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CERTIFICATION

Rod~-L Electronics, Inc., certifies that this instrument was
thoroughly inspected and tested and found to meet its published
specifications when it was shipped from the factory.

WARRANTY AND ASSISTANCE

This Red~L Electronics, Inc. instrument is warranted against
defects in materials and workmanship for 5 years following date of
delivery. Rod-L Electronies, 1Ine. will repair or replace this
instrument (at our discretion) if proven to be defective during the
warranty period provided it is returned to Rod-IL Electronics, Inc.

Rod-L Electreonics, Inc. recommends that this instrument be
calibrated on a 6 month cycle. Under no circumstance should a 12
month cycle be exceeded. This warranty remains valid providing
calibration is performed at least once every 12 months by Rod-IL
Electronics, Inc. or a Rod~lL Electronics, Inc. certified calibra-
tion service. This warranty is nontransferable and is offered
solely to the original purchaser.

This warranty is wvoid if the instrument has been changed,
modified, or otherwise altered without the expressed permission of
Rod~L Electronics, Inc. Rod-L Electronics, Inc. is not liable for
consequential damages. No other warranty is expressed or implied.

Returned Material Authorization must be obtained from Rod-L
Electronics, Inc. before returning this instrument for warranty
repair. Transportation costs for return of defective instrument
for warranty repair must be prepaid and borne by the customer.
Rod~-L Electronics, Inc. will assume the cost of transportation when
returning Warranty Repaired Equipment to the customer. Such method
of transportation shall be at the discretion of Rod-I, Electronics,
Ine.
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Section 1
INTRODUCTION

1-1. 8cope of This Manual

This publication provides operation and service instructions
for the Rod~L Electronics Inc. Ground Continuity Test Instruments.
(It will refer to Model M25, though the M30, M35, and MI10 all
operate the same. The model number refers to the amount of current
it is capable of outputting). The manual is divided into six

sections.
Section 1 - Introduction (capabilities and specifications)
Section 2 - Installation and Operation
Section 3 -~ Theory of Operation
Section 4 -~ Service and Calibration
Section 5 - Options
Section 6 - Parts Lists, Schematics, Diagrams

1-2. Ground Continuity Tester General Description and Test Features

The Rod=%L Ground Continuity Test Instruments, Models M25, M30,
etc., are rugged, self-contained testers designed for both labor-
atory and production use. Its purpose is to provide a means for
evaluating the ground continuity between a unit's chassis and the
ground from the AC power-in cord. This ground must be able to
effectively shunt any accidental "leakage" current, usually
produced by accidental high voltage spikes, to earth ground.

Certification agencies wusually reguire a 1 ampere ground
continuity test to ensure that a ground is capable of diverting any
leakage current without getting damaged. Several European and
Canadian agencies, including B.S.I., V.D.E., and I.E.C., require a
25 ampere ground continuity test.

The Model M25 Ground Continuity Tester applies a 25 ampere
current to the DUT (Device Under Test) for a duration of time,
preset from 1 second to 90 seconds. The DUT is plugged into the
front panel receptacle (or special rear panel connector option).
The total resistance in the ground circuit is measured and
displayed on the front panel of the Ground Continuity Tester. Test
limits for total resistance are preset by the user via a rear panel
control. When the DUT is defective, automatic circuitry turns off
the current and meter, turns on a FAIL lamp, and activates an
audible alarm. This electronic shutdown circuit turns off the
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current within 2ms {(two milliseconds) after a fault. These audible
and visual alarms must be manually reset at the front panel, or by
a Remote Control Option.

Important physical, electrical, and environmental
specifications are given in Table 1-1.

1-3. Product Specifications (Table 1-1)

Table 1-1: Model M25 Specifications

Test Voltage and Current
at 0.10 leoad; 3 VAC RMS, 25 A RMS, 50/60 Hz

Voltage Shutdown
Within 2 milliseconds after a fault or end of
test is detected (electronic shut down circuits)

Test Time
1 second to 90 seconds (adjustable)

Initial Turn-On Period
Allow 5 seconds warm-up

Ohm Meter
0 - 0.186, *5% F.S5. accuracy

Ammeter
Up to 40 amps (user specified) %5% F.S. accuracy

Input Power .
115/230 VAC, 44-66 Hz., 360 watts, max

Environmental Operating Temperature
0° to 50° C, 32° to 122° F

Exterior Color
Mint grey / Olive grey

Weight
35 1lbs (13.5 Xg) net

Dimensions
16.75 %X 13.25 x 5.5 inches (43 X 34 x 14 cm)
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1-4. SBafety Features

A)
B)

)
D)
E)
F)
G)
H)

Loss of Ground connection terminates test cycle

Front pahel receptacle accepts 3«pronged power cord from
DUT providing maximum safety and significantly reduces
time required to perform the test

Recessed START button

Visual alarm at failure

Audible alarm at failure

Fast electronic shut down of voltage

Hard RESET after failure required to perform next test

Complete discharge of Device Under Test (DUT)

1-5. Supplied Equipment

A)
B)
C)
D)
E}
F)

Ground Continuity Tester, Model M25, M30, M35, or Mio0
Power Cord, three pronged, 6 ft

High Current Ground Sense cable, 18 in

HV Interface Cable (interfaces to Hipot)
Operation/Service Manual

Extra fuse set for the alternate AC supply voltage

www.valuetronics.com



Section 2
INSTALLATION AND OPERATION

The exclamation point within a
triangle is intended to tell the
- user that important operating
and servicing instructions are
in the papers that are provided
@ with the equipment.

WARNING

Verify that the voltage selector switch is
positioned and the correct power supply cord is
selected to match the voltage source.

WARNING

This product is shipped with a high voltage
mating plug and cap installed on the rear panel
HV QUT/INTERFACE connector. To reduce the risk
of shock, this plug and cap must be used
whenever the high voltage interface cable is
not installed.

In addition, the high voltage interface cable
nmust only be used when both ends are terminated
at their respective egquipment connectors. To
reduce the risk of electric shock, the
equipment must not be operated with one end not
terminated.

2=1. ©General Information

This section contains the recommended procedures for
unpacking, inspection, installation, operation, storage, and
reshipment.
2-2. Unpacking and Inspection

A shipping carton that appears damaged should be inspected and

unpacked with the carrier's agent present. Inspect the instrument
for damage (scratches, dents, broken knobs or meters, etc.)
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1f the instrument is found to be damaged upon receipt, notify
the carrier and Rod~L Electronics immediately. Retain the shipping
carton and the padding material for the carrier's inspection, and
for return shipment.

2-3, Installation

The Rod-L Ground Continuity Test Instrument is suitable for
either bench or rack mounting. To rack mount the instrument, use
Option 15A. The instructions for rack mounting are on page 33.

2-4. Power Requirements

The Ground Continuity Tester requires a power source of either
115 or 230 volts AC, 44 to 66 Hz single-phase. Prior to applying
power to the instrument, ensure the AC line voltage selector switch
on the Rear Panel is in the appropriate position. Also, the AC
power socket +to which the Ground Continuity Tester connects must
have a functioning safety ground.

To protect operating personnel, NEMA, the National Electrical
Manufacturers Association, recommends that the instrument panel and
cabinet be grounded. The Ground Continuity Tester is equipped with
a 3-conductor power cord, which, when plugged into an appropriate
receptacle, grounds the instrument. The offset pin on the 3-prong
connector is the ground pin.

2=5. Storage

It is strongly recommended that the Ground Continuity Tester
be packed as if for reshipment. Environmental conditions during
storage and reshipment should be as follows:

A} Maximum temperature: 167°F (75°C)

B) Minimunm temperature: -40°F (~40°C)
2-6. Repackaging for Shipment

If possible, use the original shipping container and packing
materials. Otherwise:

A) Wrap the Ground Continuity Tester in heavy paper or
plastic before placing it in the shipping container.

B) Use plenty of packing material around the instrument, and
protect the front panel with cardboard or plastic bubble
packing. Protect the instrument with two inch rubberized
foam pads placed along all surfaces of the instrument, or
with a layer of excelsior about 6 1inches thick packed
firmly against all surfaces of the instrument.
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Figure 2~1: Ground Continuity Tester Front Panel Controls

5 6
.
2 3 4
9 10 11 12
f Qe o O
1. Alarm emits audible signal on failure
2. READY lamp comes on at power up
3. TESTING lamp on durlng a test
4. FAIL lamp on if a test fails
5. Current (I) meter indicates current (1n AC Amps)
6. Ohm (R) meter provides direct Resistance reading of DUT's
ground loop
7. HV Qutput Block receptacle for DUT's 3-pronged AC power line
8. LinePower switch turns on and indicates line power input
9. START switch initiates Ground Continuity Test if instrument
is grounded properly and not already
indicating a ground~-test failure
10. RESET button resets Ground Continuity Tester
11. A/B switch chooses Function; Ground Contlnulty Test only or
Ground Contlnulty Test and Hipot Test
12. Chassis Ground for DUT chassis ground connection
Sense
Figure 2-2: Ground Continuity Tester Rear Panel Controls
13 22723
14 O . @19 UZl*
D 15 =
O O O ?
13. ILow Line Switch S5 compensates for Low Line Voltage inputs;
normal, -8%, or -~16%
14. Voltage chooses 115VAC or 230VAC input;
Selector Switch be sure to install correct fuses
15. AC line power in receptacle
16. AC Fuses F1/F2 34 € 115VAC, 2A @ 23QVAC;
F3 .5A @ 115/230VAC
17.% HV Out connector (*Optional) hlpot HV for Leakage Tester (LT) use
18. HV Interface connector for AC Hipot Interface
19. Ground jack for connecting chassis' of other testers
20. Ground Sense jack connects to Ground Sense of Hipot Tester
21.* Remote connector (*Opt;t.onal) for remote interface
22,% Current In jack (*Optlonal) for input of current from the LT
23. Ohms Trip pot R5 calibrates Ohms Trip setting

10
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C) Use a strong, well-sealed shipping container (350 lb/sqg
in. bursting test).

D) Mark the container "FRAGILE - DELICATE INSTRUMENT."
2-7. Operating Controls

The Front panel and rear panel controls are shown in Figures
2=-1 and 2-2,

WARNING

This instrument to be used ONLY in THREE WIRE
GROUNDED OUTLETS. It is recommended that
periodic checks of the outlet and the ground
wire be made to ensure operator safety.

2-8. Imitial Installation and Power-Up

The Ground Continuity Tester is shipped configured for 115 VAC
operation. Appropriate fuses (1.5 ampere) are also provided for
230 VAC operation. Before applying 230 VAC power to the
instrument, perform the following:

CAUTION
Changing Fuses: Turn off the Ground Continuity
Tester and DISCONNECT THE POWER_ CORD. Then
install the proper fuses. Otherwise, damage to
the instrument and/or operator could result.

2-9, Operational Check

This is an operator oriented procedure which allows
operational check of the Rod~L Ground Continuity Tester without
test equipment. Refer to Section 4 of this manual for a complete
calibration procedure.

Place the instrument in a sturdy position, preferably on an
insulated surface, with all surrounding metal/conductors grounded.
Position the power cord so as to avoid being walked on or pinched
by other equipment.

A) Set LINE POWER switch to OFF.

11
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B) Validate that the fuses are the proper values.
C) Verify Input Line Voltage Select Switch position.
D) Set the OHMS TRIP control to full clockwise position.

E) With an AC voltmeter, check the primary power 1line for
normal line voltage conditions.

F) Set the VOLTAGE ADJ switch on the rear panel to
appropriate position if the AC input is low line.

G) Connect AC Power Cord between the AC receptacle on the
rear panel and an AC power source.

H) Set LINE POWER switch to ON.
a) The lamp should light.
b) The green READY lamp should also illuminate.

NOTE: If the power ON lamp remains off, check for proper AC line
voltage.

