that is not operating properly should have the Parameters checked or reinstalled be-

fore determining that a component is at fault. 

You can check the Parameters that have been set on the Inverter by choosing Item #2 in “Data Check” 

under the Main Menu after pressing the ‘’PRG’ Key on the Inverter. 

Once highlighted, press the ‘FUNC/DATA’ Key to enter and view the Parameter PROGRAMMING.  It will 

show the Parameter number and follow with the setting.  Refer to Pages 34-35 in this Manual for the 

settings. 

Scroll using the ‘Ʌ’ and ‘V’ Keys to view the Parameters changed from the factory-default settings.  For 

example, if Parameter F01 is followed by an “ * “ symbol, that is an indication it has been changed from 

the factory setting. 

Next refer to the Programming Chart to see if the setting is correct and whether it is even on the list.  If 

it is not on the list, refer to Page 5-1 in the Fuji Inverter Manual for the factory setting and change it 

back. 

To change the Parameter once it is highlighted, press the ‘FUNC/DATA’ Key to enter and change it us-

ing the ‘Ʌ’ and ‘V’ Keys. 

If there seems to be a lot of incorrectly set Parameters, you could reset the Inverter to Factory Default 

Setting and reprogram it from scratch to save time.  Refer to Parameter “H03” on Page 35 in this Manu-

al for instructions on how to reset to Factory Default Settings. 
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CHECKING THE ALARM CODES 

In most cases, an ’unhappy’ REFLEX Inverter will trip on some kind of an Alarm Code to alert you of 

what the problem is.  Refer to Page 6-1 in the Fuji Inverter Manual to look up the Alarm Code for the 

suggested problem needing to be resolved. 

See Pages 31-32 in this Manual for information on how to look up previous Alarms and Alarm History 

of the Inverter. 
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PUMP KEEPS RUNNING AFTER REFLEX IS POWERED OFF 

First see if Pump is running at 14Hz on the Inverter display.  If it is running at different speeds, either 

higher or lower, proceed to Step #2. 

1. Next check that the Dip Switch labeled “PTC” is in the OFF position on the Inverter’s main Control 

Card next to the green terminal strip where you wire the REFLEX up to the Inverter.  This can be 

accidentally bumped when wiring the system up and cause the Inverter to run on. 

2. In a few cases, the Fuji Inverter Control Circuit stays latched for the 4 to 20 Ma signal, even after the 

REFLEX has been turned off.  In those cases, it was due to some external signal noise on the dairy 

site.  

 Working with Fuji Electric, attempts to stop the signal interference from cable shielding, installing a 

different Inverter, etc. have not proven effective in stopping the signal interference.  Turning the 

breaker off and re-powering the Inverter is the only way to get it to unlatch the Fuji Inverter lockup.  

Note this not only happens on systems just installed, but can happen on systems that have been 

installed for over a year. 

 If this occurs after new equipment has been installed on the dairy, turn it off to see if the problem 

goes away.  The source of the interference can be difficult, if not impossible, to pinpoint.  If you 

cannot determine the source of the interference, proceed to Step #3 below. 

3. Reprogram the Inverter to look for an external signal for the RUN/STOP command.  You will need to 

change the Fuji Inverter’s F02 Parameter.  It is set at “0”, so you must change it to a “2”.   

 You must wire a normally open (N.O.) 120 volt Relay(s) to the same power source you used to pow-

er the REFLEX Controller on and off.  If you have separate power signal for MILK and WASH, you will 

need to isolate it with two relays.  You will need to run a wire connection to the green terminal strip 

in the Inverter to Terminals CM and FWD to the N.O. contacts of the Relay(s).  The Relay(s) can be 

located in or near the MAIN MILK/WASH Control Switch. 

 Once complete, it should operate as follows: 

 When the REFLEX Controller is turned on, it will power the Relay(s) on and make a closure on the 

Inverter’s ‘CM’ and ‘FWD’ Terminals.  This will put the Inverter into RUN mode.  When the REFLEX is 

turned off, the Inverter will switch from RUN to STOP and not have any run-on problem. 

