
HVOLT50V - 50 Kilovolt Laboratory DC Supply 

This project provides the high voltage experimenter or researcher a DC source 

of 5 to 60 kilovolts at 5 milliamps.  The system is short circuit protected and 

current limited by inductive ballasting.  This circuitry is excellent for high 

energy capacitor charging intended for high power application.  Charging 

current is fully adjustable and easily converts to a voltage source by the 

addition of load resistors. 

This is an excellent device for large gravity and lifter research as well as 

normal high voltage laboratory functions. 

 

This is an advanced level project requiring electronic skills and high voltage experience. Expect to 

spend $100 to $250. All parts are readily available with specialized parts through Information Unlimited 

(www.amazing1.com) and are listed in Table 15-1. 

 

Basic Description 

This project is shown constructed in two sections.  The first section is the power conditioning and 

control circuitry.  This is where the 115 Vac level is converted to a variable frequency high voltage 

current source of between 15 to 30 KHz.  The second section is the high voltage multiplier circuitry 

interconnected via a short umbilical cable from the power control section.  The multiplier section is a 

Cockcroft Walton ½ wave circuit consisting of ten capacitors and diodes connected in the ladder 

configuration along with a peak current high voltage limiting resistor. 

 

Circuit Operation (Reference Figure 15-2 Schematic) 

Power cord (CO1) supplies 115/220-vac from a wall receptacle where the third wire green grounding 

lead must be securely attached to the metal chassis (CHASSIS) for safety. 

Switch (S1) energizes the primary circuits.   A fuse (FUS1) protects the main circuit from any 

catastrophic faults.  Indicator lamp (NEON1) requires current limiting resistor (R12) and lights up when 

SW1 is turned on.  Peak charging current to capacitors (C10 and C11) is limited by in rush resistor 

(Rth).  The rectifiers (D1, 2, 3, 4) are shown in a full bridge configuration when used for 220-vac input. 

For 115-vac operation only D1, 3 are used along with jumper (JUMP) in a voltage doubler configuration. 

The output voltage across C10 and C11 is 300 Vdc and is referred to as the plus and negative rails. 
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Dropping resistors (R2, 3) provide voltage to the oscillator driver (IC1). Capacitor (C2) provides the high 

instant of current for the output pulses and must be physically close to IC1. Operation requires SW2 

being depressed allowing 15 volts to be applied to the oscillator driver generating the drive pulses. 

 

These drive pulses turn “off and on” the main Mosfet switches (Q1, 2).  The switching frequency is 

determined by the time constant of power control pot (R21) and timing capacitor (C3).  A limit resistor 

(R11) prevents driving the circuit beyond the intended limits.  You will note that R21 is part of switch S1 

The switching circuit is in a half bridge configuration where the Mosfet connected to the positive end (+ 

rail) must be driven with its source pin referenced at 150 volts above the common end (- rail).  This is 

accomplished by biasing a bootstrap capacitor (C4) through ultra-fast diode (D5) providing the correct 

dc level to fully control Q1.  Resistors (R6, 7) eliminate the high frequency parasitic oscillation that 

occurs as a result of rapidly switching the capacitive load of the Mosfet gates. The transition time of the 

switched pulses across Q1, 2 are slowed down by a network consisting of capacitor (C7) and resistor 

(R8).  The resultant time constant limits the dv/dt rate that could cause premature turn on at the wrong 

switch creating a catastrophic fault mode.   

Capacitors (C5, 6) provide a voltage midpoint and produce the necessary storage energy to maintain 

the voltage level of the individual pulses.  The output is taken at the junction of the Q1, 2 and C5, 6 and 

is a square wave fed to the primary of transformer T1 inducing the high voltage output in the secondary 

winding.   

A safety shut down circuit consisting of a spark break over switch fires when the voltage exceeds a 

certain level and is fed to an isolation transformer (T2).  The out put is now rectified by diode (D6) and 

integrated onto capacitor (C8).  When this voltage exceeds a preset level as controlled by trim-pot (R4) 

a trigger level now turns on  the silicon switch (SCR) and crowbars the voltage to the drive chip IC1 

shutting it down and disabling the high voltage until reset by power removal. 

