TM 94910-736-14&P

DEPARTMENT
OF THE ARMY TECHNICAL MANUAL

OPERATOR, ORGANIZATIONAL, DIRECT SUPPORT

AND GENERAL SUPPORT MAINTENANCE

MANUAL INCLUDING REPAIR PARTS LIST

FOR

IGNITION COIL - CAPACITOR TESTER

MODEL NUMBER 403

(4910-00-300-1305)

FEBRUARY 1984
HEADQUARTERS,

DEPARTMENT OF THE ARMY






WARNI NG PAGE

H GH VOLTAGE is used in the operation of this equipment. DEATH ON CONTACT may
result if personnel fail to observe the safety equipment.

Be careful not to contact high voltage connections when operating or servicing
this equipnent.

H gh vol tages capable of causing death are used in this equipment. Use extrene
caution when operating or servicing the test set with the PUSH TO TEST switch
depressed (pages 2-6, 2-11, 2-13, 3-18, and 3-22) or when troubl eshooting the
condenser |eakage test circuit (page 3-7).

When using conpressed air, do not exceed 10 psi. Conpressed air in excess of
10 psi can cause injury. Do not direct conmpressed air against skin (page 3-1).

Wien PUSH TO TEST switch is depressed, H GH VOLTAGE is present across TEST LEADS
and condenser under test. DO NOT touch | eads or condenser under test when PUSH
TO TEST switch is depressed.

When PUSH TO START switch is depressed, H GH VOLTAGE is present across all |eads
and coil under test. DO NOT touch |eads or coil under test when PUSH TO TEST
switch is depressed.

H gh voltage is present in this test. DO NOT TOUCH ANY EXPCSED COMPONENTS.
Exerci se extrenme caution when neasuring voltage. Set instrument to off during
i nspection. For steps 3 through 7, use VIVM on 500 V scale.

DO NOT touch TEST LEADS or any equipnent or |eads when the PUSH TO TEST swtch
is depressed. H GH VOLTACGE is present in this procedure.

When PUSH TO TEST switch is depressed DO NOT touch leads or coil. H G VOTAGE
is present in this procedure.
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DEPARTVENT OF THE ARW
No. 94910-736- 14&P Washington, D. C, 13 February 1984

REPORTI NG ERRORS AND RECOMMENDI NG | MPROVEMENTS

You can help inprove this manual. [f you find any mistakes or if you
know of a way to inprove the procedures, please |et us know.  Miil
your letter, DA Form 2028 (Recommended Changes to Publications and

Bl ank Forns), or DA Form 2028-2, |ocated in the back of this nanual
direct to:  Commander, US Arny Armament, Minitions and Chenical
Command, ATTN:  DRSMC-MAS, Rock Island, IL 61299. A reply will be
furnished directly to you.

Qperator, Oganizational, Direct Support and General Support Maintenance
Manual |ncluding Repair Parts List for:

Ignition Coil-Capacitor Tester
Mbdel No. 403
NSN 4910- 00- 300- 1305

NOTE

This manual is published for the purpose of identifying an authorized

commercial manual for the use of the personnel to whom this equipment
is issued.

Manuf actured by: Bruno-N. Y. Industries Corporation
40th Smith Street
Far mi ngdal e, Ny 11735

Procured under Contract No. DAM 09-80- C- 4968






TM 9-4910- 736- 14&P

I NSTRUCTI ONS FOR REQUI SI TI ONI NG PARTS

NOT | DENTI FI ED BY NSN

When requisitioning parts not identified by National Stock Number, it is
mandatory that the following information be furnished the supply officer.

1- Manufacturer’s Federal Supply Code Number - 95325
2 - Manufacturer’s Part Nunber exactly as listed herein.

3 - Norenclature exactly as listed herein, including dinmensions,
if necessary.

4 - Manufacturer’s Mdel Number - 403
5- Mnufacturer's Serial Nunber (End Item.

6 - Any other information such as Type, Frame Nunber, and
El ectrical Characteristics, if applicable.

7- |f DD Form 1348 is used, fill in all blocks except 4, 5, 6,
and Remarks field in accordance with AR 725-50.

Compl ete Form as Fol | ows:
(a) In blocks 4, 5, 6, list manufacturer’s Federal

Supply Code Number - 95325 followed by a colon and
manuf acturer’s Part Nunmber for the repair part.

(b) Complete Remarks field as foll ows:

Noun: (nonmencl ature or repair part)
For: NSN: 4910- 00- 300- 1305
Manuf act ur er: Bruno-NY Industries Corporation
40th Smith Street, Farm ngdale, NY 11735
Model : 403
Serial: (of end item

Any other pertinent information such as Frame Nunber,
Type, Dinensions, etc.
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SAFETY SUMVARY

The following are general safety precautions that are not related to any
specific procedures and therefore do not appear elsewhere in this publication.
These are recommended precautions that personnel must understand and apply during
many phases of operation and maintenance.

KEEP AWAY FROM LIVE C RCU TS

Operating personnel nust at all times observe all safety regul ations. Do
not replace conponents or neke adjustnents inside the equipment with the high
vol tage supply turned on. Under certain conditions, dangerous potentials may exist
when the power control is in the off position, due to charges retained by
capacitors. To avoid casualties, always remove power and discharge and ground a
circuit before touching it.

DO NOT SERVI CE OR ADJUST ALONE

Under no circunstances should any person reach into or enter the
enclosure for the purpose of servicing or adjusting the equi pnment except in the
presence of soneone who is capable of rendering aid.

RESUSCI TATI ON

Personnel working with or near high voltages should be famliar with
modern nethods of resuscitation. Such information may be obtained from the Bureau
of Medicine and Surgery.

The follow ng warnings appear in the text in this volume, and are
repeated here for enphasis.

WARNI NG

H gh vol tages capable of causing death
are used in this equipment. Use
extrene caution when operating or
servicing the test set with the PUSH
TO TEST SwWi t ch depressed (pages 2-6,
2-11, 2-13, 3-18, and 3-22) or when
troubl eshooting the condenser |eakage
test circuit (page 3-7).

WARNI NG

When using compressed air, do not exceed
10 psi.  Conpressed air in excess of 10
psi can cause injury. Do not direct
conpressed air against skin.

(Page 3-1.)

iii/(iv blank)
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Section I. | NTRODUCTI ON AND GENERAL | NFORVATI ON

1-1.  INTRODUCTION . This manual provides operation and maintenance instructions
along with a parts list for the Ignition Coil-Capacitor Tester |[(figure [-1),
Model Nunber 403.

1-2. SCOPE OF MANUAL. Sediion T _of]this manual includes a description of the
Ignition Coil-Capacitor Tester (also referred to as the test set), its leading
particulars, and tables of equipnment furnished and test equipment required for
maintenance e. SEction IT covers operation instructions and [Section TTT Jcovers
mai ntenance.  The diagrans section (1V) includes a schematic diagram of the test
set and a replacenent parts list of the test set.

1-3.  PURPCSE . The purpose of the test set is to test the coil and condenser
in the ignition systens of autonotive vehicles.

1-4. DESCRIPTION. The test set is a self-contained unit. It includes, in a
carrying case (with a handle), conpartments for the main chassis (front panel
and printed circuit board assembly), test and battery leads and the coil pick-up
lead. Access to these conpartnents may be gained by opening the cover, |atched
on one side and hinged on the other. The front panel contains the switches and
indicators required to operate the test set.

1-5. LI ST OF | TEMS FURN SHED. Refer to tab[leE_I-T for] a list of itens furnished.

Table 1-1. List of Itenms Furnished

Nane Descri pti on/ model no.

Ignition Coil-Capacitor Tester Model 403

Battery Leads AWG No. 16 with insulated clips
(9 feet long)

Test Leads AWG No. 18 with insulated clips
(9 feet long)

Coi|l Pick-Up Lead 9 feet long

Coi | Vo|tage Test Adapters 403BA031, 403BA032, 403BA033, and
403BA034

Techni cal Mnual

1-1
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t1-hG. t LEADI NG PARTICULARS. Tabl ¢ I-Z 1s a]list of leading particulars for
e test set.