The main benefit or advantage of setting up as described in Step #3 is that you are able to bypass a 

failed REFLEX Controller Board and run the system automatically. 

PLEASE SEE PAGES 17-18 IN THIS MANUAL FOR FURTHER INFORMATION ON THE REFLEX CONTROLLER 

BYPASS SETUP. 
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IF THE REFLEX CONTROLLER GOES DOWN 

Following the steps below allows you to temporarily run your Vacuum Pump manually with the ‘FWD’ 
and ‘STOP’ Keys until your Controller is repaired.  

1. On the Inverter Keypad press the ‘STOP’ Key 

2. Press the ‘PROGRAM’ Key  

3.  “DATA SET” will appear on the LCD.  

4.  Scroll down using ‘V’ Key and highlight “DATA CHECK”  

5.  Press ‘FUNC/DATA’ Key on keypad to enter  

6.  A parameter setting will appear.  

7.  Use the ‘V’ or ‘Ʌ’ Keys to select parameter number “F01”  

8.  When the parameter is highlighted, press the ‘FUNC/DATA’ Key to enter  

9.  Use the ‘V’ or ‘Ʌ’ Keys to select the change desired.  

10. Change this “F01” parameter from a “2” to a “1” 

11. Press ‘FUNC/DATA’ Key to store setting  

12. To exit out of PROGRAMMING Mode, press the ‘RESET’ Key twice  

13. Prepare to adjust your Vacuum Regulator to your Milking Vacuum 

14. Use the ‘Ʌ’ Key now to ramp the Hz in the LED display from “0 Hz” to “60 Hz”  

15. Now run the Vacuum Pump by pressing the ‘FWD’ Key  

16. Set your Milking Vacuum on the Regulator                                                                                          

17. To stop the Vacuum Pump, press the ‘STOP’ Key 

 

SUDDEN VACUUM CHANGE WHICH WILL NOT ADJUST 

If you find the Reflex Controller is not displaying and running the proper vacuum level at times and is 

running higher than it should, and your attempts for turning the vacuum level adjustment pots do not 

seem to be working , follow the instructions below to help determine if this problem is being caused 

by interference. 

Check to see if the 18/2 cable from the Reflex Controller to Inverter has its shield drain wire connected 

to earth grounds.  If connected, go ahead and disconnect the shield wire from  the grounds at each 

end to see if  your vacuum levels go back to normal and you are able to adjust them.  Being able to do 

so indicates the system was picking up interference off the grounds and back feeding into the Reflex 

Controller Circuit.  To avoid this continued interference, leave the shield drain wire disconnected from 

any grounds and trim the excess back to prevent any shorting out. 
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Below is a check list to assist in calculating necessary components and installation costs for quoting a 

new REFLEX System.  To assist you in completing the Quote Guide, we’ve included a comprehensive 

parts listing of the REFLEX Systems and their components which is shown on Pages 49-52. 

1. What AC power can the installation provide to the REFLEX Inverter being installed? 

 * NOTE:  If there is 230vac power, the three phases must measure very close to equal  
 measurements leg to leg. If not equal, usually one of the three legs is too high, so select 230vac 

 single phase  and use the two even legs of power for the Inverter.   

 

 □ 230vac Single Phase              □  230vac Three Phase             □ 440vac Three Phase 

                 (See Below) 

  If Single Phase, Customer needs to purchase a Three Phase Motor (See Page 91 in E-Zee Catalog). 

   □ Three Phase ______ HP Motor  

2. If your Customer has Parlor Cow ID, select the Deluxe REFLEX Unit.   

   □ Stand Alone Reflex Unit                        □  Deluxe Reflex Unit      

3.. Next, look at the vacuum pump location to make sure there is a clean, dry and safe location 
 near the pump for installing the Reflex Inverter?  If there could be any possible problems with 
 moisture or water spray/mist on the Inverter, we recommend you select the Deluxe Unit.  
 (Refer to Pages 3 & 11 in this REFLEX Manual.) 