The 15,000 volt high frequency output is fed to the voltage multiplier stack consisting of capacitors 

(C14-21) and diodes (D7-14).  The resultant 50,000 volt dc output is in series with peak current limiting 

resistors (R16-19)      

 

Assembly of the Driver Section 

 1. Assemble the circuit board as shown figure 15-3.  Note to allow a length of ½” for the 

pins of Q1, 2.  This is necessary to allow these parts to be placed flat against the chassis when 

mounting.  

It is also strongly suggested to use an 8 pin integrated circuit socket (SO8) as IC1 is very sensitive to 

static electricity and possible errors during assembly. 
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Note: If you are building from a perforated or vector circuit board it is suggested to use the indicated 

traces for the wire runs and insert components starting in the lower left hand corner as shown.    Pay 

attention to polarity of capacitors with polarity signs and all semiconductors.  

Route leads of components as shown and solder as you go cutting away unused wires. Attempt to use 

certain leads as the wire runs or use pieces of the #24 buss wire. The heavy foil runs should use the 

thicker #20 buss wire as these are the high current discharge paths. 

 

2.   Double check accuracy of wiring and quality of solder joints. Avoid wire bridges, shorts and 

close proximity to other circuit components. If a wire bridge is necessary, sleeve some insulation onto 

the lead to avoid any potential shorts. 

 

3. Assemble the transformer as shown on figure 15-4 or you may purchase this part as noted on 

the parts list 

 

4. Connect the external components as shown figure 15-5  

 

5. Fabricate the chassis as shown figure 15-6 from a piece of .035”   5052 bendable aluminum.  

Note to trial fit and measure the diameters of the components before drilling the holes.  Pay attention to 

the holes for mounting Q1, 2 as these must be reasonably accurate to align with the layout of the 

printed circuit board.  Also there must be at least 1/8” of clearance between the board and chassis for 

sandwiching in of the (PLASTPL) plastic plate.  This prevents grounding out of the board wiring traces. 

 

6. Fabricate the plastic base from a 9 x 6” piece of 1/16” lexan sheet as shown on figure 15-7 

 

7. Fabricate the parts as shown on figure 15-8 for the over voltage shutdown switch.   

 

8. Attach the metal chassis to the plastic base via four screws and nuts SW12/NU1. 

 

9. Attach the shutdown switch assembly from figure 15-8 using sheet metal screws SW1 

 

10.  Mount in assembled printed circuit board as in figure 15-3.  Note view of the mounting of Q1, 2 

using the insulating THERMO1 pads with the nylon screws.   Mount in the pre-wired front panel 

components as in figure 15-5 

 

11. Mount transformer T1 via an 8” tie wrap.  Note the cores of T1 are wrapped with a single turn of 

#18 buss wire and this is connected to the ground lug electrically grounded the core. 
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12. Mount transformer T2 using a piece of double sided foam tape or glue in place. 

 

13. Mount remaining hardware, wiring lugs etc. 

 

14. Proceed to wire as shown in figure 15-10 Twist pairs where noted or tie wrap to neaten 

appearance. 

 

15. Double check wiring for any obvious errors. You should have a finished assembly resembling 

photo figure 15-12.  Unit is now ready for basic pretest.   

 

Pretesting the Driver Section 

 

16. Assembly the test jig as shown in figure 14-8. This fixture is a very useful for any 115 Vac 

project up to 300 watts. 

 

CAUTION: As the circuit common noted as (-RAIL) is electrically above earth ground by over 

150 volts.  It is strongly recommended to obtain a 200 watt isolation transformer before 

proceeding and testing this or similar direct line powered AC circuits.   

Experienced experimenters that are working on dry wooden floors may choose to un-ground 

their test equipment.  This however is a dangerous shock hazard! 

 

17. Connect scope to test points as noted on figure 15-2 schematic or as shown figure 15-4.  The 

lead of R8 is shown connected to the junction of the drain and source of Q1, 2 respectively.  

 

18. Short out the out put leads 

 

19. Verify the main power switch S1 is off and insert a 2 amp fuse into FH1.  Connect CO1 to 

female end of cord on the test jig.  Adjust both trim-pots to midrange.  Verify the test jig is not 

shorting the ballast lamp.  Plug jig into the output of the isolation transformer.  Quickly turn on S1 and 

note NEON1 indicating and ballast lamp not lighting.  If it brightly lights you must trouble shoot and find 

you error before proceeding.  Otherwise note a picture perfect square wave on the scope with the lamp 

only dimly lighting.   Adjust R21 full clock-wise and adjust trim-pot R10 for an 80 usec pulse period. This 

corresponds to 12.5 kHz.   Experienced builders may wish to monitor the current to T1 a current probe 

attachment to the scope.  This wave shape should be another picture perfect saw tooth of 8 amps max.  