I) Insert the banana plug of the High Current Chassis Ground
Cable into the Chassis Ground Sense banana jack. Connect
the clamp of that cable to any exposed metal part of the
Ground Continuity Tester.

J) Insure that "OHM TRIP" on the rear panel is set to "10,"
the maximun,

K) Push the START button.
a) The Testing Lamp should come on for approximately 5

seconds.
b) Current Meter should read approximately 30 amps.
c) Ohmmeter should read less than .014. Keep in mind,

this reading is with NO LOAD. Record this reading on
- page 13, Section 2-11.

L) Set "Total Ohm Trip" pot to the minimum, "0."
M) Push the START button.

a) The alarm should sound.

b} The red FAIL lamp should illuminate.

NOTE: If this setting is left as 1is, turning the M25 off and then on
again may cause it to fail as soon as it is turned on.

N) Prese the RESET button.
a) The alarm should go off.
b) The red FAIL lamp should go off.

12
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0) If the above conditions are met, the Ground Continuity
Tester is operating properly. If your normal operating
voltage is different from what is specified above, refer
to Set Up Procedures (4-4), page 25.

2-10. Total Resistance Trip Set

The BSI standard states that the resistance to be measured
shall not exceed (0.1 + R)fl, where R is the resistance of the

supply cord. The high current grounding cable must also be
considered, and this resistance was measured in Section 2-10, K, c¢)
on page 12.

Fach division on the scale of the Total Current Trip pot
represents approximately .0150, and this scale is non-linear to the
pot. :

For accurate failure points, a known value of resistance
should be inserted into the Continuity Loop. The trip point pot
can then be adjusted from above until a failure is indicated, or in
other words, while the test is running, set the trip point pot high
enough so that there is no failure, then turn the pot slowly down
until a failure occurs.

2-11. DUT (Device Under Test) Ground Continuity Test

A) Plug the power cord of the DUT into the 3-pronged
receptacle on the front panel of the Ground Continuity
Tester.

B} Insert the banana plug of the High Current Chassis Ground
Cable into the Chassis Ground Sense banana jack.

C) Connect the clamp of that cable to any exposed metal part
of chassis of the DUT. Make sure connections are solid.

D) Push the START button.

a) The Testing Lamp should come on.

b) If the total resistance of the DUT does not exceed
the setting of the Trip pot, +the test will run
approximately 5 seconds.

1) The Ammeter will indicate the current through
the Ground Loop.

2) The Chmeter will indicate the resistance of the
Ground Loop of the DUT.

c) If the total resistance of the DUT is higher than the
Trip pot setting, a failure indication will be given,
both audible and visual.

13
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d)

To test devices that do not have a 3-pronged supply
cable, make a suitable grounding cable by using 3
lavers of 3/16" flat tinned copper braid tubing, and
2 (each) 25amp battery clamps. To perform a Ground
Continuity Test under these conditions:

1)

2)
3)

Connect banana plug of High Current Cable to the
Ground Continuity Tester banana jack.

Connect clamp to the chassis of DUT.

Connect one clamp of the cable just made to DUT
ground, and other clamp to the chassis of the
Ground Continuity Tester. Proceed with Step
3-13,D. (Remember to compensate Trip point for
resistance of the newly made cable).

2-12. Test Time Adjustment Procedure

The Test Time Adjustment potentiometer is factory set for 5 to

7 seconds.

Reset this control as necessary in accordance with the

regulatory agency suggested test time for the DUT.

To reset the test time duration, proceed as follows:

A)
B)

C}

D)

Turn OFF power to the Ground Continuity Tester.

Remove top cover and locate Test  Time Adjustment
potentiometer, R22 on the A22 Control Logic PCB.

Set the
either chassis self-test, or with a device to be tested.

Ground Continuity Tester up for a Ground test;

Reapply power to the Ground Continuity Tester.

Do not touch any of the other potentiometers on
the PCBs. Otherwise, the calibration ¢of +the
instrument will be destroyed.

CAUTION

E)

Use a stopwatch to time how long the TESTING lamp remains
By adjusting R22 on the A22, and timing the TESTING

lit.

lamp duration with the stopwatch, any Test duration can be
set between 1 second and 90 seconds.

14
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2-13, Automatic Test Procedure: Using the Ground Continuity Tester
with a Rod-1 Hipot

See the drawings at the rear of this manual, #s 01075-01 and
01076-01. one of these drawings should enable setting up of a
Ground Continuity Tester and Hipot Tester for use in tandem.

Connect the Remote Control Cable (with 25p D Sub miniature
connector) to the Ground Continuity Tester, and a remote operating
device if the Ground Continuity Tester is eguipped with Option 01
or 19.

Make sure ‘that the Ground Continuity/Hipot Tester Interface
Cable (4pin LGH connector) is in place.

Ensure the Testers are connected to the same AC Line Power
source.

Turn AC power switch of the Ground Continuity Tester on first.

NOTE: If the Hipot 1is turned on first, the Hipot Tester may

_ inmediately start a test when the Ground Continuity Tester is

turned on, and high voltage will appear on both output
receptacles.

Then turn on the power switch of the Hipot Tester.

The DUT (Device Under Test) should be plugged into the Ground
Continuity Tester receptacle for sequential testing, 1i.e., Ground
Continuity Test first, and then the Hipot Test.

If +the Hipot Test only is preferred, the test must be
initiated at the Hipot Tester. (The DUT can still be plugged into
the Ground Continuity Tester).

A failure of the Ground Continuity Test will not allow the
Hipot Test to start. If a failure occurs in the Ground Continuity
Test or +the Hipot Test, a RESET on the Ground Continuity Tester
must be initiated before any further testing can be done. If the
Hipot Tester is equipped with the Automatic Reset Option, when a
failure occurs in the Hipot Test only, the Tester will
automatically reset in 3 seconds.

If the Hipot Tester's Chassis Ground voltage is not connected
to BP-2, the Rear Panel Banana Jack of the Ground Continuity
Tester, the READY light of the Hipot Tester should not come on, and
no Hipot Test can be initiated from the Ground Continuity Tester.
If the Hipot Tester's chassis Ground voltage is connected to BP-2,
the total safety Ground return, from the DUT to the Hipot Tester,
is tested, and the READY light should be on if this resistance is

15
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less than the Hipot Tester's setting (0.50 standard). It is
assumed that the Hipot Tester controls are already set up according
to the respective Operation Manual.

Push the START button on the Ground Continuity Tester.

The READY 1light of the Hipot Tester should go off since the
safety Ground Return Test from the DUT is taken over by the Ground
Continuity Tester using the relays Ki and K2 (see drawing #
00941-XX, or if none, then 00431-XX). The Safety Ground Return is
connected to the Ground Continuity Tester Chassis and the Chassis
Ground voltage output through BP~1 is connected to the High Current
Transformer.

The TESTING light of the Ground Continuity Tester comes on and
the Ground Continuity Test is performed. Should a failure occur,
the Ground Continuity Tester has to be manually RESET. No Hipot
Tester will be automatically started if that occurs.

Put front panel switch in Ground/Hipot Test position for
sequential testing. If Ground Continuity Test only is performed,
place the switch in the ground position. Sequential testing, or
Ground (Continuity only) Test, will be initiated by starting the
Ground Continuity Tester. The Hipot Tester's Chassis Ground
voltage must connected +to BP-2, the Rear Panel Banana Jack of the
Ground Continuity Tester.

If the Ground Continuity Test performs successfully, the TEST
light will go off after the preset time. Then the READY light on
the Hipot Tester will go on as the Hipot Tester takes over the
Safety Ground Return Test. Because the relays K1 and K2 in the
Ground Continuity Tester return to normal position, the Safety
Ground Return is connected to the Hipot Tester Chassis through the
HV Return wire, and the Chassis Ground voltage output BP-1 is
connected to BP-2 where the Chassis Ground voltage of the Hipot
Tester is connected.

After about 1 second the Hipot Tester is started automatically
from the Ground Continuity Tester. The Hipot Tester test light
comes on and continues to perform as specified in the respective
manual. Pressing the RESET button on the Ground Continuity Tester
can, at any given moment, reset the Hipot Tester.

16
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2-14, Ground Continuity Tester with M488 Tester Set Up

The Ground Continuity Tester to Hipot Tester Interface Cable,
and the connection between the M488's Chassis Ground and the Ground
Continuity Tester BP-2 Rear Panel Banana Jack should be mnade as
described above in section 2-14.

The Ground Continuity Tester must be equipped with Option 01
Remote Control, and the 25-pin Remote connectors on the rear panels
of both instruments must be connected together.

Turn the Power Switch of the M488 on first. Then turn on the
Ground Continuity Tester.

The DUT (Device Under Test) should be plugged into the Ground
Continuity Tester receptacle for sequential testing, i.e., Ground
Continuity Test first, and then the Hipot Test.

Sequential testing will be initiated by starting the M488
Hipot Tester according to the instructions described in the M488
Operations Manual. :

The A8 Remote PCB should be adjusted, if needed, for putting
ocut 10 VDC when a 0.101 load resistor is used. This is for the M488

monitoring of the resistance. Refer to the Options Section, page
30.

17
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Section 3
THEORY OF OPERATION

3-1. General Introduction

This section concerns the circuit theory for the Ground
Continuity Tester. This system was designed to ensure high
quality, accuracy, flexibility, and safety of operation.

The Grounding system of any electrical product is important in
keeping all operator-accessible dead metal parts grounded so that,
should insulation fail, hazardous levels of voltage and current
would be shunted to "earth" ground. Of course, electrostatic
charges and induced electromagnetic eddy currents would also be
"earthed."

The Ground Continuity Tester tests the reliability (in the
event of a failure) of a Grounding System in an electrical /
electronic product; that is, the current carrying capacity. In
this manual, we shall refer to this product as the DUT (Device
Under Test). The Ground Continuity Tester supplies a test current
amplitude which is sufficiently high to effectively "burn out" weak
spots in a DUT's Grounding System. The Ground Continuity Tester
test also measures the actual resistivity to assure a sound path
for current flow to the "earth" ground.

If this Amp Ground Continuity Test is performed before a Hipot
(or High Voltage Potential or Dielectric Withstand) Test, it
ensures the safety and protection of users during subsequent hipot
and leakage current tests. (25 amps at only 3 volts cannot harm
any userj.

3-2. Ground Continuity Tester Functional Description

Functionally, the Ground Continuity Tester is divided into 3
sections: the High Current Generator, General Control, and an
optional Remote Control.

The High Current Generator consists of an AC transformer
(50/60 Hz) specially designed to provide the current needed in the
Ground Continuity Test. It is activated through a solid state
optically isolated relay during an AC input 1line zero crossing
after the corresponding signal is given by the General Control.

18
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Front and > High
Rear Panel »+4 General High Current »Current
Control Control |« Generator Output
H
A » HV
Front ———« AC Hipot
Panel R »Interface
Indicators M
Remote
Control
Option
I
A
Remote !
Controller«

Figure 3-1: Ground Continuity Tester Functional Block Diagram

The General Control performs the coordination of the different
activities and monitoring as shown in Figure 3-2. The control can
be commanded from the respective front and rear panel controls
shown on the left side of the diagram. It takes care of
coordinating the different activities and sensing the status of the
operation. It provides continuous monitoring through the front
panel lights, buzzer, and meters shown on the right side of the
figure.

The Remote Option is an isolated interface for most of the
control and monitor signals.

»Test

Start > »Ready Light
Reset > General »Fail
Resistance Sense—p Control »I,R Meter
Curent Sense-————ip-| ——-————p-Start Test
Resistance Trip-p -———pClose Relays
- —pHipot Interface

Figure 3-2: General Control Functional Diagram
3-3. @Ground Continuity Tester Electrical Description
The Ground Continuity Tester is divided into 2 sections as
shown in Figure 3-3. The left side of the diagram is physically

separated and contains an A26 Mother PCB, A22 Control Logic PCB,
and an Al0 Power Supply PCB. It can also contain an A8 Remote
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Contrel PCB. The right side of the figure contains the electrical
transformers, relays, and current sense resistors.