Table 1-2. Leading Particulars

Nomenclature. .eeeeeeeesssenocscssaneans Ignition Coil-Capacitor Tester.
Model No. 403

Dimensions:

Lengtheeeeeeeesesenroeeenanns ¢...-11-1/16 inches
WiAtheeooecsononnenoonnansensnssns 14-1/8 inches
HEi@Ntee oo s e e rrenniineneenonenens 6-3/4 inches
Welght.eeooii oo iinnneenes Approximately 11 pounds
SUPPLY VOLtage . v rerrnnreerusnensunns 12 to 16 V dc
Condenser Leakage Test:
VOLEBEE e v v vereeeoennnnnnesennnnns 500 V de * 10%
Allowable Limit.ee.eiveieeeenensn 2 Mohms minimum (within green
LEAKAGE bar)
Condenser Series Resistance Test
Allowable Limit...cvoiieiniineneneens 0.3 ohm meximum (within green SERIES
RES bar)
Condenser Capacitance Test: .
RBNEE ¢t eevveronononsnancersonanes 0.05 to 0.55 uf
ACCUTBCY e s v voveenocnesnnsnneonsas +3% of full-scale deflection
Ohmmeter
RANEES . et e trernorersoaaraoanssanoes 0-15 ohms, 0-100 Kohms
Center of Scale...ccieveinnnsennnns 5 ohms and 5 Kohns
ACCUTACY + v v v v vvnnennerreonnnnnsnns +3% of arc length over 2/3 of scale
High Voltage Range.....ecevseeecennrcnns 0 to 30 kv
Coil Flashover Indicator................ Red LED
Environmental Requirements:
Operating Temperature Range....... +30°F (-1°C) to +115°F (+46°C)
Storage Temperature Range.........= 65°F (-54°C) to +155°F (+68°C)
HUMIAIEY e e v evenronsoneenennennnens Up to 97%
VADTtiONe s o e erveneonnnseneannssoneennas Less than 0.06 iich maximum excursion,

from 5 to 55 cycles

SNOCK. v estevioeeonnesoneanrossssoansnns Vertical drop in its three major axis
of 8 inches maxinum
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1-7. TEST EQUI PMENT. [Table I-37]lists special and standard test equipment to
be used for maintenance of the test set.
Table 1-3. Test Equipnent
Nane Speci al / st andard

Power Supply 0-60 V dc, Standard
0- 10 anperes
Digital Miltineter Standard
with 115 v ac, 60 Hz
adapt er
TIC VTW Standard
Mul timeter Standard
(0 to 0.5 anp)
Audi 0 Generator Standard
Oscil l oscope and Probe St andard
AC VTWM Standard
Leakage Test Circuits Speci al
Adj ust nent - Test  Fixture
Test Capacitors: St andard

0.1 uf, 0.25% 100 W PFC Inc., PJ Type

0.2 uf, +0.25% 100 W PFC Inc. , PJ Type

0.3 uf, +0.25% 100 W PFC Inc. , PJ Type

0.4 uf, 0.25% 100 W PFC Inc. , PJ Type

0.5 uf, #0.25% 100 W PFC Inc. , PJ Type
Test Resistors: Standard

0.3 ohm #1% 1/2 w

0.33 ohm 1% 1/2 w

1.0 ohm 1% 1/2 w

5.0 OhITIS, +.25% 1/2 w

5.0 Kohms, 10.25% I/2 w

1-4






™ 9-4910-736- 14&P

Section Il.  OPERATION | NSTRUCTI ONS

2-1.  INTRODUCTION. This section contains procedures for operating the test
set. It includes descriptions of controls and indicators, preoperation check-
out, condenser testing, coil resistance testing, and coil voltage testing.

2-2. CONTROLS, | NDICATORS AND ACCESSORIES. [Table Z2-1 js a description of the
test set controls, indicators and accessories. These itens are illustrated in

Table 2-1. Controls, Indicators and Accessories

Lgqure £-

i ndex no.

Control, indicator
accessory

or

Function

1

[ NSTRUCTI ON PLATE

Techni cal Manual

Meter M

ZERO ADJ OHM AND SERI ES
RES potentioneter R103

COL PICK-UP |ead

PUSH TO TEST switch $4

Provides a sunmary of test set
operation, listing tests,
switch positions, and expected
results.

Provides instructions for use
and mai ntenance of test
set.

Miul ticolored scales as follows:
Oto 152 (bl ue)

Oto = 0 (blue)

Oto 30 KV (black)

0.05 to 0.55 uF (red)

LEAKAGE bar (green)

SERI ES RES bar (green)

The above are used to indicate
various coil resistances and
vol tage and condenser capaci-
tance, |eakage and series

resi st ance.

Adjusts neter to zero for
condenser series resistance
and for coil resistance tests.

9-foot long lead for testing
coi | voltage.

Safety switch, used during
performance of coil voltage and
condenser |eakage tests, to
avoid exposure of personnel to
hi gh voltage. When personnel
are not in physical contact
with equipment under test, then
switch may be used to perform
test.

2-1
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Table 2-1. Controls, Indicators and Accessories-Continued

Control, indicator or
i ndex no. accessory Function
7 PUSH TO RESET circuit breaker | Circuit breaker actuated by
CB1 overvol tage, or by inpact to
test set if it is dropped.
8 OHWETER RANGE switch S3 Sel ects 0-15 ohm or 0-100 Kohm
range.
9 COL FLASHOVER When illum nated, indicates
i ndi cator CR23 arcing in coil under test.
10 CONDENSER switch S2 Sel ects condenser test: LEAK,

SERIES RES, or CAPACI TANCE.

11 PILOT indicator CR24 When illum nated, indicates
pover is on. (FUNCTION switch

S1 set to any position other

than OFF.)

12 FUNCTION switch S1 Selects test set function:

OFF : Turns test set off.

COND:  Turns on test set and
conditions it for
condenser tests.

OHVM  Turns on test set and
conditions it for various
coil resistance tests.

COL: Turns on test set and
conditions it for coil
vol tage test.

13 BAT LEADS 9-foot long leads for connect-
ing battery to test set.
14 CO L CURRENT potentioneter Controls current in prinmary
R104 of coil during coil test.
15 TEST LEADS 9-foot long test leads for
connecting to condenser or coil
under test.

2-2






.

B 5 S G G 0 9|

@ﬁ

O

Figure 2-1.

Controls, Indicators and Accessories

™ 9-4910-736-14&P

2-3






T™ 9-4910- 736- 14&P

2-3. PRECPERATIONAL CHECK.  Prior to using the test set, if a power supply
(0-60 V dc) is available, performthe follow ng preoperational checks on the
test set protection circuits.

NOTE

If a power supply is not available, just perform a
power-on check as follows: connect the BAT LEADS

to the 12-volt battery (red + lead to + term nal

and black - lead to - terminal); set FUNCTION switch
to COND and verify that PILOT [ight conmes on.

a. Connect the BAT LEADS to the power supply (red +12 V lead to + termnal
and black -12 V to - termnal). Set the power supply for 17.0 V dc.

b. Set the FUNCTION switch to COND. Check to see that the PILOT Iié]ht is
off and the PUSH TO RESET window is red (circuit breaker tripped.

C. Set the power supply for 32 V dc. Check that PILOT light is still off
and PUSH TO RESET window is still red.

d. Reverse the BAT LEADS (red + lead to - terminal and black - lead to
+ termnal). Press the PUSH TO RESET switch and check that PILOT light is
of f.

e. Set the power supply for 12 V dc.

f.  Reconnect the BAT LEADS in correct polarity (red + lead to + termnal
and black - lead to - termnal).

g. Press the PUSH TO RESET switch. Check that window is no longer red and
that the PILOT light is on.

2-4. CONDENSER TESTING  Condenser testing procedures include initial
procedures, |eakage test, series resistance test, and capacitance test.
[Figure 2-2 illustrates the various test connections described bel ow
a. Initial Procedures. Proceed as follows:
(1) Turn FUNCTION switch to OFF.
(2) Wen testing a condenser mounted in a distributor, disconnect the
distributor primary lead fromthe coil and block the ignition
poi nts open.

(3) Connect the BAT LEADS to the batterty as follows: Red +12 V |ead
to + termnal and black -12 V lead fo - termnal.

b. Leakage Test. Proceed as follows:

(1) Connect TEST LEAD with red boot to pigtail of condenser and the
other TEST LEAD to the condenser case.

2-4
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C.

d.

2-5.

coi |

2-3.)

2-6

(2)
(3)

(7)

Set FUNCTION switch to COND.
Set CONDENSER switch to LEAK

WARNI NG
When PUSH TO TEST switch is depressed, H GH VOLTAGE is
present across TEST LEADS and condenser under test. DO NOT
touch |eads or condenser under test when PUSH TO TEST
switch is depressed.

Observe WARNING and depress PUSH TO TEST switch. Meter reading
should be within the green LEAKAGE bar at the left of the dial.

Rel ease the PRESS TO TEST switch.
Set FUNCTION switch to OFF.

D sconnect test |eads from condenser.

Series Resistance Test. Proceed as foll ows:

(6)
(7)

Set FUNCTION switch to COND.
Set CONDENSER switch to SERIES RES.
Connect TEST LEADS toget her.

Using ZERO ADJ OHM AND SERIES RES control, adjust neter reading
to SET LINE

Connect TEST LEAD with red boot to pigtail of condenser and the
other TEST LEAD to condenser case. Meter reading should be within
the green SERIES RES bar at the right of the dial.

Set FUNCTION switch to OFF.

D sconnect TEST LEADS from condenser.

Capacitance Test. Proceed as follows:

(1) Set FUNCTION switch to COND.

(2) Set CONDENSER switch to CAP.

(3) Connect TEST LEAD with red boot to pigtail of condenser and the

other TEST LEAD to the condenser case. Meter reading of capacitance
on the red scale should be within rated tolerance.

COL RESISTANCE TESTING  Coil resistance testing procedures include
initial

procedures, coil primary resistance, coil primry-to-case resistance,

secondary resistance, and coil secondary-to-case resistance. (See[figure
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a. Initial Procedures. Proceed as follows:
(1) Turn FUNCTION switch to OFF.

(2) Connect BAT LEADS to battery as follows: Red +12 V lead to
+ terminal and black -12 V lead to - terminal.