This is reactive current and is not reflected as input current due to phase angle. 
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20. Turn the unit off and un-short the output leads.  Adjust the spark switch screws 1/8” 

 

21. Turn on R21/S1 and very quickly rotate clock wise and note unit shutting down as noted by 

absence of wave shape at the test point.  If this does not occur instantly you will need to re-adjust the 

switch gap or trim-pot R4 clockwise until the shut down activates.  If it does not, you must trouble shoot 

the circuit.  

 

This completes the driver section of this system. 

 

Assembly of the Multiplier Section 

22. Fabricate the MULTIBOARD board and two BRK2 brackets as shown figure 15-13 

 

23. Assemble the diodes and components as shown on figure 15-14 but do not solder at this time. 

Assemble the resistor tube for R17-20 as shown 

 

24. Mount the capacitors C14-21 and remaining components as shown on figure 15-15.  Insert  

BAF1 baffle plate to insulate and separate the left and right rows.  

 

Proceed to solder all the joints noting that the capacitor and diodes connections should be smooth 

round balls of solder 1/8 to 3/16”.  This may be tricky with all the leads but should be done to avoid 

leakage, especially the last four capacitors. 

 

25. Sleeve resistor R14 into a plastic sleeve as shown in photo figure 15-16  

 

26. Final assemble as shown figure 15-17 Note you have a choice of an out put lead or spherical  

 

Final Testing 

27. Interconnect the driver and multiplier sections together and separate by at least three feet.  Note 

to keep the high voltage wire from the driver away from other conductive objects. Use figures 15-11 for 

the driver and figure 15-17 for the multiplier interconnecting wiring. 

 

28. Obtain load resistor of around 10 megohms of at least 100 watts.  This resistor must be able to 

support at leas 50,000 volts.  Our laboratory load resistor is one hundred and eighty 47 k 1 watt 

resistors connected in series and then inserted into some poly ethylene tubing along with the 
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terminating high voltage leads.  This is a very tedious assembly but works well for powers up to 300 

watts at 100 kV. 

Connect the load to the output and common leads.   

 

29. Assuming that the driver is properly functioning proceed to apply power and slowly turn the 

power control pot R21 to full clock wise and note a line current draw of about 2 amps.  Very carefully 

measure around 35 kv at the output using a 40 kv probe such as a HV44 or similar.   The load resistors 

should start to get warm. 

 

30.  Allow to run for several minutes and note that Q1,2 are only slightly warm to the touch. 

 

31. Re-verify the operation of the shut down circuit to prevent damage to the circuit components in 

the event of over volting. 

 

Applications 

This unit is excellent to use for powering large anti-gravity lifters as it is not damaged by short circuiting 

the output.  It can be used for charging capacitors up to 50,000 volts.  Charging current is 4 to 5 ma and 

charges as a current source.   

The unit can be used as a voltage source with a load resistor of 20 megohms 

 

DANGER !  Improper contact or use of high energy capacitors can result in death by electrocution or 

injury and death due to explosive discharges.  
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Table 15-1  50 Kilovolt Power Supply 

Ref# Qty Description DB# 

R1  100 ohm ¼ watt resistor (br-blk-br)  

R2,3 2 18K 3 watt  resistor   

R4,13 2 2K vertical trimmer  

R6,7 2 15 1/4 watt resistor  (br-grn-blk)  

R8  10 ohm 3 watts mox resistor  

R10  5K vertical trimmer  

R5,11 2 1 K 1/4 watt resistor  (br-blk-red)  

R9,12 2 100K ¼ watt  resistor (br-blk-yel)10ohm 3watts mox resistor  

Rth  5 amp in rush limiter  (KC006L-ND)  

R15,16 2 12 ohm 2 watt carbon resistor (br-red-blk)  

R14  100 meg 20 kv tiger resistor  

R17-20 4 100 K 2 watt ceramic resistor  

R21/S1  10 K pot and 115 vac switch  

C2  10 mfd 50 volt vertical electrolytic capacitor  

C3  .01 mfd / 50 volts plastic capacitor  (103)  