A8 / 19 A22 I HV Transformer, wu}
Remote Control [ Power Supply Transformer| |
Control Logic | |
Solid State Relay

| Electromechanical Relays| |

A26 AlO
Mother Power ] !
PCB Supply ! Current Sense Resistors w“J

Figure 3-3: Ground Continuity Tester Assembly Diagram
3-4. Al0 Power Supply P. C. Board
3-4.1. Description

The Al0 generates the regulated +5VDC, +15VDC, and -15VDC
power supplies that are used throughout the unit.

3-4.2. Theory

With reference to schematic # 00978-01, the different AC
voltages are full wave rectified by Ul, 2, and 3, and they are
filtered and regulated by VR1, 2, and 3.

3-5. A22 cControl Logic P. C. Board
3~5.1. Total Current Detector

The A22 Control Logic PCB receives the voltage from across the
current sense resistor set, This resistor set is composed of 8
resistors (on the Ground Continuity Tester, 6-12 on other models),
each valued at 2{ 50W, giving a total resistance of 0.250.

3-5.2. Logic Control

As shown on schematic # 00972-XX, the A22 receives all switch
inputs and monitor outputs from the fail comparator. It controls
the duration of the test and stops the test when there is an
operator reset or fail condition. This PCB keeps the failure
slgnal present until there is a manual reset from the user. It
also includes a zero crossing detector wusing an 18VAC input, and a
start generator.
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Sense
l — Resistors !
I 1
| Solid High Current |
State Transformer =g Relay »High Current
[ Relay [ Output
|
I S
- e
v -4 AC Hipot
Front and ! r~——>Interface
Rear Panel »+ Interface
Controls - »Front Panel
T 1 Indicators
F Y
Digital | v
Optical L
Isolated Signal
Interface ‘ Generator
T
Remot e-———I A8 PCB A l A22
Controller : I L4 PCB
Analog .
Monitoring Digital
Control

+5 +15 =15 GND

I

Al0 PCB
Power Supply

Figure 3-4: Ground Continuity Tester Block Diagram
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There are three digital inputs: START, RESET, and the FAILURE
from the resistance comparator, U9.

There are status and control outputs: TEST LIGHT, REMOTE
TEST, FAIL, AC HIPOT START, AC HIPOT RESET, RELAYS, and an optional
pulsing-tone drive. _

3-5.3. Theory

Referencing schematic # 00984-XX, with the START input from
the Edge-card connector Pin 2, two NAND gates (U5, Ué) provide a
hysteresis buffer. U5-11 (U5, pin 11) provides the TEST 1latch
which drives transistor, Ql, to provide a REMOTE TEST signal for
the Remote Option. U5-11 alsc drives U7 which drives the RELAYS
through Edge-card connector Pin D.

The Relays (K1, K2) are high current type, referred to on
drawing # 00941-01. When activated, they connect the High Current
Transformer to the Cutput Receptacle, and connect the HV Return on
the Front Panel Receptacle Block to the Chassis of the Ground
Continuity Tester. When the relays are deactivated, (if the Ground
Continuity Tester is interfaced with the Hipot Tester) +the high
current output is connected to 1.5 VAC Chassis Ground Sense Voltage
of the Hipot, and the HV Return is connected to the HV Return of
the Hipot. This makes possible performance of a continuous 1 amp
Chassis Ground Sense Test during the Hipot Test. It also allows a
separate Return, for the high voltage test, from the DUT +to the
Hipot Tester.

The START signal also triggers the DELAY timer, Ull, for
setting up the RELAYS, and at the end of the delay, the START PULSE
timer is triggered. This pulse gates the zero crossing pulses
produced by Q8, and triggers the TEST TIMER, Ull. The duration of
the test 1is controlled by the pot R22. The output of the TEST
TIMER drives the TEST LIGHT through U8 and drives the analog
switches in U3 <for enabling the monitoring of current and
resistance.

The FAIL LATCH can be set by the output of the resistance
comparator in U9, driving the FAIL signal through U7. The FAIL
LATCH is composed of two NAND gates in U6. The latch can be reset
by the RESET signal coming through Edge-card connector Pin 5.

The Fail Latch also operates the SYSTEM RESET through U10-2
(U10, pin 2). This gate gathers the different signals that can
reset the system: the Reset Switch, the Fail Latch, and the Test
signal from the Test Tiner. The Test signal is fed through a
network that produces a pulse at Ul0-4,5 at the End 0f Test,
resetting all the timers and the Test Latch. This Reset is also
transmitted to the Hipot Tester (when interfaced) through the
optical isolator, U2.

22

www.valuetronics.com



At the end of a successful Test, the signal from U5-11 (the
Test Latch) goes through a network that produces a pulse at Ul2-8,
triggering a Delay Timer which sets the Hipot before a Start signal
is produced by Ull. The Delay Timer triggers the Trigger Timer,
Ull, which produces the Start Hipot signal, through the optical
isolator, Ul. These timers are reset by the system RESET, as in
the above paragraph. €22 1is larger than €10 to insure the
generation of the Start Hipot signal even if the system Reset is
generated by the End Of Test signal only.

The Remote signal at Edge-card connector Pin C can activate
the transistor, @2, when no remote programming is desired,
connecting Pin C to +5V. This will put a low level at U3-6 (U3,
pin 6) (opening contact C), and a high level at U3-12, (closing
contact D). The opposite occurs when the Edge-card connector Pin C
is tied to Ground, selecting Remote Programming.
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Section 4
MAINTENANCE AND SERVICE

WARNING
These Service Instructions are for use by
qualified personnel ONLY. To avoid electric

shock, do not perform any servicing other
than  that contained in the cperating
instructions unless you are gqualified to do
so!

4-~1. Introduction

This section provides maintenance and service information for
the Rod~L Ground Continuity Tester. Included is a list recommended
test equipment, trouble shooting procedures, calibration
procedures, and adjustment data.

Rod«~L recommends that the ground continuity testers be
calibrated on a 6 or 12 month cycle at the discretion of the
customer based on volume of usage. Under no circumstance should a
12 month cycle be exceeded.

4-2. Egquipment Needed

The'following equipment will be needed to complete the factory
calibration procedures:

A) Oscilloscope

B) Digital Multi-Meter (DMM) (Voltage floating input)
(Ammeter RMS reading)

C) 115 - 230 VAC Line Step Up Transformer
D) AC Vvariac

E) AC Current Sensor (American Aerospace Controls, Inc.
1003A MI-50 or egquivalent)

¥) Calibration Standard Resistor 1%: 0.10 50W
(The accuracy of the Ground Continuity Tester ohmeter
depends on accurately determining the value of this
resistor. Several resistors of close, yet slightly
different value are recommended)
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4-3. Pactory Calibration Procedures

There are five major calibration points on the Ground
Continuity Tester. They are: :

A) Meter Mechanical Zero

B) Current Meter Calibration

C) Resistance Meter Calibration
D) Test Time Calibration

E) Fail Pot Calibration

4-4. Set Up

The equipment should be set up to ensure testing at 115 VAC or
minus 1% (low line switch = "Normal"). Remember to set the line
switch to 115 or 230 VAC position depending on the AC input line
voltage. It is recommended that calibration be done with the same
line input voltage as would be used for normal operation. If line
frequency is different from 60Hz, remember that required capacitor
values will change.

4-5, Meter Mechaniecal Zerc

With the Ground Continuity Tester turned OFF, note the
positions of the ohmeter and ammeter pointers on _ the front panel.
They should read 0 * 1 minor division. If they do not, adjust the
null screw. ‘

4-6, Current Meter Calibraticn

Turn the M25 ON and note that the Ammeter Pointer is at 0 %+ 1
minor division. The READY 1light should be on. If not, trouble
shoot the Al0 Power Supply PCB or the READY light driver on the A22
Control Logic PCB. Insure that the calibration load (see Section
4-2,F) 1is connected between the Front Panel Receptacle 25 Amp
output and the Front Panel Receptacle HV Return (chassis handle
could also be used) through the AC Current Sense as shown in Figure
4-1, Turn the OHM TRIP potentiometer fully CW (clockwise).

Push the START button.

The ammeter should deflect to about 25 amperes. The DVM
connected with the AC Current Sensor should agree with the ammeter
reading within 3%F.S. (Full Scale). If they don't agree, adjust
the pot R25 on the A22 PCB until they do.

Push the RESET button.
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4-7. Resistance Calibration

A) Confirm that the current meter has been calibrated as
described in Section 4-6.

B} Connect the 0.10 test load as shown in Figure 4~-1, page
27.

C) Initiate the test cycle and make note of the maximum
output current while the test is in progress.

D) <Connect an AC voltmeter between the Front Panel Chassis
Ground Sense connector and the ground pin of the Front
Panel High Voltage Receptacle (best recommendation is on
the inside of the front panel).

E) Initiate the test c¢ycle and make note of the maximum
voltage between these two points (step D).

¥) Using the equation R = V/I -— where R is load resistance,
V is the voltage measured in step E), and I is the current
measured in step C) — calculate the load resistance.

G) Initiate the test cycle and adjust the pot R21 on the A22
PCB until the reading on the resistance meter agrees with
the resistance calculated in step F).

4-8. Test Time Calibration

To set a specific test time, follow the instructions in
Section 2-12, page 14.

To check test time limits, turn TEST TIME pot R22 on the A22
Control Logic PCB to minimum (fully CW) and maximum (CCW). Minimum

should be 1 second and maximum about 90 seconds. If not,
troubleshoot timer or call a Rod-L Applications Engineer for
assistance.

4~9, Fail Pots Calibration

Turn the OHM TRIP potentiometer on the Rear Panel fully CW
(clockwise}. With no load connected to the Ground Continuity
Tester output, push the START button. The resistance meter should
deflect to F.S. (full scale) and a failure mode produced; i.e.,
constant alarm sound and FAIL light on. Push RESET.

Connect the calibration load to the Ground Continuity Tester
output as described in Section 4-6. Push the START button. While

the test 1light is ON, slowly turn the OHM TRIP pot CCW until a
failure mode is produced. Push RESET.
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Figure 4-1: Test Set-Up

R25 Current Meter Calibration- .
R24 max trip available adjustment
R22 Test Time Adjustment

R21 Resistance Meter Calibration

Current
Sensor

_Resistive T A
N Load &
.

-

&
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R24 on the A22 Control Logic PCB controls the MAXIMUM OHM
TRIP PCINT, which is the highest resistance level to which the Ohm
Trip Pot on the Rear Panel can be set. It should be set before
setting the Ohm Trip Point with the Ohm Trip Pot on the Rear Panel.
When set at the factory, a load equivalant to the F.S., {usually a
0.150 resistor) is used as a calibrating load with the OHM TRIP pot
fully CW. Then, when the START button is pushed, the resistance
meter should deflect to F.S., and a failure mode be produced. If a
failure mode is not produced when the meter is deflecting to F.S.,
then adjust R24 until it is. Then Push RESET and proceed with
Resistance Calibration.

4-10. List of Adjustment Pots

A} R25 on the A22 PCB Current Meter Calibration

B) R24 on the A22 PCB Maximum Resistance Trip Point
C) R22 on the A22 PCB Test Time Adjustment

D) R21 on the A22 PCB Resistance Meter Calibration

4-11. Trouble Shooting

Below is a list of problems, probable causes, and remedies for
fault location. It should assist the technician in isolating a
fault Jlocation. This table doces not tabulate all the possible
symptoms; only those Customer Service has determined most likely to
occur.