(3) Set FUNCTION switch to OHM

(4) If test is being performed on a coil nounted in the vehicle,
di sconnect the primary leads from + and - coil termnals and
di sconnect secondary lead from coil tower. (If the coil is
Del co-Reny 1115282, disconnect connectors marked “-”" and
SECONDARY and remove the |ead attached with screw in the center
of the coil.)

b. Coil Primary Resistance Test. Proceed as foll ows:
(1) Set OHWETER RANGE switch to 0-15.

(2) Connect TEST LEADS together, and using the ZERO ADJ OHM AND SERI ES
RES control, adjust neter reading to zero ohns.

(3) Connect TEST LEADS to + and - coil termnals. (If the coil is
Del co-Reny 1115282, connect one TEST LEAD to the pin inside the
connector marked “-" and the other TEST LEAD to the center screw on
the opposite side of the connectors.) Typical coil primry
resistance readings are as follows:

Manuf act urer part no. Coil primary resistance
Autolite - Prestolite 115049
P& Mg. V2 X
Del co-Reny 1915992 1.5 ohns
Del co-Reny 1115282 7 ohns

c. Coil Primary-To-Case Resistance. Proceed as foll ows:
(1) Set OHWMETER RANGE switch to 0-100K.

(2) Connect TEST LEADS together, and using the ZERO ADJ OHV AND SERI ES RES
control, adjust nmeter reading to zero ohns.

(3) Connect one TEST LEAD to coil case and the other LEAD to one
primary terminal. The reading should typically indicate an open

circuit.
d. Coil Secondary Resistance. Proceed as foll ows:
(1) Set OHWETER RANGE switch to 0-100K

(2) Connect TEST LEADS together, and using the ZERO ADJ OHM AND SERIES RES
control, adjust meter reading to zero ohns.
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(3) Connect one TEST LEAD to the - terminal and the other TEST LEAD

to the high tension tower. (If the coil is Delco-Remy 1115282.
connect one TEST LEAD to the case and the other to the SECONDARY
termnal.) Typical coil secondary resistance readings are as

fol | ows:
Manuf act urer/part no. Coi | secondary resistance
Autolite - Prestolite 115049 10 Kohns
P& Mg. VC2X 10 Kohns
Del co-Reny 1915992 9 Kohns
Del co-Reny 1115282 11 Kohns

e. Coil Secondary-To-Case Resistance. Proceed as follows:
(1) Set OHWETER RANGE switch to 0-100K

(2) Connect TEST LEADS together, and using the ZERO ADJ OHM AND SERIES
RES control, adjust meter reading to zero ohns.

(3) Connect one TEST LEAD to the case and the other to the high tension
tower. Typical coil secondary-to-case resistance readings are as

fol | ows:
Manuf act urer/part no. Coi| secondary-to-case resistance
Autolite - Prestolite 115049 Qpen circuit
P&D Mg. VC2X Qpen circuit
Del co-Reny 1915992 Qpen circuit
Del co- Reny 1115282 11 Kohms

2-6. COL VOLTAGE TESTING The follow ng paragraphs contain initial procedures
(paragraph a), and procedures for testing coil voltage for Prestolite - Autolite
115047, Del co-Reny 1915992, P& Mg. VC2X (paragraph b) and Del co-Reny 1115282
(paragraph c).

a.  Initial Procedures. Proceed as follows:
(1) Set FUNCTION stitch to OFF.
(2) If test is being performed on a coil nounted in the vehicle, dis-
connect the primary leads from+ and - coil termnals and disconnect

secondary lead fromcoil tower. (If the coil is Delco-Reny 1115282,

di sconnect connectors marked “-" and SECONDARY and rempve the |ead
attached with screw in the center of the coil.)

(3) Connect BAT LEADS to batteryas follows: Red +12 V lead to +
termnal and black -12 V lead to - terminal.

(4 Set COL CURRENT control to extreme counterclockw se position.
b. Coil Voltage Test (Prestolite-Autolite 115047, Del co-Reny 1915992, and
P& Mg. VC2X). See [figure Z2-4] and proceed as follows:

2-9






T™M 9-4910- 736- 14&P

.~~~ JUMPER ADAPTER

COIL PICKUP

RED BLACK

+ —
BATTERY

Figure 2-4. Setup for Testing Coil Voltage
(Prestolite-Autolite 115047, P&D Mfg. VC2X and Delco-Remy 1915992)
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(1) Connect TEST LEAD with red boot to + termnal and the other TEST

(2)

LEAD to - termnal.

Dependi ng upon the coil under test, using the proper adapter (as
i ndi cated below), connect the COL PICK-UT to the high tension tower
of the coil.

Coi|l under test Adapter no.
Prestolite - Autolite 115047 403BA032
P& Mg. VC2X 403BA032
Del co- Reny 1915992 403BA031

(3) Connect black |ead attached to COL PICK-UP to chassis of vehicle

(4)

(3)

(6)

or to another good ground.
Set FUNCTION switch to CO L.
WARNI NG

When PUSH TO TEST switch is depressed, H GH VOLTAGE is
present across all |eads and coil under test. DO NOT

touch leads or coil under test when PUSH TO TEST switch
i s depressed.

Qbserve WARNING and depress PUSH TO TEST switch. Wile hol ding
PUSH TO TEST switch depressed, adjust COL CURRENT control clockw se

until neter indicates 20 to 25 KV on the black scale. Check that
CO L FLASHOVER indicator does not illum nate.

Rel ease PUSH TO TEST swi tch.

(7) Set COL CURRENT control to extreme countercl ockw se position.

(8)
Coi |

(1)

(2)

Set FUNCTION switch to OFF.
Vol tage Test (Delco-Reny 1115282). See[fiqure 2-5 and proceed as

Connect TEST LEAD with red boot to terminal lug on the end of the
wire to + connector.

Using adapter number 403BA034, connect the other TEST LEAD to the
connector.

Usi ng adapter nunber 403BA033, connect COL PICK-UP to coil secondary.
Be sure that adapter is firmy inserted into COL PICK-UP and coil
secondary connector.

Connect the black |lead attached to the COL PICK-UP to the case of
the coil.

Set FUNCTION switch to CO L.
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TEST
LEAD
ADAPTER

, TEST LEAD

[— HIGH

TENSION
JUMPER
ADAPTER

[~ COIL PICKUP

kr____

COIL TERM. 4// \\JESTLEAD

\\\GROUND TO

COIL CASE

RED BLACK

+ —_
BATTERY

Figure 2-5. Setup for Testing Coil Voltage
(Delco-Remy 1115282)
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WARNI NG

When PUSH TO TEST switch is depressed H GH VOLTACGE is
present across all leads and coil under test. DO NOT

touch leads or coil under test when PUSH TO TEST sw tch
i s depressed.

(6) Cbserve WARNING and depress PUSH TO TEST switch. Wile hol ding PUSH

TO TEST switch depressed, adjust COL CURRENT control

until neter indicates 20 to 25 KV on the black scale.
CO L FLASHOVER indicator does not illum nate.

cl ockwi se
Check that

(7) Release PUSH TO TEST switch.

(8) Set COL CURRENT control to extrene counterclockw se position.

(9) Set FUNCTION switch to OFF.
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Section I11. MAI NTENANCE
3-1. I NTRODUCTION.  This section contains procedures for naintaining the test
set. It includes instructions for perfornming cleaning, troubleshooting, repair,

di sassenbly, reassenbly, adjustnents, and test procedures.

3-2. CLEANNING .  Periodically clean the test set using procedures given bel ow.

a. Case, Cover and Panel Assenbly. Proceed as follows:

(1) Wpe case, cover, and panel assenbly with lint-free cloth danpened
with soap and water.

(2) Rinse thoroughly with fresh, clean water.
WARNI NG

When using conpressed air, do not exceed 10 psi. Conpressed
air in excess of 10 psi can cause injury. Do not direct
conpressed air against skin.

(3) Observe WARNING and dry with filtered compressed air (10 psi
maximum) .

El ectrical Parts.

Clean with soft-bristle brush or with conpressed air
(ohserve WARNI NG .

3-3. TROUBLESHOOTING . Troubl eshooting procedures should be acconplished in

the following order. First perform a pre-troubleshooting check, then a visual
check, then a resistance (continuity) check and finally if the trouble has not
yet been located, troubleshoot by consulting the troubleshooting guide.

a. Pre-Troubl eshooting Check. Proceed as foll ows:

(1) Check that BAT LEADS are properly connected to the battery; +12 V
lead to positive termnal and -12 V lead to negative termnal.

(2) Check that the PUSH TO RESET window is clear. If it is red, depress
the PUSH TO RESET switch to reset the circuit breaker.

(3) Check that battery or power supply voltage being used is at |east
12 volts and does not exceed 16 volts.

b. Visual Check. Renobve 12 front panel screws and lift out the front
panel printed circuit board assenbly. Visually inspect for open wire,

discolored resistor, signs of burnt conponent, and any other visible
signs of nmalfunction.

c. Resistance Check. Refer to Eabl'e 3-Tl1for resistance check. D sconnect
the battery fromthe unit and perform the resistance (continuity) checks
with the switches as indicated in[fable 3-1]
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d.  Troubl eshooting Quide. Consult the troubleshooting guide (table 3-P)
and from the trouble synptom deternine the probable cause and the
action that should be taken. These are usually fault-isolating, voltage
measurenent checks given in thbles 3-3 Jthrough 3-11. Use the test set
schematic diagram (figure FO-I) as an aid in troubl eshooting.