C4  .1 mfd 600 volt plastic capacitor  

C5,6 2 1.5 mfd 400 volt metal polyester capacitors  

C7  .0015 mfd 600 volt polypropylene capacitor  

C8  .47 mfd 50 volts plastic capacitor  

C10,11 2 200 to 800 mfd 200 volt vertical electrolytic capacitors  

C12,17 2 .01 mfd 2kv disc capacitor  

C14-21 8 .0047 mfd 20 kv ceramic capacitors DB#.0047/20KV 

PZ1  420 volt suppressor   

D1,2,3,4 4 1000 volt 3 amp rectifier (1N5408)   

D5  1 kv 1 amp fast diode 1N4937  

D6  1N914 small signal dode  

D7-14 8 30 kv 5 ma fast recovery diodes DB#3VG30 

SCR  EC103 A 12 uamp sensitive gate SCR  

Q1,2  IRFP450/460 Mosfet  

IC1  IR2153 ½ bridge driver  
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T1  High volt transformer assembled as shown figure 15-4 DB#FLYPVM 

T2  Audio transformer 8/500 ohm  

SO8  8 pin DIP socket  

NE1  Neon indicator bulb with leads  

FH1  Fuse holder panel mount  

FUS1  3 amp slow blow  3AG fuse  

METER  50 uamp 3 panel meter DB#METER50L 

    

CO1  3 Wire line cord  

LUG1 8 #6 Solder lug  

LUG14 3 ¼-20 lug  

THERM1 2 Thermo mounting pads for Q1,2  

PCLINE  Printed circuit board #PCLINE 

BU38 3 3/8” Plastic bushings  

BU58CL  5/8” Clamp bushing for cord CO1  

    

WR15GTO 4 ‘ 4 feet of 15 kv GTO flexible wire  

WR40KV 12”  40kv high voltage silicon wire  

WR20 10” 10 feet of # 20 vinyl hook up wire  

WR24 12” # 24 vinyl hook up wire  

WR20B 12” # 20 buss wire  

WR18B 24”  #18 buss wire  

    

    

    

  Fabrication  

CHASSIS  Chassis fabricated from .065 as per figure 15-6  

COVER  Cover fabricated from plastic sheet to fit chassis  

BASEPLATE  Base plate fabricated from .065 lexan per figure 15-7  

BRK1  Bracket fabricated from .035 copper  per figure 15-8  

BRK2 2 Bracket fabricated from .035 copper  per figure 15-13  

MTB1  Mounting block fabricated from .75” pvc plastic  
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PLASTPL  4.5 x 2.5 piece of insulating plastic shown figure 15-9  

MULTIBOARD1  Multiplier board fabricated from .065 lexan per figure 15-13  

BASE  Base  fabricated from 8 x 8 x 3/8” Plexiglas figure 15-17  

BAF1  Baffle separator fabricated from .065 lexan per figure 15-15  

    

  Hardware store available  

    

SW1 5 #6 x 1/4”sheet metal screw for cover and MTB1  

SWNYLON 2 6-32 x ½” nylon screw   

SW12 10 6-32 x 1/2” screws  

SW10 2 6-32 x 1” screws  

SW81 3 8-32 x 2” screws  

BOLT1 4 ¼ -20 x 1 ½ “ stove bolt  

NU1 16 6-32 kep nuts  

NU2 6 8-32 kep nuts  

NU14 4 14-20 hex nuts  

CAP1 2 3” pvc flat caps GENOVA# 70153  

CAP2 4 1/2” pvc flat caps GENOVA# 30155  

FEET1 4 ½” x 3” pvc tubing  

EN1  3”  x  15” pvc tubing  

TUBE1 10” 3/8 ID  X ½ OD flexible plastic tubing  
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Figure15-2 Circuit schematic
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Fig 15-3 Printed circuit board assembly PC1

Assembly of the board is shown using a printed circuit board available through 

www.amazing1.com  Builders may use a vector board and use the component leads 

to duplicate the foil traces as shown.