   □  Stand Alone REFLEX Unit                        □   Deluxe REFLEX Unit      
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QUOTING GUIDE 
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4.  Refer to attached Drawings #1 or #2. Determine the REFLEX Controller location and measure 
 the amount of wire/cable needed for each to connect.  Select routes that keep the system 
 wire/cables away from other electrical cable runs.  (Refer to Pages 7-8 for sizing guidelines.) 

REFLEX Controller to Inverter:     18/2 shielded cable                          Ft.      

Inverter to vacuum pump motor:                   gauge      VSD cable                          Ft.    

REFLEX Controller to systems Milk/Wash Control:     

□ 18/3 cable     OR    □ 18/2 cable                          Ft.                              

  * NOTE:  If the main Milk/Wash Control has only one signal, and they do not need a 
  separate Wash vacuum level signal, select 18/2 cable.  

  System’s Milk/Wash Control voltage: ________      AC              DC 

 Number of Relays needed:  ___________            

  * NOTE:  If the main Milk/Wash Control on the System is not 120vac, you will need to use 
 additional Relay(s) to switch over the signal power.  

 5. Select Optional Equipment.      

      □ Line Reactor:     _______ Voltage    _______ HP Inverter in package. 

           Choose this option if: 

 System has Cow ID; 

 Dairy has power issues and runs a backup generator; 

 Your state requires one.  Some states do require Line Reactors so confirm your state’s re-
quirements. 

     □ RFI Filter:                   _______ Voltage    _______ HP Inverter in package. 

     Choose this option if: 

 System has Cow ID. 

6. If setting up a backup system, refer to Pages 7 & 25-26 for Configurations and possible Wire/

Cable, Relays, etc. which may be needed. 

 Extra parts needed for a backup: 

 ______________________________________________________________________________

 ______________________________________________________________________________

 ______________________________________________________________________________

 ______________________________________________________________________________

 ______________________________________________________________________________
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Using the above information gathered, calculate cost of components and materials needed to quote 

these installations. See Page 92 in the E-Zee Milking Catalog for Part Numbers (P/N) and pricing for 

the REFLEX System. 

E-ZEE MILKING PARTS 

REFLEX Inverter:    Package P/N: _______________   Your Cost ______________    Retail _____________ 

18/2 Shielded Cable:   P/N: _______________   Your Cost ______________    Retail _____________ 

VSD Cable:     P/N: _______________   Your Cost ______________    Retail _____________ 

Line Reactor:     P/N: _______________   Your Cost ______________    Retail _____________ 

RFI Filter:     P/N: _______________   Your Cost ______________    Retail _____________   

      TOTAL Your Cost ______________    Retail _____________ 

OTHER VENDOR PARTS 

18/2 or 18/3 Wire/Cable:    P/N: _______________   Your Cost ______________    Retail _____________   

Relay(s) for Milk/Wash Signal:  P/N: ______________ Your Cost _____________    Retail _____________ 

Backup System Part(s):        P/N: _______________   Your Cost ______________    Retail _____________  

       P/N: _______________  Your Cost ______________    Retail _____________   

          P/N: _______________  Your Cost ______________    Retail _____________   

   P/N: _______________  Your Cost ______________    Retail _____________  

    P/N: _______________  Your Cost ______________    Retail _____________   

     TOTAL Your Cost ______________    Retail _____________ 

Q
U

O
T

IN
G

 G
U

ID
E

 



Page 46 REFLEX   Rev.   02-13 .1 

 

 

LABOR COSTS 

Calculate how much of the labor you will do yourself to complete the mounting, etc., and deter-
mine if you need an Electrician to either install the electrical system and/or test the completed sys-
tem.   

Electrician’s Labor:               Your Cost ______________    Retail _____________ 

Dealer’s Labor:               Your Cost ______________    Retail _____________ 

                  TOTAL Your Cost ______________    Retail _____________ 

 

POWER COMPANY REBATES AVAILABLE 

Check with the local power company providing service to this particular Customer. Most power 
companies have one or more rebates available to your Customer which will reduce their overall 
cost of equipment. 