Table 3-1. Resistance Chart
NOTE
Di sconnect battery from unit and neasure DC resistance as specified.
\ FUNCTI ON switch COND OHM Ca L
Resi st ance
bet ween CONDENSER SERI ES
points switech LEAK RES CAP
-12 V lead and pin E22 | | / / 0 ohns
-12 V lead and pin E19 0 ohms / / / /
+12 V lead and pin E 0 ohms / / 0 ohms 0 ohns
+12 V lead and test |ead
with red boot | | | | % ohns
Test lead with black boot
and pin E22 0 ohns / / 0 ohns |
NOTE
If all resistance neasurenents are nornmal, consult trouble-
shooting guide [Tablre 3-2) for further action.
[f any resistance neasurenents are abnormal, inspect the

defective line to locate the interruption.
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Table 3-2. Troubl eshooting Guide

Step

no. Synpt om Probabl e cause Action

1 Test set does not work | a. Battery |eads a. Replace or repair
in COND, OHM or CO L def ecti ve. battery |eads.
position. PILOT I|ight b.  Power supply pro- h. Refer to[fables 3-3
of f. tection defective. and 3-4.

2 No indication during Q3 or A2 defective. Refer to [fable 3-51
condenser | eakage
test. PILOT light on.

3 Test set does not work | A21 or Q4 defective. Refer to[fable 3-4,
in OHM and SERIES RES steps 2 through 5.
positions. PILOT |ight
on.

4 SERIES RES position
probl ens:

4.1 | Wth test |eads short- One of the follow ng Refer to[Table 3-8,
ed, neter cannot be I CS is defective: steps 4 through 9.
set to SERIES RES SET Al5, A18, Al13, Al4,

LINE by ZERO ADJ Al6, Al7, or A1l9.
control .

4.2 Meter swings sharply A19 defective. Refer to[fTable 3-8,
to left (below 0 KV) step 11.
mark when test |eads
are open.

4.3 Meter indication re- IC All or Al2 a. Refer to[fable 3-8,
mai ns const ant defective. One of steps 2 and 3.
whet her test |eads the follow ng b. Refer td table 3-1,
are shorted or open. transistors is steps 2 through 5.

defective: @@, QO0,
QL1 or Ql2.

5 capaci tance Test: A3 defective. Refer to
Meter indication is
i ndependent of
capacity connected
to test |eads.

6 Chmmeter Test: Wth A21 or 4 defective. Refer to[fable 3-4,

test |eads shorted,
neter cannot be set
to zero ohms wth
ZERO ADJ control. (In
both 0-15 and 0-100K
positions of the OHW
METER RANGE switch.)

steps 1 through 5.
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Table 3-2. Troubl eshooting Gui de-Continued

Step

no. Synpt om Probabl e cause Action

7 Coil Test: Meter One of the followng Refer to [fable 3-9]
indi cates zero at all devices is defective: If voltages per table
tines. A, A5, (B, A8 or A9. 3-9 are nornmal, proceed

to[Table 3-10]

8 Coil Test: COL A6, A7, B, or CR23 Test voltage as per
FLASHOVER i ght not def ecti ve. steps 4
wor Ki ng. and 5. Refer to

[fabl'e 3-10, steps 3
and 4.

9 PILOT light on. Meter shorted or a. Inspect wires |ead-
Meter does not open. ing from pins E5
respond in all nodes and E7 to neter.
of operation. b. Replace CR22.

c. Refer to

10 Grcuit breaker a. Battery voltage Use 12 V battery.

cannot be reset by
pushing PUSH TO
RESET button.

nore than 16 V.
b. A defective.
c. Circuit breaker

CB1 defective.

o

Change Al and
calibrate tester.
C. Replace circuit
breaker CB1.
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DC Vol tage Chart No.

NOTE

T™ 9-4910- 736- 14&P

Protection Circuit

All voltages are measured with a DC VIVM between point specified and pin E19.
Al'l voltages are +20% Battery voltage is assuned to be 12 V.

FUNCTI ON switch position: COND

Step Test Nor mal Action: Action:

no poi nt vol t age vol tage nor nal vol tage abnornal

1 Pin E16 12 v Proceed to step I nspect positive and negative

battery |eads connection on

battery side and pin EL6,

E19 side.

2 Pin El 12 v Proceed to step I nspect wire connecting pin E

and lug 9, Section 1, front

of FUNCTION switch.

3 Pin E4 11.3 v Proceed to step Repl ace CRIL.

4 Pin E3 11.3 v Proceed to step a. Check window of PUSH TO
RESET switch. If w ndow
is red, depress switch.

b. Inspect wire between pin E4
and lug 1 of circuit
breaker CB1.

c. Inspect wire between pin E3
and lug 2 of circuit
breaker CBI.

d. Replace circuit breaker CBIl.

5 Q In 11.3 v Proceed to step I nspect copper side of

printed circuit board for cold

sol der or open circuit between

Q - In and pin E3.

6 QL out 5V Proceed to step Repl ace Q1.

7 @ E 4.4V Proceed to step Repl ace .

8 @B C 53V Proceed to step a. Measured voltage: 12 V.
CR3 or relay Kl shorted;
Renove short.

b. Measured voltage: Less
than B-E. Relay Kl open.
Repl ace Ki.

9 A20 + In 12 v Proceed to table Repl ace relay Ki.

3-4.
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Tabl e 3-4.

NOTE

DC Voltage Chart No. 2 - Power Supply

Al'l voltages are measured between point specified and pin E22 (instrument

ground) with DC VIVM Battery voltage is assumed to be 12 V. Al voltages
are +20%
FUNCTION switch position: COND or COL
CONDENSER swi tch position: Any position
OHWETER RANGE posi tion: Any position
ZERO ADJ Control : Set to 12 o' clock
Step Test Nor mal Action: Action:
no. poi nt vol t age vol tage nor mal vol tage abnor nal
1 A20 + CQut 11.5 v | Proceed to step 2. Repl ace A20.
2 Q@ Qut gV Proceed to step 3. Repl ace Q.
3 &4 E 0.6 V Proceed to step 6. Proceed to step 4.
4 E 29 6.2 V Proceed to step 5. Inspect wires |eading from E6
and E29 to ZERO ADJ control
RL03 .
5 A 21 1.2 v Repeat step 3. a. If measured voltage is
Pin 7 0.6 V higher than in
step 3, replace A21.
b. If measured voltage is
below 0.8 volt, replace
A21.
c. If measured voltage is
much higher than in step 3,
replace Q4.
6 E 18 2.5V a. PILOT light off. a. Inspect leads from pins EI18

Repl ace CR24.

b. PILOT light on.
No action to be
t aken.

and E22 leading to CR24.
b. Replace CR24.
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DC Vol tage Chart

No. 3 -

NOTE

Condenser

T™M 9-4910- 736- 14&P

Leakage Test Circuits

Al voltages are measured between point specified and pin E22 (instrument
ground) with DC VIVM Battery voltage is assuned to be 12 V. Al voltages
are +20%
FUNCTI ON switch position: COND
CONDENSER swi tch position: LEAK
Test | eads: Shorted together
WARNI NG
Hi gh voltage is present in this test. DO NOT TOUCH ANY
EXPOSED COVPONENTS. Exercise extreme caution when
measuring voltage. Set instrunent to OFF during inspec-
tion. For steps 3 through 7, use VIVM on 500 V scale.
Step Test Nor nal Action: Action:
no. poi nt vol t age vol tage nor mal vol tage abnor mal
1 Q13 In 12 v Proceed to step 2. I nspect copper side of printed
circuit board for open circuit
or cold solder on QL3 in
['ine.
2 Q 13 Qut 7.5 v Proceed to step 3. Repl ace Q3.
3 A2 + Qut 500 v Proceed to step 4. Repl ace A2.
4 EO 450 v Proceed to step 5. R18 open. Replace RI18.
5 E 26 450 v Proceed to step 6. Inspect wire between E26 and
EQ.
6 E 25 450 v Proceed to step 7. Inspect wire frompin E26 to
lug 9 of section 1 rear of
CONDENSER swi tch S2.
7 E 25 Ov a. Inspect wires leading from
PUSH TO E24 and E25 to PUSH TO TEST
TEST switch $4.
SW tch b. Switch S4 defective.
acti - Repl ace $4.
vat ed
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Table 3-6. DC Voltage Chart No. 4 - Condenser Series Resistance Test Circuits

NOTE
All voltages are measured between point specified and pin E22 (instrument ground), with
DC VTVM. Battery voltage is assumed to be 12 V. All voltages are =20%.