A} No AC Power

1) Check fuses F1 and F2.

Recommended Fuses:

Fl,2 115VAC 3A Slow blow
F3 115VAC .5A Siow blow
F1,2 230VAC 2A Slow blow
F3 230VAC .5A Slow blow

2) Check for bad AC Power Switch (81) or Line Filter.

3) Measure for line voltage between Pin 1 of the solid
state relay, K3, and Neutral.

B) Ground Continuity Tester blows fuses
1) Check for correct fuses.
2) Check for shorted varistors on the A7 PCB.

3) Troubleshoot the AlC Power Supply PCB.

28

www.valuetronics.com



C} Ready Lamp does not work
1)} Check for burnt out bulb.
2) Check for bad +5V.
3) Check the driver on the A22 PCB.
D) No High Current Output
1) Check for bad start switch.
2) Check wiring harness for frayed wiring.

3) Check the solid state Relay, K3, and the triggering
signal from the A22 PCB, pin 11.

E) No High Current with Failure Indication
1) Check OHM TRIP pbt position. (see Section 4-9)

2) Check Load connection between the 25 amp output and
the HV Return.

3} Check relays closure before the High Current
Generation
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Section b
OPTIONS

5-1. Remote Contrel; Options 01 and 19

The Ground Continuity Tester has remote control capability
when one of the Remote Options is used. It would include another
PCB, and the signals would come through a DB-25 connector on the
rear panel.

Several versions of the Remote Option are available (see
schematic 01208-XX or 01306-02 or 00980-XX:) first, either Option
01 Dlgltal or Optlon 19 Analog and Dlgltal* second Wlth/Wlthout
Automatic Reset Option; and third, with/without Pass Signal. The
A8 Remote Control PCB 1is conflgured differently for the various
combinations available.

5-1.1. A8 Remote COntrol P. C. Board Functions

The digital functions concern the status of the instrument and
are available with Option 01. There are three inputs: START,
RESET, and SELECT A. There are three outputs: READY, TEST, and
FAIL. These signals are TTL compatible and optically isolated.

The analog functions prov1de buffering and adjustable galn
for the resistance and current signals. The resmstance buffer gain

is adjusted to get 10VDC out of Uli-10 (Ull, pin 10) on the A8 PCB
for a load of 0.10.

The Automatic Reset Option makes the FAIL 51gnal short in
duration, and generates a RESET pulse after a failure is latched in
the A22 Control Loglc PCB. At the end of the Fail pulse, the systenm
is completely Reset if no restart is attempted.

5-1.2. A8 Remote Control P. C. Board Theory

The START input starts a test cycle during the low to high
transition. It has to remain high for about 15ms minimum.

RESET resets all Ground Continuity Tester operations when a
high level is held.

TEST is a low level output when a test is in progress.

FATLURE is output at low level whenever there is an abortive
condition during a test.
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SELECT A, when held low, selects the Gnd Test / Hipot Test
selection, and when high, selects Gnd Test only.

REMOTE (or REM on older units) selects the remote analog
monitoring capability when a high level input is held.

The input current requirements for the digital signals are:

High Level 40uA @ +5V
Low Level 1.6mA @ 0.4V
The output current capabilities for the digital signals are:
High Level 2.27mA @ +5V
Low Level 2.27mA max @ +5V

When U3 is driven, a RESET signal 1is produced at Edge=-card
connector Pin 5, either directly through C, D jumpers or through Ul
when the Automatic Reset Option is installed.

When U2 is driven, a START signal exits Edge-card connector
Pin 9. (U9 driving is used only for M100/500 Hipot Tester versions
of the PCB).

When the GROUND TEST signal through Edge-card comnnector Pin 10
is low, U6 is activated, and a low level is available at Edge-card
connector Pin L to the Remote Connector.

When TEST, from Edge-card connector Pin 11, is low, i.e., a
Test in Progress, U7 is activated, and a low level 1is available
from Edge-card connector Pin M to the Remote Connector.

When U8 is activated by the FAIL signal, either from Edge-card
connector Pin 12 or Edge-card connector Pin B when the Automatic
Reset Option is used, a low level is available from Edge-card
connector Pin N to the Remote Connector.

The Remote Controller's 5V and GND are fed through Edge-~card
connector Pins X and 15 respectively. The rest of the DB-25 pin
assignments for using the A8 PCB are shown below:
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DB 25 Pin # Signal Name Analog/Digital
EXTGND (Digital Supply)

RMON

IMON A

GND (GT Chassis)

BWN e

5 = 15 not used

16 EXTGND (Digital Supply)

17 REM D
18 RESET D
is START D
20 EXT +5V (Digital Supply)
21 ' -READY b
22 -TEST D
23 ~FAILURE D
24

25 SELECTA D

5=1.3. Analog Option

When the M488 is interfaced with the Ground Continuity Tester,
the A8 Remote Control PCB uses Ull as a non-inverting buffer with
adjustable gain. R26 is adjusted for getting 10VDC out of Edge-
card connector Pin 10 for 0.1 resistance. The resistance monitor-
ing signal comes from the A22 Control Logic PCB through Edge-card
connector Pin 7. R24 is for adijusting I MON OUT to 10VDC when
there is no load on the output. R25 is for adjusting R MON OUT to
10VDC when a 0.1 load is connected at the output.

5-1.4. Automatic Reset Option

Refering to the A8 PCB schematic, 00980-XX, while in the TEST
mode, a FAIL produces a one shot negative pulse in U4. The falling
edge produces a one shot pulse in U5 which drives the alarm through
Edge~card connector Pin B with Q2, and resets the system through
the Edge-card connector Pin 5 with Ul. At the end of the pulse
from U5, the system is RESET and the alarm turned off. Ul also
resets the system when REMOTE RESET is produced. If this Option is
not needed, A, B, C, and D Jjumpers are placed so that the FAIL
signal drives the alarm as normal, and the reset from the remote
goes directly to the RESET line.

5-2. oOption 06, Rear Panel Lockout Cover

0ption 06 is a lexan cover for the rear panel controls. It is
installed by removing the top cover to add the standoff hardware to
the rear panel.

5-3. Option 07, Extra HV receptacle on Rear Panel

This option provides the rear panel with another 4-pin High
Voltage receptacle. It is installed at the factory.
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5-4, Option 10, Audible Test Tone

When Option 10 Audible Test Tone is installed in a Ground
Continuity Tester, the alarm will sound pulses at 3 to 6 beeps per
second whenever a TEST is in progress. This feature is produced by
an additional IC and other discreet components on the A22 Control
Logic PCB. A timer in Ul2 generates a pulse train signal, and Q5
drives the signal through Edge-card connector Pin 1 when the Test
Latch is set.

5~5. Option 15, Rack Mounting
To rack mount the instrument, use Option 15 A. ‘The procedure
for installing the Rack Mounting Kit on the Ground Continuity
Tester is as follows:

A) Remove Extrusion insert (2 each) from both sides of
instrument

B) Place L-Bracket (2) and secure to chassis with four
machine screws furnished with Mounting XKit

C) Check that the screws and brackets are firmly secure
5-6. Option 24, Blank Front Panel Start Switch and/or HV Recp Block

This option removes the start switch, +the front panel High
Voltage receptacle, or both. A blank plate is installed, instead.
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Section 6

BILLS OF MATERIALS, SCHEMATICS, DIAGRAMS

Following are M25 Bills Of Materials for help in identifying
typical Rod~L part numbers.
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Rod-1, Electronics, Inc. -~ Bill Of Materials
00701~-01 Mdl M 25 25 Amp 0.15 Ohm Ground Tester

Rod~L P/N Description gty Reference
00888-01 Assy Unit M 25 Tested Ground Tester 1.0 Unit
01163-01 Assy Kit Covers @ ButtonUp 5"H units <ND> 1.0 ButtonUp
01170-02 Assy Kit Ship M 25 Box w/ Accessories 1.0 Shipping
REV-A NIN Rev-h This Assy is at Rev-h 0.0
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Rod~1, Electronics, Inc. ==~ Bill Of Materials
01170-02 BAssy Kit Ship M 25 Box w/ Actessories

o0d-L P/N Description gty Reference
0667~14 Box Shipping 13"x 18"x 21"Letrd M100sA,G,D,R,I,J 1.0 Box
0663~11 Foam Shipping EndCap M100 5.5" 2.0 Box
7152-01 NIN Envelope ‘Packing Slip’ Clear Front,Stick Back 1.0 Box
0502~01 Bag poly clear 2mil x2x3 w/sealing 1.0 Bag
0502-05 Bag poly clear 2mil x4x6 w/sealing 1.0 Bag
0015-01 Asm Cable Power AC std 1BAWG 1250W 7.5°L 1.0 Power Cord
0326~24 Asm Cable Jumper 18AWG StakngBana/StkngBana 24"blk 1.0 Jumper Cable
0333-03 Assy Cable Interface M25 to Hipot 3pHVcon(2ea) 16" 1.0 Hipot Intrfc Cable
0436-02 Asgy Cable Hi Cur Gnd GiantBanaPlug/BatteryClip 4° 1.0 Ground Cable
0905-01 Label ‘Alert I!* instruction in manual (for UL) 1.0 Label
1347-01 Label ‘Stop! Use correct voltage/fuse’ blk on yelo 1.0 Label
0683-01 Label ‘Calibration’ green & white 1.0 Certification label
'1372-01 Label °‘This product is U.L...." 2x5.5 box outside 1.0 Box label
0002-05 Manual M25 Ground Continuity Tester 6 June 96 1.0 Manual
0074-01 NIN Form Certificate Technical 1.0 Certification
NE-EACH NIN ©Of the Following Parts, Only what is Ordered: 0.0 SEE BELOW!!!
0063-02 Fuse slo blo .50A 250V 3A¢ ,25x]1.25" 1.0 For 115V or 230V Op
0063-05 Fuse slo blo 2,.00A 250V 3AG .25x1.25" 2.0 s/B for 115V Op
0063-08 Fuse slo blo 3.00A 250V 3AG .25x1.25" 0.0 For 230V Op
EV-A NIN Rev-A Thig Assy is at Rev-a c.0 -
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Rod-L Electronies, Inc. -~ Bill Of Materials

01163-01 BAssy Kit Covers @ ButtonUp 5"H units <ND>
Rod-L P/N Description gty Reference
01160~01 Assy Plate Cover Bottom w/ Feet & Stand Instru <ND 1.0 Bottom Cover
01161-D1 Assy Plate Cover Top w/ Foam Instrument <ND> 1.0 Top Cover
00455-01 Asgy Handle Instrument 2.0 Handle
00335-06 Asmy Plate Cover SideRear Fab vinylBlk2.5x4.5 M100 2.0 SideRear Covers
00338~06 Asmy Plate Cover SideFrnt Fab vnyl black2x4.5 M100 2.0 SideFront Covers
00340~-0& Asmy Plate Retainr Handl Fab wvinyl Blk 4.5x5 M100 2.0 Handle Covers
50301-01 Asm XKit Con-Cover Cutout DB25 black plastic 1.0 Remote Cover
00858-01 Plate Decor Side Strip .833x4.5" alum no glue ALL 2.0 Side Strip
00620-01 Grip 2.3"L ‘A’ Plastic Black Molded SideFrame 2.0 Gerip
00620-02 Grip 2.3"L ‘B’ Plastic Black Molded SideFrame 2.0 Grip
50573~01 HNut Push-On Uw-shape Clip # 6 black Tinnerman 4.0 HW Top & Bottom Cover
50544-01 Nut Kep 4-40 x .250 (1/4) O.D. 2.0 HW Remote Cover
50530~02 Screw PanSem Phl 4-40 x .250 2.0 HW Remote Cover
50532~02 Screw PanSem Phl 8~32 x .250 4.0 HW Handle Covers
50779~02 Screw Fl H4& 1004 Phl 6-32 x .280 16.0 HW side Covers
50779~04 Screw Fl H4 1004 Phl 6-32 x .500 4.0 HW Top & Bottom Cover
REV-2 NIN Rev-A This Assy is at Rev-A 0.0

37

www.valuetronics.com



Rod-L Electronics, Inc. -- Bill Of Materials
01160-01 Assy Plate Cover Bottom w/ Feet & Stand Instru <ND

>d-L P/N Description gty Reference
J342-06 Asmy Plate Cover Bot Fab’d 1ixl6 wvinyl black M100 1.0 Cover
3619~01 Assy Foot Instrument w/Rivit, Spring, & Washer 5.0 Foot
J444~09 Stand Tilt Wire Form Instrument 1.0 stand
V-3 NIN Rev-A This Assy is at Rev-A 0.0
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Rod-L Electronics, Inc., -- BiLll Of Materials
00455~01 Assy Handle Instrument

Rod~L P/N bescription gty Reference

00669-02 Asmy Handle Instrumnt Finsh (Buffed w/LaborQutside 1.0 Buffed Handle
00668~01 Spring Wire Torsion 3.2" Crooked Ends Handle 1.0 Spring

00857-01 Grip Handle 4.4" L plastic Instrument 1.0 Grip
1.0
0.0

-

-

Add Label 00667-01

REV=A NIN Rev~A This Assy is at Rev-A

-
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Rod-I, Electronics,
00888~0]1 Assy Unit M 25 Tested Ground Tester

od-L P/N Description

Inc.