1. Black dots are connections points to external leads as shown figure 15-5

2. The PC board as shown is used in several projects and may not use all the components as indicated.

3.  This circuit uses a 8 pin socket for IC1 as it is prone to failing if there are circuit faults

4. Note R5 is replaced by C17  ..01 / 2KV Ffor this circuit

x

R40

JUMP

SO8

TEST POINT

PC1
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HV RETURN TO GROUND

*

T1

OUTPUT LEAD

Fig 15-4 T1 Transformer assembly and data

The special ferrite transformer used in this project is available ready to use and is listed on table 15-1. The 
transformer is designed with a certain amount of leakage reactance between the primary and secondary 
winding to allow limited short circuit current.  This approach allows charging capacitors without the use of lossy 
resistors.  While this is an advantage in circuit protection is has the disadvantage of requiring transistor 
switches (FETS) that now must switch the reactive leakage current in addition to the real load current.  We 
show our circuit using high current switches that alleviate this problem.

The design specifications are shown for those advanced builders desiring to attempt winding their own.  

1. The secondary is wound with 3500 turns of #39 heavy insulated magnet wire.  Start with a bobbin that 

will fit over the cores and wind about a 3
4" layer evenly and without cross overs.  The layer should consist of 

about 200 turns.  Note to exit the start of your winding as this is the common connection.  Tape the winding 
using 2 mil polypropylene tabe and wind the second layer until you have a total of 3500 turns.  This equates 
out to 18 layers!!   (good luck doing this by hand)  You now must pot the assembly and this will require a cup to 
hold the windings and out gassing using a vacuum pump on both the winding assembly and the potting 
material.  We use a two part silicon rubber GE#627.

2.  The primary is far easier to do and requires another bobbin now only winding 80 turns of #22 Litz high 
frequency wire.  This will require two layers and is taped together using mylar tape.

3. Assemble the core set and space with 5 mil (.005)" shims.  Tape the assembly tightly together.

Note:  This type of transformer is often incorrectly referred to as a "flyback transformer".  A flyback unit 
physically looks similar but this is where it ends.   A fly back unit stores energy in the core that is mainly across 
the air gap as this is a very high reluctance compared to the actual ferrite part of the core.  This energy builds 
up as long as the transistor is on and then "flies back" when the transistor switches off.  

 

Gap between 
core halves

#18 solid magnet wire can be used however high frequency LITZ wire will give a slight improvement.  
You can make this wire by obtaining 6 pieces of #26 magnet wire and twist together as a single wire.

Measured parameters:

Open circuit primary inductance..........5.5 mH
short circuit primary inductance..........1 mH
Open circuit secondary inductance.......10 H
Short circuit secondary inductance.......2 H
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Fig 15-5 External wiring

x

C40

x

R40

R20/S1

Do not attach the line cord at this time

NE1

FH1/FS1

CO1

GROUNDING LUG

Use WR20 #20 gauge vinyl 
wire unless otherwise noted

WR25

From figure 15-3
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Figure 15-6 Fabrication of chassis and cover

4.75

2.00

5/8" hole

1/2" hole

All important dimensions are shown.  It 
suggested to trial fit the holes to the 
particular component and locate as shown 

4.50

Material is .063 aluminum

It is important that the two holes for 
mounting the power tab transistors 
Q1,2 are properly dimensioned. Verify 
their positions after you assembly the 
board as shown in figure 15-2.  
Remove all sharp edges and burrs

You will have to drill several other 
small holes for mounting to the base 
etc.  Determine locations as you go

Two 3 8" holes 
spaced as shown for 
R20/S1 and NE1

These holes 
spaced 1.4"

5.00

2 " hole for M1 with 
center 3" from bottom

You may want to trial fit front panel 
components before drilling the mounting holes
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Figure 15-7 Fabrication of base plate section 

Material is .063 lexan or other bendable plastic

5.00

9.00

0.50

Drill mounting and mating holes as you 
go.  Attempt to follow our layout as 
closely as possible
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Figure 15-8 Fabrication of shutdown switch  

13
4

3
16

13
16

11
2

Hole diameters .14"

Hole diameters .125"
for #6 sheet metal screws 
both top and bottom

BRK1 Top holder

MTB1 Mounting block

3
4

1

11
4

SW10/NU1/LUG1

Base from figure 15-7

SW1

SW1

SW1
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Figure 15-9 Driver layout  

x

x XX X
C40

R40

xX

x

View shows mounting method of Q1 and Q2
as they must be insulated from the metal chassis

NU1

Q1,2

SWNYLON

THERMO1

From figure 15-6 From figure 15-7

From figure 15-3

HVout

From figure 15-8T2

T1

Secondary

Primary

BU1

BU1

NE1

BU2

CO1

FH1/FS1

PZ1

R21/S1

SW12/LUG1/NU1

SW12/NU1 (4req)