FUNCTION switch position: COND

CONDENSER switch position: SERIES RES

Test Leads: Shorted unless otherwise specified

ZERO ADJ OHM AND SERIES RES: At 12 o'clock position
Step IcC Test point Pin number) Action: Action:
no. symbol 1] 2 3 L 5 6 7 8 voltage normal voltage abnormal
1 Al0 - - |6V 11.5 v| 8v - = 11.5 V | Proceed to table 3-7,| See Note 1.

step 1.
2 A1l -l -|1.5Vv}|-5.0V - 1.5Vv]| 8v - Proceed to step 3. See Note 2.
3 Al2 -] - 11.5V]| -5.0V - 1.5v]| 8v - Proceed to table 3-7,| See Note 2.
step 2.
i Al5 - -11.5 V| -5.0V - 1.5v]| 8v - Proceed to step 5. See Note 2.
5 Al18 - -]l oV | -5.0V - oV 8v - Proceed to step 6. See Note 2.
6 A13 -lov] oV |-5.0V}{-3.9V - 8v - Proceed to step 7. See Note 2.
7 Alkh -l - ov |{-50V - oV 8 v - Proceed to step 8. See Nete 2.
8 Al6 - -| ov | -5.0v - oV 8v - Proceed to step 9. See Note 2.
9 ALT - -10.3V|-5.0V - 0.6 V| 8v - Proceed to step 10. See Note 3.
10 A17 - -] bv [-5.0V - 0oV 8 v - End Proceed to
Test leads step 11.
open
11 A19 -1 -] ov {-5.0V - - +3.5 V 8 v a. V?ltage at .
Test leads pin 7 too high,
open replace CRZ20.
b. Voltage at
pin 7 too low,
replace Al9.
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Table 3-6. DC Voltage Chart No. 4 - Condenser Series Resistance Test Circuits-Continued

la.

1b.

2a.

2b.

2c.

3a.

3b.

NOTES

Abnormal voltage at pins 4 and 8 of Al0 indicates wiring problem. Trace this line to
AP0 + out through PC board wiring and switches S2 and Sl.

Abnormal voltage at pins 3 or 5 of A10: Replace AlO.

Abnormal voltage at pin 7 of all ICs through Al8, and pin 8 of Al9 indicates wiring
problem. Trace this line to Q2 out through PC board wiring and switches S1 and S2.

Abnormal voltage at pin 4 of all ICs through Al9 indicates a faulty IC AlO or Q3.
Proceed to table 3-6, step 1 and table 3-7, step 1.

Abnormal voltage at pins 3, 5, and 6 of all ICs through Al19 indicates defective IC.
Replace IC.

Voltage at pin 3 depends on ZERO ADJ control setting. TIf voltage at pin 3 is high at
all times, replace Al9Q.

If voltage at pin 6 is too low or too high, replace Al7.
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Table 3-7. DC Voltage Chart No. 5 - Condenser Series Resistance Test Circults

NOTE

A1l voltages are measured between point specified and pin E22 (instrument ground) with DC VTVM.

Battery voltage is assumed to be 12 V.,

A1l voltages are *20%.

FUNCTION switch position: COND
CONDENSER switch position: SERIES RES
Test Leads: Shorted unless otherwise indicated.

Step | Device Test point Action: Action:
no. symbol In out E B C voltage normal voltage abnormal
1 Q8 -8v | -k.5V]| - - - Refer to table 3-6. See lNote 1.

2 Q9 - - - 2.1V 8 v Proceed to step 3. Replace Q9.
3 QL0 - - 0.9 Vv - Lv Proceed to step L. Replace Q1O.
4 Qll - - - 6V 8V Proceed to step 5. Replace Qll.
5 Q12 - - L.8 v - 8 v End Replace Q12.
NOTES
la. Abnormal voltage at input, repeat step 1 of table 3-6, If voltage 1s normal, replace
CR16 or CR19.
1b. Abnormal voltage at output, replace Q8.
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Table 3-8. DC Voltage Chart No. 6 - Condenser Capacitance Test Circuits
NOTE

All dc voltages are measured between point specified and pin E22 (instrument ground) with DC VIVM.

Battery voltage is assumed to be 12 V. All voltages are iQO%.

FUNCTION switch position: COND

CONDENSER switch position: CAP

Test Leads: As specified
Step Device Test Test point: pin number
No. symbol | leads 1 2 3 L 5 6 7 8 9 10 11 12 13 14
1 A3 Shorted - - |53V} 8v|T.hbvf - - - 6.5 v|T.b V|53V | - - 8 v
£ A3 Open - - {5.3Vv | 8v |T.hv}] - - - lov [r1.bh V|53V | - - 8 v

NOTES
1. Voltage at pins U4 and 14 abnormal: trace voltage to Q2 out through Sl and S2 switches.

2. Voltage at pins 3, 5, 10, 11, or 12 abnormal: replace IC.

3. All voltages normal, refer tc table 3-2, step 8 and meter indicates zero: C9 shorted
or R25, R26 open.
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Table 3-9. Voltage Chart No. 7 - Coil Test Circuits
NOTE

A1l de voltages are measured between point specified and pin E22 (instrument ground) with DC VIVM.
Battery voltage is assumed to be 12 V. All voltages are +20%.

FUNCTION switch position: COIL

Test leads: Open
COIL CURRENT control: Set to 2
PUSH TO TEST switch: Up unless otherwise indicated

Connect pin E27 and pin 3 of AT to lug 9 of OHMMETER RANGE Switch S3-1R.
(Remove these connections after step 6.) :
Set ZERO ADJ OHM AND SERIES RES for 0.7 V at pin E27 and pin 3 of AT.

Step IC Test point: pin number
no. symbol | 1 2 3 L 5 6 7 8 9 10 11 12 |13 |14 |Remarks
1 Al - - 5.3v[8v v - jov]|-f2v}] 8V ]|5.3V|- |- |8V |See Note 1.
2 A6 - -~ 0.7T Vi-k.5 Vv{ = 0.7 VI8 V | - | Seec Note 2.
3 AT - - 0.7 VI-k.5 v} - - |8 V]~ | See Note 2.
L A8 - - 0.7 V|-h.5 v] - - 8 V| - | See Note 3.
5 A9 - - 0.7 V[-4.5 V| = 0.7 V|8 V | - | See Note 3.
6 A5 -2V 0.8 Vv] o - 2.9 VI8 v | ~ a. Voltage normal: Proceed to step 2 of
PUSH TO table 3-10.
TEST b. Voltage abnormal: Proceed to step 2 of
switch table 3-10.
de- c. FLASHOVER Light off: Proceed to step L4 of
pressed table 3-10.
T Remove the connections from lug 9 S3-1R to pin E27 and pin 3 of AT.
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Table 3-9. Voltage Chart No. T - Coil Test Circuits-Continued

la.
1Db.

2a.
2b.
2c.
24d.

3a.
3b.
3c.

NOTES

Abnormal voltage at pins. 4, 10, and 14 indicates defective switch S1.
Abnormal voltage at pins 3, 5, 9, or 11, replace IC.

Pin 3 voltage abnormal; Replace CR9 or AT.

Pin 4 voltage abnormal: One of the components C25, Clhk, CRS, or CR6 is defective.
Pin 6 voltage abnormal: Replace A6.

Voltages normal: In step 7, FLASHOVER 1light will be ON.

Pin 3 voltage abnormal: Replace CR15 or AS8.
Pin 6 voltage abnormal: Replace AQ.
Voltages normal: Meter should indicate approximately 9 kV.
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Table 3-10.

Voltage Chart No. 8 - Coil Test Circuits

NOTE

All dc voltages are measured between point specified and pin E22 (instrument ground) with

DC VIVM.

Battery voltage is assumed to be 12 V.

FUNCTION swibtch position:
COIL CURRENT control:

A1l voltages are #20%.

COIL

Set to 2, except in step 1, set to extreme counterclockwise position.

Test leads: Shorted
PUSH TO TEST switch: Depressed during measurements.

Step Device Test point Action: Action:
no. symbol B C voltage normal voltage abnormal
1 Q6 0.6 V 2V Proceed to step 2. Replace Q6.

2 Q1L 1.7 V 8 v Proceed to step 3. Replace Qlh.

3 QT 1.1V 12 V | Examine high voltage pick-up. Replace QT.
Refer to paragraph 3-8b.

b Q5 oV TV Replace Q5 if, in step 6 of Replace CR23.
table 3-9, FLASHOVER light was
off.

5 Set FUNCTION switch to OFF, CONDENSER switch to LEAK, and COIL CURRENT Control to extreme

counterclockwise position.

Disconnect test set from battery.
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Vol tage Chart

No. 9 -

NOTE

Al dc voltages are measured between point

(instrument ground)

wth DC VIVM

Met er

™ 9-4910-736- 14&P

Qperation

specified and pin E22
Battery voltage is assumed to

be 12 V. Al voltages are +20%
FUNCTI ON switch position: OHM
CHWETER RANGE: 0-100 K
Test | eads: Shorted
Step Test Nor mal Acti on: Action:
no. poi nt vol t age vol tage normal vol tage abnor mal

1 Lug 9 of Set ZERO Proceed to step 2. Refer to

switch S3, [ AN .

ohmmet er control

range for 0.6 V

i ndi cation
2 Pin E5 0.21 V Proceed to step 3. a. (Voltage is very low neter
shorted, replace CR22 or
CR23 .
b. Voltage high: proceed to

step 3.