-~ Bill Of Materials

Reference

0887~01 Assy Unit M 25 Untested Ground Tester
0949~01 Assy PCB A26 Mother GT Ground Tester

0459~-02 Assy PCB AlQ0 Power Supply
0972-01 Assy PCB RA2Z Control Logic
0530~-02 Screw PanSem Phl 4-40 x

EV-A NIN Rev-A This Assy is at Rev-A

www.valuetronics.com
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Rod~L Electronics, Inc. -- Bill Of Materials

00887-01 Assy Unit M 25 Untested Ground Tester
Rod~-L P/N Description gty Reference
00672-01 Assy Plate Front M 25 1.0 Front Panel Assy
00673~01 Assy Plate Rear M 25 1.0 Rear Panel Assy
00674-01 RAssy Plate Chassis M 25 1.0 Chassis Assy
00343~05 Asmy Plate Frame Side 5x13 fin & polshd M100s 2.0 Frames
00647-01 Label Model No., Logo, U.L. Logo: ix3 on Pin Feed 2.0 /N
50532-02 Screw PanSem Phl 8-32 x .250 4.0 HW Frames
50778-03 Screw Fl Hd 1004 Phl 8~32 x .375 18.0 HW Frames
80072~01 NIN Form Traveler Mfg Ordr,Prod Tst,QC Data M25 1.0 Traveller
REV-A NIN Rev-A This Assy is at Rev-A 0.6
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Rod-L, Electroniecs, Inc. =-- Bill Of Materials
00672~01 Assy Plate Front M 25

tod-1. P/N Description gty Reference

10996~01 Assy Harness Plate Front M 25 1.0 Wiring

)0164-39 Plate Front M 25 Mint Grey screened 1.0 Front Panel

10671~01 Assy Con Recp HL Voltage Block 3P FP All Unicts 1.0 J2 (Recp)

W0977-01 Asay Switch START Rev A ALL Instruments 1.0 S84 (Start)

}1139-01 Bracket L-Shape lhole ea side .5Wx.5x.35 mtg ALL 8.0 M1,2,72

}0608-25 Label Desc and Test Status M 25 1.0 FP Label

i0177-01 Con Jack Banana Giant black HH Smith 286-103 1.0 BP1

10449~-05 Con Terminal Strip Silug, lgnd mtyg, solder type 1.0 T8l

i0565-02 Switch Toggle DPDT 125VDC O-N-0 Alco MTA 206A 1.0 84 (Gnd/Hipot)

j0710-01 Switch Rocker SPDT w/ Lamp 125VAC sgPnlMnt Wirelug 1.0 81 (AC ON)

i0555-01 Switch PughButton Momntry SPDT wiringLug CE&X Bl21Z 1.0 83 (Reset)

i0007-01 Button Red .375 dia x.25 Tall C&K 7527-RED 1.0 83 {Reset)

i0193-01 Lamp Incand Amber flat cylind lens pnl mnt 6“"Leads 1.0 I3 (Test)

30193-02 Lamp Incand Green flat cylind lens pnl mnt 6"Leads 1.0 12 (Ready)

30193-03 Lamp Incand Red flat cylind lens pnl mnt 6" Leads 1.0 I4 (Fail)

30820-01 Alarm 3-30VDC Sonalert AI 380 1.0 ALl

30204-45 Meter Analog w/scale 0- 40 A AC 1.0 M1 (Cur)

30207-02 Meter Analog w/scale O0- . 150hm 1.0 M2 (R}

30204+-00 Meter Analog O-1mA mise scale KYCO 7521 0.0 M1,2

30202-03 Lug Solder # 6 1 solder hole, 1 internal lock 6.0 AT1,M1,2

30173-05 Washer Shoulder # 6 .375 x.031 x.093 nylon 4.0 M1,2

30588-07 Washer Split~-Lock # 10 bronze 1.0 BP1

50827-01 Nut Push-On Flat 3/16" Clip 3.0 12-4

30530~-02 Screw PanSem Phl  4-40 x  .250 4.0 J2

EV~B ‘NIN Rev-B This Assy is at Rev-B 0.0 5q Sw, Brackets
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Rod~-L Electronics, Inec. - Bill Of Materials
00673-01 Assy Plate Rear M 25

Rod~L P/N Description Reference

Gi
]

00997-01 Asgy Harness Plate Rear M 25

00463~-11 Plate Rear M 25 Ground Continuity T (Revl) screend
50706~03 Pot K 10 10 turns pnl mnt 3 lug 2W .875 x.75
50227-01 Knob Dual Counting Dial w/ Brake 020H 1413-66123
50527-01 Con Post Binding/StdBanaJack blk .%4"base.875"L#10
50509-01 Con Recp 4p Cylind HV Housing PniMtg blk plst Amp
50451-01 <Con Nut 1" for HV Con blk plastic

5004%-01 Con PowerEntryInt‘l Filter 3pll5/250VAC 60hz8200pF
50295-01 Con Post Binding/S8tdBanJk(orPhon/Lug/Clip)8-~320cta
50075~01 Fuse-Holder Littlefuse 342014

50063-02 Fuse slo blo .50A 250V 3AG .25x1.25"

50063-08 Fuse slo blo 3.00a 250V 3AG .25x1.25"

50063-05 Fuse slo blo 2.00A 250V 3AG .25x1.25"

Wiring

Rear Panel

RS (Ohm Trip Point)
R5 (Ohm Trip Point)
BP2

J4 (HBV Recp)

J4 (HV Recp)

Ji (filter)

Ground BP

F1-3

F3

Fl,2 {(for 115V}
1,2 {for 230V)

T T T

OO NP U WHRRENWERRHRF ORMH WE bk b b
- B L[] - - . L] - 3
0000000000000 0000D000O00OO0DO0

.

50556~01 Switch Rotary 1P11T 1ldeck 2"shaft Centralab PAL1001 (HV Adj)
50560~01 Switch Slide 4PDT 115/230VAC Sel Sw.Crftd7227LFE .0 a7
50331-01 Relay 250VAC 10A 3-32VDC Control Gordos GAS-4D10 .0 Ki
50191-02 EKnob .75 OD x.5 D x.62hi .25 shaft Flange Pointer .0 85 {lo V}
50202~03 Lug Solder # 6 1 solder hole, 1 internal lock Ground Lugs
50258-07 Rivet .250" L .120" dia stem A7 Switch .0 A7
B0585-05 Washer Star # 6 .0 Ring lug Ground
50074~12 Washer Flat 3/8ID 5/8 OD steel zinc pltg .0 (HV Adj3)
50587~20 Washer Internal Lock .B875 OD x.53125 ID .0 Fi-3
50544-02 Nut Kep 6-32 x .312 (5/16) 0O.D. .0 J1 {(filter), Gnd Lugs
50544~-03 Nut Kep 8~32 x .344 (11/32) 0.D. .0 Ground BP
50544~-05 Nut Kep 6-32 x .250 (1/4) O.D. .0 K1
50531-03 Screw PanSem Phl 6-32 % .375 .0 J1 {fltr),GndLugs,Kl
REV-A NIN Rev-A This Assy is at Rev-A .
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Rod-L Electronics, Inc. -- Bill Of Materials

00674~01 Assy Plate Chassgis M 25

xa-L P/N Description gty Reference
)998~01 Assy Harness Plate Chassis M 25 1.0 Wiring

1447-05 Plate Chassis M 25 1.0 Chassis Plate
)226~07 Trasfrmr 22W: 18(2),8,1.38V RevB AC,GT PS5 Q 4495 1.0 PS XF

1226072 Trnsfrmr 22W 115(2):24,17.1(2),8.5,1.38V M3.125X 0.0 or PS XF
166101 Trnsfrmr 370W 120{2),110(2),100(2):9.24V GT EI4l4s 1.0 H I XF

}1365~03 Res Ohm 2 500 1% WW pnl mtg 8.0 R3s

}449-05 Con Terminal Strip 5lug, lgnd mtg, scolder type 1.0 Ts1

1542~-08 Con Barrier Strip 8-32 9716 €C $8pos TRW 8-542 1.0 BSl

i344~01 Relay 12VDC Rate:10a 110VAC,7.5a 220VAC,10a 30VDC 2.0 K1,2

i818-01 Relay~Socket 14 holes for wiring SH4B-05 2.0 K1,2

i518-01 Relay-Hold~Down Clips {(2ea) for 50344-01 SFA-101 2.0 inel. 2 / relay
1202+03 ILug Solder # 6 1 solder hole, 1 internal lock 2.0 Chassis Ground
}074-10 Washer Flat #10 3/8 0D steel zinc pltg 4.0 H I XF

J074-11 Washer Flat # 6 1/4 OD steel zinc pltg 4.0 X1,2

1585-04 Washer Star # 4 1.0 Ground Lug
)544-01 Nut Xep 4-40 x .250 (1/4) ©O.D. 7.0 R3s, Grnd Lug
)544~05 Nut Kep 6-32 x .250 (1/4) 0O.D. 8.0 Ki,2,B8l
}544~03 Nut Kep 8-32 x .344 (11/32) 0.D. 3.0 PS XF, Ground
)544-04 Nut Kep 10-32 x .375 (3/8) 0.D. 4.0 HI XF

1530~03 Screw PanSem Phl 4-40 x .375 7.0 R3s, Grnd Lug
}631~07 Screw PanSem Phl 6-32 x .875 4.0 BS1

)589-10 Screw Rnd Hd S1lt 6-32 x 1.250 4.0 K1,2

}832-03 Screw PanSem Phl 8-32 x .375 2.0 PS XF

1532~-04 Screw PanSem Phl 8-32 x .500 1.0 Ground

}533~04 Screw PanSem Phl 10-32 x .500 4.0 B I XF¥

wW-A NIN Rev-A This Assy is at Rev-A 0.0
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Rod-1. Blectronics, Inc. -- Bill Of Materials
00949-01 Assy PCB AZ6 Mother GT Ground Tester