VSD Unit:             Rebate (________________) 

Electric Motor:            Rebate (________________) 

      TOTAL Rebate (________________) 

 

FINAL TOTALS FOR QUOTE 

E-Zee Milking Reflex Parts:             TOTAL Your Cost ______________    Retail _____________ 

Other Vendor Parts:                TOTAL Your Cost ______________    Retail _____________ 

Labor Total:                  TOTAL Your Cost ______________    Retail _____________ 

              REFLEX SYSTEM TOTAL Your Cost ______________    Retail _____________ 

                     

   REBATE TOTAL:  Retail  (____________) 

 

 

FINAL COSTS:       YOUR COST ____________   RETAIL _____________ 
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18/3 or 18/2 Cable or Wire 

System’s Main 

Milk/Wash 

Control 

18/2 Shielded Cable  

See 

Pages 7-8 

for sizing. 

REFLEX CABLE CONFIGURATIONS FOR STAND-ALONE UNIT 
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REFLEX CABLE CONFIGURATIONS FOR DELUXE UNIT 

System’s Main 

Milk/Wash 

Control 

18/2 Shielded Cable  

See 

Pages 7-8 

for sizing. 

18/3 or 18/2 Cable or Wire 
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REFLEX / IMPULSE PARTS LIST 
Part No. Description 