3 Pin E7 0.11 v If meter is still a. Voltage is 0 V: exanmne
not reading, re- | eads from pin E5 and E7
place it. leading to neter. If in

order, replace neter.
b. Voltage high: proceed
to step 4.
4 Switch S1, | .0V a. Replace R96. Exani ne switch S1. |If
section b. Replace defect not apparent, check
1R, lug 8 meter. W ring.
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3-4.  REPAR . Repair consists of replacing defective conponents. This is
acconplished by first disassenbling the test sef (paragraph 3-5) to the extent
required to gain access to the defective conponent, replacing it and then re-
assenbling (paragraph 3-6)]the test set. (nce the defective conponent has

been replaced, performthe applicable adjustnent[(paragraph 3-7) and test
procedure ([paragraph 3-8).] Refer to the parts lists ijn_Section MV which contains
ordering information for replacement parts (part number, vendor. etc.).

3-5. DISASSEMBLY. Use the follow ng procedures to disassenble only to the
extent required to gain access to the conponent to be replaced.

a. Renmove 12 screws (MP129 through MP140, fidure 5-4) and lift out front
panel and printed circuit board assenbly. Access to the printed circuit
board conponents is now avail able.

h. To renove the printed circuit board assembly, renove four screws (MP72

t hrough MP75, and ei ght washers (MP76 through—MP83) and
lift it off the four standoffs (MP30 through MP33, . Access

to the back of the front panel assembly is now avail able.

c. To renove a conponent fromthe front panel assenbly see[figures 511,
and 5-4. and 5-4 are rear and front views of the front
panel assenbly with reference designation callouts of the conponents and
their attaching parts. [_Figure FO3]shows the electrical cables and
wiring between the front panel and the printed circuit board.

d. To renove a conponent from the printed circuit board assenbly, see
whi ch shows wiring between printed circuit board and front
panel assenbly. Also, see[figure FO-Z Which locates and calls out
conponents mounted on the printed circuit board assenbly.

3-6. REASSEMBLY.  After the defective conponent has been replaced and rew red,
reassenble the test set. Then perform the applicable adjustment and test
procedure necessary to restore the equipment for use.

3-7. ADJUSTMENT PROCEDURES.  The fol | owi ng procedures shoul d be acconplished
when it is found that the test set is out of adjustment or after a defective
conponent has been replaced. The follow ng paragraphs contain equipment setup
procedures and procedures for adjusting the protection circuit, condenser |eakage
test circuit, condenser series resistance test circuit, condenser capacitance
test circuit, ohmeter test circuit, and coil test circuits. In addition,
procedures for securing trinmer potentioneters are given.

a. Equipnent Setup. Proceed as foll ows.
(1) Set FUNCTION switch to OFF position and remove 1.2 screws from
front panel so that access to the printed circuit card may be
gai ned. Check that meter indicates zero on the |ower scale.

(2)  Connect the BAT LEADS (red + lead to + terminal and black - |ead
to - termnal) to battery or power supply.

(3) Set FUNCTION switch to OHM
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(4) Connect TEST LEADS together and set neter to zero ohms using

ZERO ADJ OHM AND SERIES RES control .

(5) Disconnect the TEST LEADS.

(6) Allow at least 2 mnutes for tenperature stabilization. PILOT

(10)
(11)
(12)

(13)

l'ight should be on.

Protection Crcuit. Proceed as foll ows:

Set FUNCTION switch to OFF.

Connect BAT LEADS through a 0.5 A nmeter to the power supply
as follows: red +12 V lead to positive and the other lead to

negative termnal.

Set FUNCTION switch to OHM If the PUSH TO RESET wi ndow is red,
depress it to reset the circuit breaker.

Set the power supply to 16.6 v dc. The PILOT |ight should be
off and the test set neter should indicate exactly zero.

Set trimmer potentioneter RL (see [figure FOZfor location) to extreme
clockwi se position. Depress the PUSH TO RESET button. The PILOT
l'ight should be on and the amreter should indicate 170 to 270 mA
Slowy rotate potentioneter RL until the PILOT |ight goes off.

Set the power supply to 16.4 v dc.

Reset the circuit breaker by depressing the PUSH TO RESET button.
The PILOT |ight should go on.

Set the power supply to 32 V dc. The anmeter should indicate
zero.

Set the power supply to 12 V dc.
Reverse the BAT LEADS connecti ons.

Reset the circuit breaker by depressing PUSH TO RESET button. The
ameter should indicate zero.

Renmove the ammeter and restore the proper BAT LEADS connecti ons.
The PILOT |ight should be on.

c. Condenser Leakage Test Circuits. Proceed as follows:

(1)

(2)

Set test set FUNCTION switch to OFF and if not already done,
connect BAT LEADS to 12 V dc supply.

Connect TEST LEADS to test fixture nunber 403-TF-01.
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(3) Connect DC DVM to test fixture and set DC DVM for 20 V dc range.
(4) Set test fixture switch to 2 Mhns.
(9 Set test set FUNCTION switch to COND.
(6) Set test set CONDENSER switch to LEAK
WARNI NG

DO NOT touch TEST LEADS or any equi pnent or |eads when the

PUSH TO TEST switch is depressed. H GH VOLTACE is present

in this procedure.
(7) Observe WARNING depress PUSH TO TEST switch, and adjust

potentioneter R15 (figure FO-2)until test set meter indicates
10 KV on the black scale.

(8) Set test fixture switch to DC VOLTS and observe that DC DVM
indicates from4.55 to 5.45 V dc.

(9)  Set test fixture switch to 0.47 uF.

(10) Observe the DC DVM and rel ease the PUSH TO TEST switch. The
DC DWM indication should drop to zero very quickly.

(11)  Set the power supply for 16 V dc .

WARNING

DO NOT touch TEST LEADS or any equinent or |eads when the
PUSH TO TEST switch is depressed. H GH VOLTAGE is present
in this procedure.

(12) (bserve WARNI NG and depress the PUSH TO TEST switch. The test
set meter should indicate from9.9 to 10.1 KV.

(13) Rel ease the PUSH TO TEST switch.
(14) Set FUNCTION switch to OFF and disconnect test equipnent.

d. Condenser Test Circuits. Proceed as foll ows:

(1) Se¢ figure FO-? for location and set trimer potentioneter R83
to 12 o' clock position and R55 to 11 o’ clock position.

(2) Set ZERO ADJ OHM AND SERIES RES control to 12 o'clock position.

(3) Set FUNCTION switch to COND and if not already done, connect
BAT LEADS to 16 V dc supply.

(4) Set CONDENSER switch to SERIES RES.
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Connect TEST LEADS and oscilloscope across 0.1 uF test
capacitor.

Adj ust trimrer potentiometer R72 [[(igure FOR) for 450 nV p-p
indication on oscilloscope. Note the frequency of the signal.

Connect oscilloscope to junction of R99 and CR21 (E5) and
ground.

Adjust trinmer potentiometer R67 for a clean sine wave twice the
frequency displayed in step (6) with an anplitude of approximtely
150 nV p-p.

Di sconnect the oscilloscope.

Connect the TEST LEADS toget her.

Verify that ZERO ADJ OHM AND SERIES RES control is at 12 o' clock
position and then adjust trimmer potentioneter R55 [(figure FOP)
for a full-scale deflection (30 KV black scale).

Connect TEST LEADS across 0.1 uF test capacitor.

Adjust trimmer potentioneter R68 for 30 KV indication on the
bl ack scale.

Repeat steps (10) through (13) until neter indicates 30 KV
whet her the TEST LEADS are shorted together or connected across
the 0.1 uF test capacitor.

Connect the TEST LEADS to 0.3 ohm test resistor.

Adj ust trinmmer potentionmeter R83 until neter
i ndi cates 27 KV.

Connect the TEST LEADS toget her.

Adjust trimmer potentioneter R565 for 30 KV indication.

Connect the TEST LEADS to 0.3 ohm test resistor.

Adjust trinmmer potentiometer R83 (figure FO-Z) for 27 KV indication.
Repeat steps (14) through (17) until neter indicates 30 KV with
TEST LEADS shorted and 27 KV when connected across 0.3 ohm test
resistor.

Connect the TEST LEADS across the 0.1 uF test capacitor wired in
series with 0.3 ohmtest resistor. Meter indication should be
26.5 to 27.5 «kv.

Connect the TEST LEADS across 0.5 uF test capacitor wred in

series with 0.3 ohmtest resistor. Meter should indicate 26.5 to
27.5 KV.
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3-20

€.

(24)

(25)

Set the power supply for 12 V dc. The neter should indicate
26.5 to 27.5 KV

Di sconnect the TEST LEADS. The neter should indicate approxinately
zero.

Condenser Capacitance Test Circuits. Proceed as follows:

Set FUNCTION switch to COND and if not already done, connect
BAT LEADS to 12 V dc supply.

Set CONDENSER switch to CAP.
Connect TEST LEADS toget her.

Adj ust trimer potentiometer R25 (figure FO-2) for 30 KV indication
on black scale.

Connect TEST LEADS across 0.5 uF test capacitor.

Adj ust trinmmer potentioneter R23 [figure FO-2) for 0.5 UF
indication on red scale.

Connect TEST LEADS across 0.1 uF test capacitor. The neter
should indicate 0.09 to 0.11 uF.