Rod~L P/N Description gty Reference
00974-01 NIN Diag Wire PCB A26 Mother Interconnection 6T 0.0 Reference
00431-03 PCB Fab A26 Mother M25 (RevD) 1.0 A26 PCB Fab
50409-01 <Con Cardedge 30p 15pos PCB mtyg pins no Ears 2.0 RAlO,22
50222~08 Con Header w/Friclock 1lro .100"C/C .028"sq 8p M 2.0 Chassis, PS5 XF
50222~12 Con Header w/FricLock lro .100"C/C .025"sq 1l2p M 2.0 FP,RP
50071«01 Con Guide PCB 3" L 4~-40 mtg SAE 1250V 4.0 A10,22
50151-01 Pin-Micro Test .070dia .3/.062 ID x.145 gold 2.0 Test Pins
50817~02 Jumper Wire #22 AWG .2” long 1.0 Set,Reset
50612-~01 Standoff 4-40 x .375 x.25 OD F¥ hexBrassCad 4.0 Mounting
50530-02 Screw PanSem Phl 4-40 x .250 8.0 Al0,22
REV-D NIN Rev-D This Assy is at Rev-D 0.0
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Rod-L Electronics, Inc. =-- Bill Of Materials
00459-02 Assy PCB AlQ Power Supply

ad-L P/N Description gty Reference
0878-01 NIN Schem PCB AlC Power Supply 0.0 Reference
0459-03 PCB Fab AlQ0 Power Supply {(RevB) 1.0 A10 PCB Fab
0130-01 IC V Reg +5 TO-220 UA7805 or LM340T5H 1.0 VR1
3123~01 IC V Reg ~15 TO~220 7915 or K1703-B or LM320T-15 1.0 vR2
3169~01 IC V Reg +15 T0-220 UA7815 1.0 VR3
0830-01 Fuse-Picc 4A 125V Littlefuse 275004 (2510047) 1.0 F1
0030~01 Diode-Bridge CSB0O5S 70V 1a 3.0 Ul-3
J032-01 Diode 1IN4002 Rec 100V 1A 3.0 CR1I-3
J324-04 cCap 3000 uF 16VDC 10% elect axial 1.0c1
2060~01 cCap 1 uF 3sv 10% tant axial 3.0 c2,3,6
3320-04 Cap 470 ul 28VbC 20% elect axial 2.0 ©4,5
Ji51-01 Pin~Micro Test .070dia .3/.062 ID x.145 gold 4.0 TPi-4
3544-01 Nut Kep 4-40 x .250 {1/4) 0.D. 3.0 VR1~3
J530~02 Screw PanSem Phl 4-40 x .250 3.0 VRi-3
EV-B NIN Rev-B This Assy is at Rev-B 0.0
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Rod-I, Electronics, Inc. -- Bill Of Materials
00972-01 Assy PCB A22 Control Logic GT

Rod-L P/N Description gty Reference
00984~-01 NIN Schem PCB A22 Control Logic 0.0 Reference
00873~07 PCB Fab A22 Control Logic (RevG) 1.0 A22 PCB Fab
50128~01 IC Op Amp Lo Power guad LM324 2.0 U4,9

50077-01 IC Switch Bilateral CMOS quad CD40663 1.0 U3

50092-01 1IC Timer dual NES56 1.0 Ui2

50093~01 IC Timer guad NES58 i.c v1l

50135~01 IC NAND 2-In gquad 7400 2.0 U5,6

§0142-01 IC NAND 4-In dual 7420 1.0 Ul0

50167~01 IC Driver Peripheral dual 75452 2.0 U7,8

50079-01 IC Optical Coupler H1I1Bl 2.0 11,2

50264-06 IC~Socket 6p Lo Profile .3 DIP 2.0 %1,2

50264~08 IC-Socket 8p Lo Profile .3 DIP 2.0 X7,8

50264~14 IC~Bocket 1l4p Lo Profile .3 DIP 7.0 X3-6,9,10,12
50264-16 IC-Socket 16p Lo Profile .3 DIP 1.0 X11

50337~01 ResPak SIP K 2.2 Bp 4r 1% 1.0 RP1

50338-04 ResPak SIP K 3.3 Bp 4r 1% 1.0 RPS8

50335~02 ResPak SIP K 4.7 Bp 4r 1% 2.0 RP2,6
50335-01 ResPak SIP K i0 8p 4r 1% 3.0 RP4,9,10
50338~-03 ResPak SIP K 20 8p 4r 1% 1.0 RP5

50338~01 ResPak SIP X 22 8p 4r 1% 1.0 RP7

50339-01 ResPak SIP X 47 8p 4r 1% 1.0 RP3

50702~07 Peot XK 10 20 turns offset pins rectangle 2.0 R21,258
50708-01 Pot K 500 20 turns offset pins rectangle 1.0 R24

50702~12 Pot Meg 1 20 turns offset pins rectangle 1.0 R22

50125~08 Res Ohm 100 /4w 5% CC i.0 R10

50125~15 Reg Ohm 470 1/4w 5% CC 1.0 R1

50125-31 Res K 1 1/4W 5% CC 2.0 R4,14
50125~32 Res K 1.2 1/4w 5% CC 1.0 R3

50125-40 Res K 4.7 1/4W 5% CC 5.0 R8,9,28,31,32
50125-43 Res K 6.8 1/4w 3% CC 4.0 RE,6,15,33
50125-44 Res K 10 1/4W 5% CC 1.0 R26

50125-79 Res K 20 1/4Ww 5% CC 2.0 R11,34
50125~52 Res K 36 1/4w 5% CC 1.0 Rr2

50125~-59 Res K 100 l/4w 5% CC 2.0 R7,13
50125-68 Res K 300 1/4w 5% CC 1.0 R12

50126-01 Res Meg 1 "1/4W 5% CC 1.0 R20

50126-10 Res Meg 10 1/4W 5% CC 1.0 R3O

50126-09 Res Meg 18 1/4W 5% CC 3.0 R16,17,27
50034-01 Diode 1N4003 Rec 600V 1A 1.0 CRS

50036~01 Dicde 1N914B Signal 100V 12.0 CR1-4,6,7,10-12,14~16
50040-01 Diode 1N4742 Zen 12V 1A 1.0 CR13

50044~01 Diode 1IN750 Zen 4.7V 2.0 CRr8,9
50267~01 Transtor 2N2222 NPN SS Gen Purp Amp 30VbrCEO TO-1i8 5.0 Q1-4,8
50209-01 Cap 002 uF 1000V  20% cerm disc lo V 1.0 ¢31

50209~14 Cap .01 uF 100V  20% cerm disc lo V 15.0 ¢5,7-12,14,16,17,19,
50209-14 Cap .01l uF 100V 20% cerm disc lo V 0.0 23,25,28,30
50064~-01 Cap .1 ufF 35VDC 10% tant resin dip 1.0 cz2l

50066-07 Cap .47 uF 50V  20% mono dip .25 leads 2.0 c22,24
50060~16 Cap +47 uF 50V 10% tant axial 1.0 ¢€i3

50064-02 Cap 10 u® 20VDC 10% tant resin dip 1.0 ¢27

50324-05 Cap 10 u¥ 25VDC 10% elect axial 4.0 C1-3,6
50064-19 Cap 100 uf &VDC 10% tant resin dip 1.0 C1i5

77710-01 NIN Dwg Loc not used See Ref 0.0 R23,29,06,7,C4,26,29
REV-G NIN Rev-G This Assy is at Rev-G 0.0 40A METERS RZ86 WS7.3K
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Rod=-L Electronics, Inc. =« Bill Of Materials
00671~-01 Assy Con Recp Hi Voltage Block 3P FP All Units

ad-L P/N Description gty Reference
0110-08 Asmy Hi Voltage FP Recp Block bakelite mach insert 1.0 BV Recp
0230-06 Con Pin Contact Clip W-shape copper HV for HV recp 1.0 BV Pin
0290-05 Con Pin Contact Clip U-~shape copper Gnd for HVrecp 1.0 Gnd Pin
0291~05 Plate Mtg gnd contact & holes .8x1.05 copper 1.0 ¢nd Plate
0513-12 ILabel 'High Voltage’ for HV Recp 2x3 blk w/red/wht 1.0 Label
0584~-02 Washer Fiber # 4 black HH Smith 2161 4.0 HW
0530~02 Screw PanSem Phl 4-40 x .250 1.0 HW Grnd Contact Pin
0588-04 Washer Split-Lock # 4 1.0 HW Grnd Contact Pin
0202~02 Lug Solder # 4 1 solder hole, 1 internal lock 1.0 HW
0202~03 Lug Solder # 6 1 solder hole, 1 internal lock 1.0 HW
0530-11 Screw PanSem Phl 4-40 x .312 4.0 BW
0536~02 Screw Pan Hd Phl 4-40 x .250 1.0 HW
0531-02 Screw PanSem Phl 6~32 x .250 1.0 HW
EV~A NIN Rev~A This Assy is at Rev-aA 0.0
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Rod~L Electronics, Inc. -- Bill Of Materials
00977~02 BAssy Switch START Rev B ALL Instruments

Rod-L P/N Description gty Reference
00232«~01 Bezel Round alum .990dia (Start Switch) 1.0
00232~02 Button White Plastic .74dia x.6tall (Start sSwitch) 1.0
B0555-01 Switch PushButton Momntry SPDT wiringlug C&K 81212 1.0
00232-03 Bezel-Nut Knurled alum 1 15/16 I.D. (Start Switch 1.0
REV~B NIN Rev~B This Assy is at Rev-B 0.0
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Rod-L Electronics, Inc
00333-03 Assy Cable Interface M25 to Hipot 3pHVcon(2ea) 16"

. == Bill Of Materials

ad-L P/N Description gty Reference
3510-01 Asm Kit Con Plug HV cord mtg 4pin Amp B63022-2 2.0 HV Con

J508~00 Wire 22AWG insul STC ULl015 color undesignated 1.5 Wiring to Pin 2
I508-01 Wire 22AWG insul STC UL1015 brown 0.0 Wiring to Pin 2
J709=~00 Wire 22AWG insul STC UL1061 PVC color undesignate 3.0 Wiring to Pin 3
J709-09 Wire 22AWG insul STC UL1l061 PVC white 0.0 Wiring to Pin 4
3709-08 Wire 22AWG insul S8TC UL1061 PVC grey 0.0 Wiring to Pin 3
3773-02 Wire 22AWG 20kV insul STC UL3239 red 1.5 Wiring to Pin 1
3715-01 Tube Sleeving .375(3/8)ID blk PVC1l05 deg Type VW-1 1.0 Tubing

7137-02 NIN Tool Chem Adhesive/Sealant RTV 108 0.0 Sealant

7100-02 NIN Tool Chem Cleaner Alcchol Denatured 0.0 Cleaner

7141-01 ©NIN Tool Chem Potting Compound HYSOL 4215 (100part 0.0 Sealant

7141~02 NIN Tool Chem Potting Compound Hardner (15 part) 0.0 sealant

EV-R NIN Rev-A This Assy is at Rev-3A 0.0
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Rod~L Electronics, Inc. ==~ Bill Of Materials
00436-02 Assy Cable Hi Cur Gnd GiantBanaPlug/BatteryClip 4°

Rod~L P/N Description aty Reference
50052-01 Con Clip Battery 3/4"open 3"L 75Amp Mueller 25~C 1.0 Clip
50574~01 Con Insulator Vinyl Boot:Battry Clip Type 25C blk 1.0 Boot
50539-01 Con Plug Banana Giant 2.7"Tot blk HE Smith 285-103 1.0 Banana Plug
50684~-01 Wire Braid Tube .25 ID TC 53A Alpha 2171 4.0 Braid
50715~06 Tube Sleeving .25(1/4)ID blk PVC105 deg Type VW-1 4.0 Sleeving
REV-B NIN Rev-B This Assy is at Rev-B 0.0
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d~1, P/N

Rod-L Electronics, Inc, =- Bill of Materials

00996~01 Assy Harness Plate Front M 2%

Description

Reference

146012
1461-12
1581-01
139901
"709-00
Vi

Con Mascon HousingRecp lro F .100"22gauge 12p Pand’