03502NP Wire Assembly for 24/30" Probe for ImPulse Controller 

03504NP Wire Assembly for 60" Probe for Impulse Reservoir  

2905NP 18/4 Cable - 1000 Foot Spool  

29495NP REFLEX Controller Reflex Serial # 

29505NP 7.5HP 220V 3 Phase REFLEX VSD Unit Stand-Alone Unit 

29510NP 10HP 220V 3 Phase REFLEX VSD Unit  Stand-Alone Unit 

29515NP 15HP 220V 3 Phase REFLEX VSD Unit  Stand-Alone Unit 

29520NP 20HP 220V 3 Phase REFLEX VSD Unit  Stand-Alone Unit 

29525NP 25HP 220V 3 Phase REFLEX VSD Unit  Stand-Alone Unit 

29528NP 30HP 220V 3 Phase REFLEX VSD Unit  Stand-Alone Unit 

29529NP 40HP 220V 3 Phase REFLEX VSD Unit  Stand-Alone Unit 

29530NP 5HP 220V 1 Phase REFLEX VSD Unit  Stand-Alone Unit 

29535NP 7.5HP 220V 1 Phase REFLEX VSD Unit  Stand-Alone Unit 

29540NP 10HP 220V 1 Phase REFLEX VSD Unit  Stand-Alone Unit 

29545NP 15HP 220V 1 Phase REFLEX VSD Unit  Stand-Alone Unit 

29550NP 15HP 440V 3 Phase REFLEX VSD Unit  Stand-Alone Unit 

29555NP 20HP 440V 3 Phase REFLEX VSD Unit  Stand-Alone Unit 

29560NP 25HP 440V 3 Phase REFLEX VSD Unit Stand-Alone Unit 

29575NP 30HP 440V 3 Phase REFLEX VSD Unit  Stand-Alone Unit 

29580NP 40HP 440V 3 Phase REFLEX VSD Unit  Stand-Alone Unit 

29600NP Deluxe 7.5HP 220V 1 Phase REFLEX VSD Unit  

29601NP Deluxe 7.5HP 220V 3 Phase REFLEX VSD Unit 

29603NP Deluxe 7.5HP 440V 3 Phase REFLEX VSD Unit  

29609NP Deluxe 10HP 220V 1 Phase REFLEX VSD Unit  

29610NP Deluxe 10HP 220V 3 Phase REFLEX VSD Unit  

29612NP Deluxe 10HP 440V 3 Phase REFLEX VSD Unit  

29614NP Deluxe 15HP 220V 1 Phase REFLEX VSD Unit 

29615NP Deluxe 15HP 220V 3 Phase REFLEX VSD Unit  

29620NP Deluxe 20HP 220V 3 Phase REFLEX VSD Unit 

29625NP Deluxe 25HP 220V 3 Phase REFLEX VSD Unit 

29628NP Deluxe 30HP 220V 3 Phase REFLEX VSD Unit  

29650NP Deluxe 15HP 440V 3 Phase REFLEX VSD Unit 

29655NP Deluxe 20HP 440V 3 Phase REFLEX VSD Unit  

29660NP Deluxe 25HP 440V 3 Phase REFLEX VSD Unit 

29675NP Deluxe 30HP 440V 3 Phase REFLEX VSD Unit  

29700NP Cable for VSD - 16 AWG, 4 Conductor, 12A Cont For 2 HP - 230V or 460V system  

29702NP Cable for VSD - 12 AWG, 4 Conductor, 30A Cont For 5, 7.5 & 10HP - 230V or 10,       
15 & 20HP 460V 

29704NP Cable for VSD -  8 AWG, 4 Conductor, 55A Cont For 15 & 20HP - 230V or 25 &      
30HP - 460 V 

29706NP Cable for VSD -  4 AWG, 4 Conductor, 95A Cont For 25 & 30 HP - 230V 

29710NP 18/2 Shielded Control Cable Power Cable to run from Controller to Inverter 
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Part No. Description 

29805NP EZee Bypass Unit - 32 Amps 5 & 7.5HP (220V) and 10 &15HP (440V)                      
MUST purchase an additional Control Relay Complete.  Specify Coil Voltage  

29810NP EZee Bypass Unit - 65 Amps 10, 15 & 20HP (220V) and 20, 25, 30HP (440V)           
MUST purchase an additional Control Relay Complete.  Specify Coil Voltage  

29815NP EZee Bypass Unit - 80 Amps 25 & 30HP (220V)                                                       
MUST purchase an additional Control Relay Complete.  Specify Coil Voltage  

35002NP 24" Liquid Level Probe & Float Assy for Impulse  

35003NP 30" Liquid Level Probe &Float Assembly for ImPulse  

35004NP ImPulse III 3HP VSD, 230V Dual Rated 1 & 3 Ph LESS Probe  

35005NP ImPulse III 2HP VSD, 230V Dual Rated 1 & 3 Ph LESS Probe  

35006NP 60" Probe & Float for Resevoir  

35010NP ImPulse III 2HP VSD, 460V, 3 Phase LESS Probe 

35012NP ImPulse III 3HP VSD, 440V, 3 Phase LESS Probe   

35015NP Impulse III 5HP VSD, 460V, 3 Phase LESS Probe 

M01549NP 18/3 Non Shielded Cable - 1000 Ft. Roll  

M01550NP Float Probe Cable - 1000 Ft. Roll  

P09500NP Line Reactor ONLY for Deluxe Reflex Inverter 7.5HP 460V 14A 

P09510NP Line Reactor ONLY for Deluxe Reflex Inverter 10HP 460V 21A 

P09515NP Line Reactor ONLY for Deluxe Reflex Inverter 15HP 460V and 7.5HP 230V 28A 

P09520NP Line Reactor ONLY for Deluxe Reflex Inverter 20HP 460V and 10HP 230V 35A 

P09525NP Line Reactor ONLY for Deluxe Reflex Inverter 25HP 460V and 15HP 230V 46A 

P09530NP Line Reactor ONLY for Deluxe Reflex Inverter 30HP 460V and 20HP 230V 55A 

P09535NP Line Reactor ONLY for Deluxe Reflex Inverter 25HP 230V 65A 

P09540NP Line Reactor ONLY for Deluxe Reflex Inverter 30HP 230V 83A 

P09600NP RFI Filter ONLY for Deluxe Reflex Inverter 7.5HP 460V 18A 

P09610NP RFI Filter ONLY for Deluxe Reflex Inverter 10HP 460V 25A 

P09615NP RFI Filter ONLY for Deluxe Reflex Inverter 7.5HP 230V and 15HP 460V 33A 

P09620NP RFI Filter ONLY for Deluxe Reflex Inverter 10HP 230V and 20 & 25HP 460V 50A 