Set power supply for 16 V de. The neter indication should be
0.09 to 0.11 uF.

D sconnect the TEST LEADS.
NOTE

Qther test capacitors may also be used to calibrate at
other points along the scale.

OChmeter Test Circuits. Proceed as follows:

(1) Set FUNCTION switch to OHM and if not already done, connect BAT

(2)
(3)

LEADS to 16 V dc supply.
Set OHWETER RANGE switch to 0-15.
Connect the TEST LEADS toget her.

(4) Adjust ZERO ADJ OHM AND SERIES RES control for zero ohm

i ndi cati on.

(5) Connect the TEST LEADS to 50 ohmtest resistor. The meter should

indicate 4.7 to 5.3 ohns.

(6) Set OHWMETER RANGE switch to O - 100K
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(7) Connect the TEST LEADS toget her.
(8) Adjust ZERO ADJ OHV AND SERIES RES control for zero ohmindication.

(9) Connect TEST LEADS across 5 Kohmtest resistor. The meter
should indicate 4.7 to 5.3 Kohns.

(10) Set power supply for 12 V dc. The meter indication should be 4.7
to 5.3 Kohns.

(11) Di sconnect the TEST LEADS.
NOTE

Qther test resistors may also be used to calibrate at other
points along the scale.

. Coil Test Crcuits. These adjustments consist of meter and current drive
calibration.

(1) Meter Calibration. Proceed as follows:

a.  Set FUNCTION switch to COL and if not already done, connect
BAT LEADS to 12 V dc supply.

bh. Connect 2.5 V dc between termnal E27[{figure FOPR) and -12 V
BAT LEAD.

c. Adjust trimmer potentiometer RAT (fiqure FO-2) for 30 KV indica-
tion on black scale of meter.

d. Disconnect the voltage from terninal E2T and the -12 V BAT
LEAD.

(2) Current Drive Calibration. Proceed as follows:

a. Connect oscilloscope to center lug of COL CURRENT control
potentioneter R104 (EL10) ([firqure FG3J).

b. Set vertical input of oscilloscope to DC node.

C. Set COL CURRENT control to extreme clockw se position.

d. Adjust trimer potentiometer R32 [figure FO-2) for 4.5V p-p
square wave.

e. Set COL CURRENT control to extreme counterclockw se position.
Oscil l oscope should display 2 V p-p square wave.

f.  Disconnect oscilloscope.
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h. Securing Trimrer Potentiometers. Secure trinmmer potentioneters into
positions adjusted to, by applying a drop (mninmum amount) of Cdyptol to
the base of each trimer.

3-8. TEST PROCEDURES. Perform the follow ng test procedures:

a. Coil High Voltage Test Circuits. Proceed as follows:

(1) If not already done, set FUNCTION switch to COL and connect
BAT LEADS to 12 V dc supply.

(2) Set COL CURRENT control to extrene counterclockw se position.

(3) Connect the TEST LEADS to a known good ignition coil. (Chserve
polarity; red boot to + terminal and other lead to - .)

(4) Connect COL PICK-UP to high voltage output of coil and connect
the black lead of the COL PICK-UP to ground.

WARNI NG

When PUSH TO TEST switch is depressed DO NOT touch |eads
or coil. HGH VOLTAGE is present in this procedure.

(5) (bserve WARNI NG, depress PUSH TO TEST switch, and rotate COL
CURRENT control until the meter indicates 20 to 25 KV.

(6) Rel ease PUSH TO TEST switch. The neter indication should drop
to zero.

(7) Set the COL CURRENT control to the extrene counterclockw se
posi tion.

(8) (bserve polarity and connect TEST LEADS to test coil (one that is
known to flashover). Connect the COL PICK-UP to the high voltage
output of the test coil and the COL PICK-UF black lead to ground.

WARNING

When PUSH TO TEST switch is depressed DO NOT touch |eads
or coil. HIGH VOLTAGE is present in this procedure.

(9) Cbserve WARNING depress PUSH TO TEST switch and adjust COL
CURRENT control until flashover occurs as evidenced by the red
CO L FLASHOVER light coming on either steadily or intermttently.

(10) Rel ease the PUSH TO TEST switch.
(11) Set the COL CURRENT control to extrene counterclockw se position.
(12) Set the FUNCTION switch to OFF.

(13) Di sconnect all | eads.
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H gh Vol tage Pick-up Check. Proceed as follows:

(1) Set FUNCTION switch to OHM

(2) Connect audi o generator to the hot side of the COL PICK-UP
and to the test lead with the black boot.

(3) Set audio generator output to 100 V at 1 kHz.

(4) Using AC VIVM neasure the voltage |evel between point E27 and
the black booted test |ead. The voltage should be 10.5 nV +10%

(5) Disconnect the AC VIVM and the audi o generator.

(6) Disconnect all Ieads.

3-23/(3-24 bl ank)






T™ 9-4910- 736- 14&P

Section IV DI AGRAMS

4-1. | NTRODUCTION. A schematic diagram of the test set is given in figure

4-1/( 4-2 bl ank)
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Section V. REPLACEMENT PARTS LI ST

5-1. | NTRODUCTION.  This section lists and describes the parts necessary for
the support of the test set. It may be used for requisitioning, storing,
issuing and identifying parts, and for illustrating assenbly and disassenbly

relationships. The list is separated into main groups and keyed to associ ated
illustrations by figure nunber and reference designation. For each part |isted,
the Federal Supply Code for Manufacturers (FSCM is given. These codes are in
accordance with FSCM Catal ogi ng Handbook H4-2 and the manufacturers can be
determined by referring to this handbook.
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FI GURE & REF
DES NO

FO- 2- TBL
K1

Ssi

S2

S3

El
THROUGH
E29

Al

A2

A3, A4
A5

A6
THROUGH
A9

A0
All, Al2
A3
Al4
THROUGH
AL7
Al8
AL9
A20
A21

QL

Q

DESCRI PTI ON

PRI NTED Cl RCUI T BOARD

RELAY

SW TCH, FUNCTI ON

SW TCH, CONDENSER
SW TCH, OHMVETER RANGE

TERM NAL

IC

PONER SUPPLY
IC

IC

IC
IC
IC
IC

IC

IC

IC

PONER SUPPLY
IC

TRANSI STOR
TRANSI STOR
TRANSI STOR
TRANSI STOR
TRANSI STOR
TRANSI STOR

TRANSI STOR
TRANSI STOR
Dl

DI CDE

Dl

DI ODE
DI ODE
Dl

DI ODE
DI ODE

Dl

5-3
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FSCM

95325
95325
95325
95325
95325

71279
27014
95325
01295
27014

27014
01295
27014
02735

27014
27014
27014
95325
27014
07263
07263
01295
01295
01295
07263

01295
27014
01295
01295
01295

01295
01295
01295
24444
01295

01295

MANUFACTURER' S
PART NO.

403DMD13
403CA026
403CMDO5
403CMD0O6
403CMDO7

160- 2034-02- 01
LM311N
403CMD46
NE556N
LM741CN

LF351N
NE555N
LF351N
CA3080A5

LF351N
LF357N OR LM318N OR LM318N
LMVB
403CVD47
LM311N
UA78MD5UC
UA78MDBUC
TI P31
2N2222A
TI P162
UA7905UC

2N2222A
LMVB

I N4004

I N757A

I N4004

1 N4148
I N752A
1 N4148
1. 5KE250
I N752A

1 N4148
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FI GURE & REF MANUFACTURER
DES NO. DESCRI PTI ON FSCM PART NO.

FO- 2- CR17,

CR18 DI ODE 01295 I N5230

CR19

THROUGH

CR22 DI 01295 I N4148

C1 CAP 0.1 UF, 50 V V 81349  CKO5BX104K
c2 CAP 10 UF, 25V 30039 PDA1OM2SML
c CAP 0.1 UF, 50 V 81349  CKO5BX104K
c4 CAP 10 UF, 25V 30039 PDA1OM2SML
Cc5 CAP 0.1 UF, 50 V 81349  CKO5BX104K
C6 CAP 0.033 UF, 400 V 56289  715P33354KD3
Cr, C8 CAP 0.01 UF, 100 V 81349  CKO5BX103K
co CAP 2.2 UF, 50 V 30039 PDA2R2MbOML
10 CAP 0.1 UF, 50 V V 81349  CKO5BX104K
C11 CAP 0.001 UF, 200 V 81349  CKO5BX102K
C12,

13 CAP 0.01 UF, 100 V 81349  CKO5BX103K
14 CAP 47 UF, 16 V 30039 TD4A7ML6

15 CAP 0.15 UF, 50 V 81349  CKO6BX154K
16 CAP 0.1 UF, UF, 50 V 81349  CKO5BX104K
18 CAP 0.15 UF, 50 V 81349  CKO6BX154K
C19 CAP 0.0022 UF, 100 V 81349  CKO5BX222K
Cc20 CAP 0.22 UF, 400 V 56289  715P22454ND3
c21 CAP 0.01 UF, 100 V 81349  CKO5BX103K
22 CAP 0.1 UF, 50 V V 81349  CKO5BX104K
c23 CAP 0.15 UF, 50 V V 81349  CKO6BX154K
24 CAP 150 UF, 200 V 81349  CKO5BX151K
C25 CAP 47 UF, 16 V 30039 TD47ML6