SW1

PLASTPL

Core grounding
wiring

TY8

Foam tape or glue

TY4

WR18B

LUG1/SW12/NU1
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Figure 15-10 Primary wiring aid 

x

R40

To ground of 

secondary T1

on underside

To bottom gap

screw

Twist leads to NE1and R20/S1

Dased line indicates 

wire on underside

TWIST

WR24

WR20B

WR15GT

PZ1
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Figure 15-11 Secondary wiring aid

x XX X
C40

R40

xX

x

Twist these leads

HV return to 
multiplier stack

To R15 in 
multiplierTwist these leads

R13

M1

LUG1

LUG1

Note these leads are secured by a 4" tyewrap.  
Lengths should be 4 to 6 feet to multiplier section

This lead is the high frequency/voltage lead 
to the multiplier.  It must not be twisted or 
near any metal.  Length can match above 
grounding and R15 meter sense leads

WR20KV

36"Twisted 
length of WR20
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Fig 15-13 Fabrication of the multiplier board

12

21
4

3

11
2

11
8

2 1
15
8

21
4

1
2

1
2

2

1
2

BRK2 Brackets two required.  

Fabricate from 132" copper sheet.

Vertical holes drill 9
64" for clearance 

of 6-32 x 12" screws.

Bottom hole drill 11
64" for 8-32 x 2" 

mounting screws

MULTIBOARD1 Fabricate from a 12 X 2 1
4" x 116" piece of G10 printed 

circuit board stock or poly carbonate. 
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Fig 15-14 Assembly of diodes for the multiplier board

This is the HV input 
connection screw

This is the HV common 
input and output

TUBE1

TYE4

R17

R18

R19

R20

D14

D13

D12

D11

D10

D9

D8

D7

R15

R16

SW12/NU1/LUG1

SW81/NU2

WR40
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Fig 15-15 Assembly of the multiplier board

This is the HV input 
connection screw

This is the HV common 
input and output

This is the meter output level crew

C14

C15

C16

C17

C18

C19

C20

C21

R16

R15

R14

Note R14 may require extending the leads. This 

resistor must be sleeved into a plastic tube TUBE1 

BAF1 seperator baffle is inserted between the left 
and right capacitors.  It is held in place by dabs 

of silicon rubber.  Use a piece of 2 x 11" piece of 
G10 or lexan polycarbonate.

23

©2005 Information Unlimited, PO Box 716, Amherst, NH 03031 603-673-4730



24

©2005 Information Unlimited, PO Box 716, Amherst, NH 03031 603-673-4730



Fig 15-17 Assembly of the multiplier section

Out put lead as shown is a length of 40 kv silicon 
high voltage wire.  You may sleeve this into 
some appropriate sized polyethylene tubing for 
added insulation if running a long output lead.
You may also use a 2" diameter metal sphere for 
an out put terminal.

Drill holes in bottom cap CAP1 and base to mate to screws 
from multiplier board figure 15-15.  These are for the input 
connecting screws that also serve for attaching the 
assembly together.

Base is shown as a clear piece of 8 

x 8 x 3 8" clear plexiglas sheet.  You 
may use plywood instead.

X-ray view of method for 
attaching tubular feet to 
base.  Note use a 
smooth stove bolt as it 
helps prevent corona

METER

HV COMMON HV INPUT

CAP1

LUG14

CAP1

CAP1

BASE
FEET1

CAP2/BOLT1/NU14

CLAMPS

HV COMMON AND 
METER LEVEL

HV INPUT

EN1
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Figure 14-8 Test ballast for initial testing of line direct AC circuits

This test jig as shown prevents catastrophic damage to 

AC powered circuitry in the event of a fault when first 

assembled.  Basically it uses a 60 watt lamp as a 

ballast connected in series with the hot wire of the AC 

line. The lamp will usually allow ample current to flow 

for operational circuit verification yet limit short circuit 

current to that of the lamp sould the circuit have a 

catastrophic fault.  It is suggested that the serious 

experimenter construct this test jig and enclose it into a 

suitable container with receptacle for plugging in any 

AC circuit under test.

Wire as shown by opening the black "hot" lead of a 

short 3 wire power cord and connect the lamp and 

shorting switch in series.

60 watt lamp

lamp socket

switch

female receptaclemale plug

Short 3 wire power cord

green

white

black
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