P09625NP RFI Filter ONLY for Deluxe Reflex Inverter 15 & 20HP 230V and 30HP 460V 90A 

P09630NP RFI Filter ONLY for Deluxe Reflex Inverter 25 & 30HP 230V 130A 

P09645NP RFI Filter ONLY for ImPulse Single Phase Inverter 2HP 0-250 VAC 2x 20 Amps 

P09650NP RFI Filter ONLY for ImPulse 3 Phase Inverter 2HP 0-480 VAC 3x10 Amps 

P19700NP Shroud Complete for Stand-Alone Inverter  

P19800NP Relay 12V AC/DC Coil No Holder 

P19801NP Relay 24V AC/DC Coil No Holder 

P19802NP Relay 110-125V AC/DC Coil No Holder 

P19803NP Relay Holder for 12V & 24V Coil No Relay 

P19804NP Relay Holder for 120V Coil No Relay 

P19805NP Relay Holder for 220V Coil No Relay 

P19824NP Din Rail (sold by inches) 

P26030NP Cable for VSD - 10 AWG, 4 Conductor SPECIAL ORDER  -                                         
For 10 & 15HP - 230V or 20 & 25HP - 460V 

REFLEX / IMPULSE PARTS LIST 
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REFLEX / IMPULSE PARTS LIST 

Part No. Description 

P28005NP 7.5HP 230V 3 Phase Inverter  

P28010NP 10HP 230V 3 Phase Inverter 

P28015NP 15HP 230V 3 Phase Inverter 

P28020NP 20HP 230V 3 Phase Inverter  

P28022NP 25HP 230V 3 Phase Inverter  

P28024NP 30HP 230V 3 Phase Inverter 

P28025NP 15HP 460V 3 Phase Inverter  

P28030NP 20HP 460V 3 Phase Inverter  

P28035NP 25HP 460V 3 Phase Inverter  

P28040NP 30HP 460V 3 Phase Inverter 

P28042NP 40HP 230V 3 Phase Inverter  

P28044NP 40HP 460V 3 Phase Inverter  

P29040NP REFLEX Circuit Board - Rev. F  

P29050NP Line Reactor 7.5HP 230V 3 Phase - Stand Alone Unit  

P29510NP Line Reactor 10HP 230V 3 Phase - Stand Alone Unit  

P29515NP Line Reactor 15HP 230V 3 Phase - Stand Alone Unit  

P29520NP Line Reactor 20HP 230V 3 Phase - Stand Alone Unit  

P29522NP Line Reactor 25 & 30HP 230V 3 Phase - Stand Alone Unit 

P29525NP Line Reactor 15HP 460V 3 Phase - Stand Alone Unit  

P29530NP Line Reactor 20HP/25HP 460V 3 Phase - Stand Alone Unit 

P29540NP Line Reactor 30HP 460V 3 Phase - Stand Alone Unit  

P29601NP Deluxe Cabinet with 7.5HP 220V Inverter Mounted Inverter 

P29603NP Deluxe Cabinet with 7.5HP 440V Inverter Mounted Inverter  

P29610NP Deluxe Cabinet with 10HP 220V Inverter Mounted Inverter  

P29612NP Deluxe Cabinet with 10HP 440V Inverter Mounted Inverter 

P29615NP Deluxe Cabinet with 15HP 220V Inverter Mounted Inverter 

P29620NP Deluxe Cabinet with 20HP 220V Inverter Mounted Inverter  

P29625NP Deluxe Cabinet with 25HP 220V Inverter Mounted Inverter  

P29628NP Deluxe Cabinet with 30HP 220V Inverter Mounted Inverter  

P29650NP Deluxe Cabinet with 15HP 440V Inverter Mounted Inverter  

P29655NP Deluxe Cabinet with 20HP 440V Inverter Mounted Inverter  

P29660NP Deluxe Cabinet with 25HP 440V Inverter Mounted Inverter  

P29675NP Deluxe Cabinet with 30HP 440V Inverter Mounted Inverter  

P29700NP Step Down Transformer (440V to 110V) for Deluxe Reflex Cabinets 

P29701NP Cooling Fan for 440V AC Deluxe Reflex Cabinets  

P29702NP Cooling Fan for 220V AC Deluxe Reflex Cabinets  

P29703NP Keypad Extension Cord for Deluxe Reflex Cabinets  

P29704NP Fan Filter Kit for Deluxe Reflex Cabinets  