Con Cover End .100" Mascon Housing 12p P Panduit
Tie-Mount Cable Tie .75x.75 w/ Adhesive

TieWrap CableBundle dia .75 SST1M~M

Wire 22AWG insul STC UL1061 PVC color undesignate
NIN Rev-A This Assy is at Rev-A
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Rod-L Electronics, Inc. —— Bill Of Materials
00997-01 MAssy Harness Plate Rear M 25

Rod~L P/N Description gty Reference
00112-05 Assy PCB A 7 Voltage Input Select Switch M25 1.0 A7
50452-01 Con Pin Contact HV F 16~1BAWG Blue Stripe Amp 4.0 HV Recp
50670~-04 Con Terminal Ring 18-22AWG(red) # 8 lug or stud 10.0 TS, Relay, Grounds
50670~05 Con Terminal Ring 18-22AWG{red) # & lug or stud 2.0 Relay
50670-08 Con Terminal Ring 18-22AWG{red) #10 lug or stud 1.0 Banana Jack
50460~12 Con Mascon HousingRecp 1lro ¥ .100"22gauge 12p Pand 1.0 RP
50461-12 Con Cover End .100" Mascon Housing 12p P Panduit 1.0 RP
50581-01 Tie-Mount Cable Tie .75x.7%5 w/ Adhesive 2.0 Tie Wrap Mounts
5039%~01 TieWrap CableBundle dia .75 8ST1M-M 15.0 Tie Wraps
50820-05 Tube Shrink 0.25 (1/4) dia 2.0 Wiring
50709-00 Wire 22AWG insul STC UL1061 PVC color undesignate 15.0 Wiring
50773-02 Wire 22AWG 20kV insul STC UL3239 red 3.0 Wiring
REV~A NIN Rev~A 7This Assy is at Rev—-A 0.0
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Rod~L Electronics, Inc. —-- Bill Of Materials
00998~01 Asgy Harness Plate Chassis M 25

»d~L P/N Description qty Reference
3150~07 Res Ohm 100 1/2w% 5% CC 1.0 R2 (781
3316-19 Res Ohm 400 W 1% WW 1.0 R1 (Ts1)
3670~01 Con Terminal Ring 10-12AWG({yel) # 6 lug or stud 4.0 Relays
J670-05 Con Terminal Ring 18-22AWG({red) # 6 lug or stud 7.0 Relays
3670-07 Con Terminal Ring 10-12AWG{yl) # 8 lug orStud thin 3.0 T8,Grnds
3670~04 Con Terminal Ring 18-22AWG(red) # 8 lug or stud 7.0 TS,Grnds
3670~06 Con Terminal Ring 10-12AWG({yl) #10 lug ors$tud thin 1.0 Fp
3230~01 Jumper Barrier Strip Over Slide-inSlot 140J-1 6.0 Relays
3230-03 Jumper Barrier Strip Arcund Flat w/Screwhole 12.0 Relays
J460-08 Con Mascon HousingRecp lroc F .100"22gauge 8p Pand 2.0 Conn
J461-08 Con Cover End .100" Mascon Housing 8p P Panduit 2.0 Conn
0581-01 Tie-Mount Cable Tie .75x.75 w/ Adhesive 1.0 Tie Wrap Mounts
3399-01 TieWrap CableBundle dia .75 SSTIM-M 15.0 Tie Wraps
3697~09 Wire 12AWG insul BTC TypeTHHN E-123443-X600V white 3.0 Wiring
0709-00 Wire 22AWG insul STC UL1061 PVC color undesignate 15.0 Wiring
3773-02 Wire 22AWG 20kV insul STC UL3239 red 3.0 Wiring
0698~00 Wire 18AWG insul STC ULAWM E-11755 color undesgnt 3.0 Wiring
EV-3 NIN Rev-2 This Assy is at Rev-i 0.0
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Rod-L Electronics, Inc. -- Bill Of Materials
00112-05 Assy PCB A 7 Voltage Input Select Switch  M23

Rod~-L P/N Description gty Reference
00111-05 PCB Fab A 7 AC Voltage Input Select Switch (RevD) 1.0 A7 PCB Fab
50286~01 Varistor 10 Joules GE VAl30LALOA 2.0 V1,2
REV-D NIN Rev-D This Assy is at Rev-D 0.0
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Rod~1. Electronics, Inc. -- Bill Of Materials
00801~-02 Opt 0OlC Remote Control Digital GT

»d~-L P/N Description gty Reference
1170~13 Assy Kit ship Option 01 Remote Accessories 1.0 ship Xit
J949-01 Assy PCB A26 Mother GT Ground Tester 1.0-226 PCB Assy OUT
3949-02 Assy PCB A26 Mother GT Ground Tester w/ Remote 1.0 A26 PCB Assy IN
1208~1% BAssy PCB A 8 Opt 19,PasSig,no AuRes GT Rev D 1.0 A8 PCB Assy RevB,C ok
1010~03 Assy Cable&Cons: FRC DB25S pemnut,Mascn 26p2ro 12" 1.0 Cable Assy PCB to RP
3185-01 BAsm Kit Con HW JackSocket Screw hex4-40 5/16L& HW 1.0 BW
TV-A NIN Rev-A This Assy is at Rev-A 0.0
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Rod~lL Electronics, Inc. —- Bill Of Materials
01170-13 BAssy Kit ship Option 01 Remote Accessories

Rod~L P/N Description gty

Reference
50301~01 Asm Kit Con-Cover Cutout DB25 bklack plastic 1.0~Remote cover
50305~03 Cover Hole Plug .25" dia blk plastic HE Smith308% 1.0~Remote switch covr ACs
50403-01 Con D Sub Min M 25p pnl mtg Solder DB2LP 1.0 25P Con
50263~01 2Asm Xit Con HW & Shell for DB25 DB51226-1A 1.0 shell & HW
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Rod-L Electronics, Inc. ~- Bill Of Materials
01010-03 Assy Cable&Cons: FRC DB25S pemnut,Mascn 26p2ro 12"

od-L P/N Description gty Reference

0418-01 Con Mascon 2ro F 26p FRC Term 3M 3399-6026(6326) 1.0

0430-02 Con D Sub Min F 25p FRC Term Threaded pnl mtg 1.0 DB25s con
0185-04 Asm Kit Con HW JackSocket Screw hex4-40 3/8L & HW 2.0 HW DB25S con
0253-26 Cable Ribbon 26 condctr 28 AWG 1.0 Ribbon Cable
EV-A NIN Rev-A This Assy is at Rev-aA 0.0
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Rod~I, Electronics, Inc. —— Bill Of Materials
01049~01 Assy Cable&Cons& Local/Remote Switch (12pin)

Rod=-L P/N Description gty Reference
50564~01 Switch Toggle 4PDT Wire Lugs Alco MTE 406N 1.0 Switch
REV=-A NIN Rev-A This Assy is at Rev-A 0.0
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Rod~L Electronics, Inc. =- Bill Of Materials
01208-15 Assy PCB A 8 Opt 19,PasSig,no AuRes GT Rev D

od-L P/N Description aty Reference
1210-04 NIN Schem PCB A 8 Opt 0l or 19, PasSig RevD GT,AC 0.0 Reference
1209~-04 PCB Fab A B8 Opt Ol orl9,PasSig,noAutRes RevD GT,AV 1.0 A8 PCB Fab
0264-06 IC-Socket 6p Lo Profile .3 DIP 8.0 X1,2,6~-8,11,12,13
0264~14 IC-Socket 14p Lo Profile .3 DIP 4.0 X3,5,9,10
0264-16 IC-Socket 16p Lo Profile .3 DIP 1.0 x4

0079~-01 IC Optical Coupler H1llBl 8.0 v1,2,6-8,11,12,13
014%-03 IC AND 2~in Lo pwr Schotky gquad 74LS08 1.0 U3

0155~03 1IC ¥¥ Lo Pwr Schothky gquad 74LS175 1.0 U4

00%85-01 IC Inverter/Driver OC hex 7416N 1.0 US

0128-01 IC Op Amp Lo Power gquad LM324 1.0 U9

0103-01 IC Op Amp dual UA747 1.0 0i0

0702~07 Pot X 10 20 turnsg offset pins rectangle 1.0 R23

0702-09 Pot K 25 20 turns offset pins rectangle 2.0 R24,25
0702-10 Pot K 50 20 turns offset pins rectangle 2.0 rR21,22
0125~21 TRes Ohm 330 1/4W 5% CC 4.0 R14,16-18
0125~-31 Res K 1 1/4W 5% CC 2.0 R13,26
0125-35 Res K 2 1/4W 5% CC 4.0 R11,12,1%,27
0125-36 Res K 2.2 1/4W 5% CC 1.0 R20

'0125-41 Res K 5.1 1/4W 5% CC 1.0 R15

0125~44 Res K 10 1/4wWw B% CC 7.0 R1-7

0125-59 Res K 100 1/4W 5% CC 4.0 R8~10,28
0267-01 Trnstor 2N2222 NPN SS Gen Purp Amp 30VbrCEC TO-18 1.0 Q1

0208~14 Cap .01 uF 100V  20% cerm disc lo V 6.0 C5~9,11
0324~05 cCap 10 uf 25VDC 10% elect axial 4.0 Ci-3,10
0321~09  Cap 47 u¥ 25V elect radial 1.0 ¢4

i0614~26 Con HeaderStrip 2ro .100"C/C .025"sg 26p M PCBmnt 1.071

EV=-h NIN Rev~A This Assy is at Rev-A 0.0
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Rod~I, Electronics, Inc. -- Bili Of Materials
00975~07 HAssy PCB A 8 Opt 01 RevD IBMLEX

Rod~L P/N Description gty Reference
00980~-07 NIN Schem PCB A 8 Opt 01 RevF AV/EV IBM OPT 0.0 Reference
00324~03 PCB Fab A 8 Opt 01, AutcRes RevD IBMLEX 1.0 AB PCB Fab
50264-06 IC-Socket 6p Lo Profile .3 DIP 6.0 X2,3,6~9
50089~01 IC Optical Coupler MCT2E (Motorola only) 6.0 U2,3,6=-%2
50125-13 Res Ohm 220 1/4W 5% CC 6.0 R1-6
50125-31 Res K 1 1/4Ww 5% CC 1.0 R7
50125-36 Res K 2.2 1/4Ww 5% CC 4.0 R8~11
50324-05 Cap 10 uf 25VDC 10% elect axial 2.0 ¢1,2
50272-01 Trnstor 2N3904 NPN S5 Gen Purp RF 40VbrCEC TO-92 1.0 Q1
50817-02 Jumper Wire #22 AWG .2" long 2.0 Jumpers
50571~01 Relay S5VDC DPDT la 8pin 14958DC 1.0 X1
REV-D NIN Rev~D This Assy is at Rev-D 0.0
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Rod~-L Electronics,

Inc.