P29705NP Power Disconnect Switch for Deluxe Reflex Cabinets  

P29706NP Power Disconnect Handle for Deluxe Reflex Cabinets  

P29707NP Power Disconnect Shaft for Deluxe Reflex Cabinets  
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REFLEX / IMPULSE PARTS LIST 

Part No. Description 

P29750NP Control Relay Complete - 12V AC/DC A Control Relay                                                
REQUIRED for each EZee Bypass Unit 

P29751NP Control Relay Complete - 24V AC/DC A Control Relay                                                
REQUIRED for each EZee Bypass Unit 

P29752NP Control Relay Complete - 120V AC/DC A Control Relay                                             
REQUIRED for each EZee Bypass Unit 

P29753NP Control Relay Complete - 220V AC/DC A Control Relay                                             
REQUIRED for each EZee Bypass Unit 

R03604NP 3HP 230V Inverter 1 & 3 Phase for Impulse III 

R03605NP 2HP 230V Inverter 1 & 3 Phase for Impulse III 

R03606NP 5HP 230V Inverter 3 Phase for Impulse II  

R03609NP 3HP 440V Inverter 3 Phase for Impulse III  

R03610NP 2HP 460V Inverter 3 Phase for Impulse III 

R03611NP 5HP 460V Inverter 3 Phase for Impulse III 

R03615NP SmartStick Cloning Module - Blank  

R03616NP SmartStick Guard  

R03620NP 3-Year Warranty Extension on ImPulse Drive - 2HP 230V & 460V                           
PURCHASE WITH ORDER...CANNOT ADD LATER. 

R03621NP 3-Year Warranty Extension on ImPulse Drive - 3HP 230V & 460V and 5HP 460V     
PURCHASE WITH ORDER...CANNOT ADD LATER. 

R03622NP 3-Year Warranty Extension on ImPulse Drive - 5HP 230V                                       
PURCHASE WITH ORDER...CANNOT ADD LATER. 

R35200NP Line Reactor 2HP 230V Single Phase with Enclosure  

R35205NP Line Reactor 2HP 230V 3 Phase with Enclosure  

R35210NP Line Reactor 2HP 460V 3 Phase with Enclosure  

R35220NP Programmed SmartStick for 2HP 220V ImPulse Inverter - Single Float 

R35223NP Programmed SmartStick for 3HP 220V ImPulse Inverter - Single Float 

R35440NP Programmed SmartStick for 2HP 440V ImPulse Inverter - Single Float 

R35442NP Programmed SmartStick for 3HP 440V ImPulse Inverter - Single Float 

R35445NP Programmed SmartStick for 5HP 440V Impulse Inverter - Single Float 
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E-Zee NuPulse 

Tel:  800-233-6878 

 

Fuji Electric Corp of America 

Contact:  Yuzo Seto, Service Engineer 

Tel:  847-397-8040 

 

24-Hour Service (Inverter ONLY) 

Monday through Friday 

Tel:  888-900-FUJI (3854) 
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TECHNICAL SUPPORT 

If you or your Customer need additional REFLEX Manuals, 
please visit our website at www.ezmilking.com and click on 

the Catalogs and Manuals Tab where you can print more 
copies or download to your desktop.  
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NOTES 



Phone:  608-838-4448  / Toll Free:  800-233-6878 

Fax:  608-838-2221 

Email: info@ezmilking.com 

4904 Triangle Street, Suite A 

McFarland, WI   53558 

E - Z E E  N U P U L S E  

Visit us on the web at  

www.ezmilking.com 
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