~= Bill Of Materials
00806-04 Opt 0B6C Cover Lock~Out Rear Panel GT

od-L P/N Descriptjion qty Reference
1143-01 Cover Protective Rear Panel Clear GT/AV w/ Opt 01 1.0 Cover
0669~03 Standoff 6-32 x1.50 x.25 OD FF rnd alum 4.0 HW
0531-03 Screw PanSem Phl 6-32 x .375 8.0 HW
EV-2 NIN Rev-~A This Assy is at Rev-A 0.0
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Rod-i Electronics, Inc. -- Bill Of Materials
00807-02 Opt 07B extra HV Con and Opt 14 w/ GT Start

Rod-L P/N Description gty Reference
50509-01 Con Recp 4p Cylind HV Housing PnlMtg blk plst Amp 1.0 HV con
50451-01 Con Nut 1" for HV Con blk plastic 1.0 HV con
50452-01 Con Pin Contact HV F 16-18AWG Blue Stripe Amp 4.0 HV con
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Rod-1L Electronics, Inc. ——- Bill Of Materials

00810-01 Opt 10 Audible Testing Tone Beep Gnd Tester
od~-L P/N Description gty Reference
0972-01 Asgy PCB A2Z Control Logic GT 1.0-A22 PCB Assy OUT
0872-02 Assy PCB A22 Control Logic GT w/Optl0 Aud TestTone 1.0 A22 PCB Assy 1IN
0031-01 Diode 1IN4001 Rec 50V 1A 1.0 On Mother PCB
EV-3 NIN Rev~A This Assy is at Rev-A 0.¢
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Rod-L Electronics, Inc. -—- Bill Of Materials
00972-02 Assy PCB A22 Control Logic GT w/Optl0 Aud TestTone

Rod-L P/N Description aty Reference

00984-01 NIN Schem PCB A22 Control Logic 0.0 Reference

00973-01 PCB Fab A22 Control Logic 1.0 A22 PCB Fab

$0128~01 IC Op Amp Lo Power guad LM324 2.0 U4,%

50077-01 IC Switch Bilateral CMOS quad CD4066B 1.0 U3

50092~01 IC Timer dual NE556 1.0 Ul2

50093-01 IC Timer gquad NE558 1.0 Uil

50135-01 IC NAND 2-In gquad 7400 2.0 U5,6

50142-01 IC NAND 4-In dual 7420 1.0 Uio

50167~01 IC Driver Peripheral dual 754582 2.0 v7,8

5007901 IC Optical Coupler H11Bl 2.0 Ul,2

50264~06 IC-Socket 6p Lo Profile .3 DIP 2.0 ¥1,2

50264-08 IC~Socket 8p Lo Profile .3 DIP 2.0 X7,8

50264~14 IC-Socket 14p Lo Profile .3 DIP 7.0 X3-6,9,10,12

50264~16 IC~Socket 16p Lo Profile .3 DIP 1.0 X11

50337-01 ResPak SIP K 2.2 8p 4r 1% 1.0 RP1

50338-02 ResPak SIP K 3 8p 4r 1% 1.0 RP8

50335-02 ResPak SIP K 4.7 8p 4r 1% 2.0 RPZ,6

50335-01 ResPak S5IP K 10 8p 4r 1% 3.0 RP4,9,10

50338-03 ResPak SIP K 20 8p 4r 1% 1.0 RP5

50338-01 ResPak SIP K 22 8p 4r 1% 1.0 RP7

50339-01 ResgPak SIP K 47 8p 4r 1% 1.0 RP3

50702-07 Pot K 10 20 turns offset pins rectangle 2.0 R21,25

50708-01 Pot K 500 20 turns offset pins rectangle 1.0 R24

80702~12 Pot Meg 1 20 turns offset pins rectangle 1.0 R22

50125-08 Res Ohm 100 1/4W 5% CC 1.0 R1O

50125~15 Res Ohm 470 i/4W 5% CC 1.0 R1

50125-31 Res K 1 1/4W 5% CC 2.0 R4,14

50125-32 Res K 1.2 1/4W 5% CC 1.0 R3

50125-40 Res K 4.7 1/4W 5% CC 5.0 R8,9,28,31,32

50125-43 Res K 6.8 1/4W 5% CC 4.0 R5,6,15,33

50125-44 Res K 10 1/4Ww 5% CC 1.0 R26

50125-79 Res K 20 1/4W 5% CC 2.0 R11,34

50125-~52 Res R 36 1/4W 5% ccC 1.0 R2

50125-53 Res X 47 1/4W 5% CC 2.0 R18,19

50125-59 Res K 100 1/4W 5% CC 2.0 R7,13

50125-68 Res K 300 1/4W 5% CC 1.0 r12

50126-01 Res Meg 1 1/4W 5% CC 1.0 r20

50126~10 Res Meg 10 1/4W 5% CC 1.0 R30

50126~09 Res Meg 15 1/4W 5% CC 3.0 R16,17,27

50034-01 Diode 1N4005 Rec 600V 1A 1.0 CRB

50036=-01 Diode 1N914B Signal 100V 12.0 CR1-4,6,7,10~12,14-16

50040-01 Diode 1IN4742 Zen 12V 1A 1.0 CR13

50044-01 Diode IN750 Zen 4.7V 2.0 CR8,9

§0267~-01 Trnstor 2N2222 NPN 88 Gen Purp Amp 30VbrCEO TO-18 5.0 Q1-5,8

50209-14 Cap .01 wf 100V  20% cerm disc lo V 17.0 ¢5,7-12,14,16,17,19,

5020%9-14 Cap L01 uF 100V 20% cerm disc lo V 0.0 20,23,25,28,30,31

50064~01 cCap .1 uf 35VDC 10% tant resin dip 1.0 c21

50066~07 cap .47 uF 50v  20% mono dip .25 leads 2.0 c22,24

50060-16 Cap -&7 uF 50V 10% tant axial 1.0 C13

50060~01 Cap 1 uF 35v 10% tant axial 1.0 cis

50064-02 cCap 10 uf 20vDC 10% tant resin dip 1.0 ¢27

50324-05 Cap 0 ufF 25vDC 10% elect axial 4.0 €1-3,6

50064-19 Cap 100 ufF 6VDC 10% tant resin dip 1.0 €15

50151-01 Pin-Micro Test .070dia .3/.062 ID x.145 gold 8.0 TP1-8

77710-01 NIN Dwg Loc not used See Ref 0.0 R23,29,Q6,7,C4,26,29

REV~G NIN Rev-~G This Assy is at Rev-G 0.0 40A METERS R26 WS7.5K
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Rod~L HElectronics, Inc. —— Bill Of Materials
00814-02 Opt 14 Pin Assignment Spcl with Opt 07 con for GT

od-L P/N Desecription gty Reference

1058~02 NIN Diag Wire Unit M 25 Amp GT 2HV Out & BP 0.0 Reference
067301 Assy Plate Rear M 25 1.0-RP Assy OUT
0673~02 Assy Plate Rear M 25 w/ xtr HV con 1.0 RP Assy IN

-

.
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Rod-L Electronies, Inc. -- Bill Of Materials
00815-01 Opt 15 Kit 19" Rack Mount 5.2"tall A,B,G,P,R,I,J

Rod~L P/N Description aty Reference

. . - o - o o e kS W M G A M K e A S e D A A S P 7 W R T R O S SR A e S A s

00511~05 Bracket Rack Mtg Right 1.32x5.2 Tall MintGrey

1.0
00512-05 S8Bracket Rack Mtg Left 1.32x85.2 Tall MintGrey 1.0 Left Bracket
50532-04 Screw PanSem Phl 8-32 x .500 4.0

P e R iy
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Rod~L Electronics,
00824-02 Opt 2424 Blank Front Panel Receptacle Only

Inc.

~w Bill Of Materials

od~-L P/N Description gty Reference
0671-01 Assy Con Recp Hi Voltage Block 3P FP All Units l1.0-Recp OUT
1138-02 Plate Cover FP HV Recp 4dscrews.7L 2.8x3.8"™ MintGry 1.0 Recp replacement
0544-02 Nut Kep 6-32 x .312 (5/16) ©.D. 4.0 HW
0531-04 Screw PanSem Phl 6-32 x .500 4.0 HW
EV-2A NIN Rev-~A This BAssy is at Rev-A 0.0
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Rod-1L Electronics, Inc. «- Bill Of Materials
00824-03 Opt 24B Blank Front Panel Start Switch Only

Rod~L P/N Description gty Reference
00977-01 Assy Switch START Rev A ALL Instruments 1.0-8tart Switch oOUT
50298-01 Cover Hole Plug 1" Hole metal 12 prong HH S 612 1.0 start sSwitch replace
REV~A NIN Rev-A Thig Assy is at Rev-A 0.0
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Rod-L Electronics, Inc. =- Bill Of Materials
00703~-01 M4l M 30 30 Amp 0.15 Ohm Ground Tester

wwd=-L P/N Description gty Reference
0878~01 Assy Unit M 30 Tested Ground Tester 1.0 Unit
11163~01 BAssy Kit Covers @ ButtonUp 5"E units <ND> 1.0 ButtonUp
11170-02 Assy Kit Ship M 25 Box w/ Accessories 1.0 shipping
EV-A NIN Rev-A This Assy is at Rev-A 0.0
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Rod-L Electronics, Inc. =— Bill Of Materials
00703-02 Mdl M 25L (30) Amp 0.3 Ohm GT for use with M450LT

Rod-1, P/N bescription gty Reference

00701-01 Mdl M 25 25 Amp 0.15 Ohm Ground Tester 1.0 M25
01445-01 ©Opt X53 Upgrade GT to M25L interface with the M450 1.0 Opt X853
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Rod-1L Electronics, In¢. -- Bill Of Materials
00703~03 MAl M 30L (35) Amp 0.3 Ohm GT for use with M450LT

wwd-L P/N Description gty Reference

0701-01 M4l M 25 25 Amp 0.15 Ohm Ground Tester 1.0 M25
11445~-01 Opt X53 Upgrade GT to M25L interface with the M450 1.0 Opt XB3
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Rod~Il, Electronics, Ing. —— Bill Of Materials
00704-01 Mdl M 40 40 Amp 0.15 Ohm Ground Tester

Rod~L P/N Description gty Reference
00880-01 Assy Unit M 40 Tested Ground Tester 1.0 Unit
01163-01 Assy Xit Covers @ ButtonUp 5"H units <ND> 1.0 ButtonUp
01170~-02 Assy Xit Ship M 25 Box w/ Accessories 1.C shipping
REV-A NIN Rev-A This Assy is at Rev-A 0.
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Rod-1, Electronics, Inc. ~- Bill Of Materials
00705-01 Mdl IBMLEX4 M 25 (Amp) 0.15 Ohm GT w/ Opl,6,15,24B

od-L P/N Description gty Reference
0701~01 M4l M 25 25 Amp 0.15 Ohm Ground Tester 1.0 M2B
0801-02 Opt 01C Remote Control Digital GT 1.0 opt OlC
0806~04 Opt 06C Cover Lock—-Out Rear Panel GT 1.0 Opt 08C
0815~-01 Opt 15 Kit 19" Rack Mount 5.2"tall A,B,G,D,R,I,J 1.0 Opt 15a

1.0 1BAWG wire on Fuses
0824-03 Opt 24B Blank Front Panel Start Switch Only 1.0 Opt 24B

www.valuetronics.com
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Rod-L Electronics, Inc. -- Bill Of Materials
00705-02 Mdl M 25LEXMARK GT w/ Opt 01C,StartSwitch disabled

Rod~L P/N Description aty Reference

00701-01 Mdl M 25 25 Amp 0.15 Ohm Ground Tester 1.0 M25

00801-02 Opt 01C Remote Control Digital GT 1.0 opt Ql1C

50527-01 Con Post Binding/StdBanaJack blk .94"base.875"L#10 1.0 std Chs Grnd Ban jack
1.0 Start switch disabled

00436~02 Assy Cable Hi Cur Gnd GiantBanaPlug/BatteryClip 4’ 1.0-Ground Cable out

D0436~03 Asgsy Cable Hi Cur Gnd GiantBanaPlug/BatteryClip 67 1.0 Ground Cable in
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Rod~L Electronics, Inc. -— Bill Of Materials
00706-01 Mdl M 35 35 Amp 0.15 Ohm Ground Tester

od-L P/N Desgcription gty Reference
0880~02 Assy Unit M 35 Tested Ground Tester 1.0 Unit
1183~01 Assy Kit Covers @ ButtonUp 5"H units <ND> 1.0 ButtonUp
1170-02 Assy Kit Ship M 25 Box w/ Accessories 1.0 shipping
EV-2 NIN Rev-p This Assy is at Rev-A 0.0
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