C26 CAP 0.1 UF, UF, 50 V 81349  CKO5BX104K
27 CAP 0.001 UF, 200 V 81349  CKO5BX102K
Cc28 CAP 0.01 UF, 100 V 81349  CKO5BX103K
C29 CAP 100 UF, 16 V 30039 TD10OML6
C30 CAP 100 PF, 200 V 81349  CKO5BX101K
C31 CAP 2.2 UF, 50 V 30039 PDA2R2MGOML
C32 CAP 100 UF, 16 V 30039 TD10OML6
C33,

C34 CAP 100 PF, 200 V 81349  CKO5BX101K
C35 CAP 2.2 UF, 50 V 30039 PDA2R2MbOML
36 CAP 0.0022 UF, 100 V 81349  CKO5BX222K
37 CAP 0.15 UF, 50 V V 81349  CKO6BX154K
C38 CAP 0.01 UF, 100 V 81349  CKO5BX103K
c40 CAP 0.1 UF, UF, 50 V V 81349  CKO5BX104K
c41 CAP 4.7 UF, 50 V 30039 PDAAR7MBOML
C42 CAP 0.1 UF, UF, 50 V 81349  CKO5BX104K
C43 CAP 0.15 UF, 50 V V 81349  CKO6BX154K
c44 CAP 0.1 UF, 50 V 81349  CKO5BX104K
C45 CAP 2.2 UF, 50 V 30039 PDA2R2MGOML
C46 CAP 0.1 UF, 50 V 81349  CKO5BX104K
CA7,

c49 CAP 10 UF, 25V 30039 PDA1OM2SML
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FI GURE & REF
DES NO.
FO- 2-C50, C51
C52
R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12
R
R14
R15
R16
R17
R18
R19
R20
THROUGH
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39
R40
R41
R42
R44
R45
R46
R47
R48
R49
R50

DESCRI PTI ON

CAP
CAP
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES

0.1 0.1 UF, 50 V

33W, 200 V
VARY1K 1K

1.5 K 1/4 WW
5.1 K 1/4 WW
680W, 1/4 W
5.1 K 1/4 WW
1K 1/4 W
220w, 1/4 W
7.5 K 1/4 WW
240w, 1/4 W
820W, 1/4 W
33W, 1 W

12 K, 1/4 WW
2.2 K 174 WW
1K 1/4 WW

RE VAR 500W

RES
RES
RES
RES

RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES

240W, 1/4 W
10M 1/4 W
1 M3/4W

1.5M 1/4 W

10 K, 1/4 W
VAR 10 K

43 K, 1/4 W
VAR 20 K

56 K, 1/4 W
68 K, 1/4 W
62 K, 1/4 W
180 K, 1/4 W
1K 1/4 W
330W, 1/2 wW
VAR 5 K5 K
3.9 K 1/4 W
1K 1/4 W
3.9K 1/4 W
10 K, 1/4 W
7.5 K 1/4 W
1M 1/4 W
100w 1/2 W
3.3 K 1/4 W
100 K, 1/4 W
0.5%, 5W
1M 1/4 W
10 K, 1/4 W
10 K, 1/4 W
10 K, 1/4 W
18 K, 1/4 W
VAR 10 K
1M 1/4 W

5-5

FSCM

81349
81349
01121
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
01121
81349
81349
81349
81349

81349
01121
81349
01121
81349
81349
81349
81349
81349
81349
01121
81349
81349
81349
81349
81349
81349
81349
81349
81349
11502
81349
81349
81349
81349
81349
01121
81349

MANUFACTURER' S
PART NO.
CKO5BX104K
CKO5BX330K
D4D102
RCO7GF152J
RCO7GF512J
RC
RCO7GF512J
RCO7GF102J
RCO7GF221J
RCO7GF752J
RCO7GF241J
RCO7GF821J
RC32GF330J
RCO7GF123J
RC
RCO7GF102J
D4D501

RC
RCO7GF106J
RN70D
RCO7GF155]

RCO7GF103J
D4D103
RCO7GF433J
D4D203
RCO7GF563J
RCO7GF683J
RCO7GF623J
RCO7GF184J
RCO7GF102J
RC20GF331J
D4D502
RCO7GF392J
RCO7GF102J
RCO7GF392J
RCO7GF103J
RCO7GF752J
RCO7GF105J
RC20GF101J
RCO7GF332J
RCO7GF104J
PV
RCO7GF105J
RCO7GF103J
RCO7GF103J
RCO7GF103J
RCO7GF183J
D4D103
RCO7GF105J
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FI GURE & REF
DES NO.
FO-2- R51
R52
R53
R54
R55
R56
R57
R58
R59
R60
R61
R62
R63
R65
R67
R68
R69
R70
R71
R72
R73
R74
R75
R76
R77
R78
R79
R80
R81
R82
R83
R84
R85
R86
R87
R88
R89
R90
RO1
R92
R93
R94
R95
R96
R98
R99
R100
R101
R102

DESCRI PTI ON

RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES

RES
RES
RES

RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES

6.8 K 1/4 W
68 K, 1/4 W
6.8 K 1/4 W
51K 1/4 W
VAR 100 K
39W, 1/4 W
100 K, 1/4 W
10 K, 1/4 W
220w, 1/4 W
43 K, 1/4 W
33 K, 1/4 W
27 K, 1/4 W
39W, 1/4 W
33 K, 1/4 W
VAR 20 K

VAR 1 K

5.6 K 1/4 W
220 K, 1/4 W
3.3 K 1/4 W
VAR 10 K
51K 1/4 W
10 K, 1/4 W
33 K, 1/4 W
12 K, 1/4 W
10 K, 1/4 W
6.8 K 1/4 W
4.7 K 1/4 W
100 K, 1/4 W
15 K, 1/4 W
120w, 1/4 W

VAR 20 K
10 K, 1/4 W
120w, 1/4 W

10 K, 1/4 W
22 K, 1/4 W
5.6 K 1/4 W
10 K, 1/4 W
47 K, 1/4 W
3.9K 1/4 W
1.5 K 1/8 W
1.5 K 1/4 W
1.13 K, 1/4 W
330W, 1/2 wW
3.83 K, 1/4 W
15 K, 1/2 W
now, 1/2 W
30,9 K, 1/4 W

5-6

FSCM

81349
81349
81349
81349
01121
81349
81349
81349
81349
81349
81349
81349
81349
81349
01121
01121
81349
81349
81349
01121
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349

01121
81349
81349

81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349

MANUFACTURER S
PART NO.
RCO7GF682J
RCO7GF683J
RCO7GF682J
RCO7GF512J
D4D104
RCO7GF390J
RCO7GF104J
RCO7GF103J
RCO7GF221J
RCO7GF433J
RCO7GF33 3J
RC 07GF273J
RCO7GF390J
RCO7GF33 3J
D4D203
D4D102
RCO7GF562J
RCO7GF224J
RCO7GF332J
D4D103
RCO7GF512J
RCO7GF103J
RCO7GF333J
RCO7GF123J
RCO7GF103J
RCO7GF682J
RCO7GF472J
RCO7GF104J
RCO7GF153J
RCO7GF121J

D4D203
RCO7GF103J
RC 07GF121J

RCO7GF103J
RCO7GF223J
RCO7GF562J
RCO7GF103J
RCO7GF473J
RCO7GF392J
RN55D1501F
RCO7GF152J
RNG6OD1131F
RC20GF331J
RNG6OD3831F
RC20GF153J
RN65D10ROF
RN6OD3092F
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FI GURE & REF
DES NO.
FO- 2- R105
R106

R107

R108

R109

MP1

MP2

MP3

MP4

MPS5

MP6
MP7

MP8,

MP9

J1
THROUGH
Ji7

Ji8
THROUGH
J22

DESCRI PTI ON

RES 10%, 1/2 W
RES 100w, 1/4 W
RES 1 K, 1/2 W
RES 39W, 1/4 W
RES 120w, 1/4 W
HEAT SI NK

HEAT SI NK

HEAT SI NK

SCREW PAN HD, PHH
NO. 4-40 X 5/16

WASHER, LK, | NTL
TOOTH, NO. 4

NUT, HEX, NO. 4-40

WRE, CU, SCLID
TINNED, QQ W 343/S

WRE, STRD, PVC, WHT

FSCM

81349
81349
81349
81349
81349
13103
13103
13103

81349

81349

81349

81349

81349

MANUFACTURER' S
PART NO.
RN65D10ROF
RCO7GF101J
RC20GF102J
RCO7GF390J
RCO7GF121J
6045B

6038B

6072B

MS51957- 14

MS35333- 70

MS35649- 244

AWG #22

ML6878/ B24
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Figure 5-1.
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Front Panel, Rear View
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FI GURE & REF MANUFACTURER' S
DES NO. DESCRI PTI ON FSCM PART NO.
5-1- MP10 FRONT PANEL 95325 403DWD15
S4 PUSH SW TCH DPDT 04009 83094C
MP11 PUSH BUTTON BOOT 97539 N3030-B
CB1 Cl RCU T BREAKER 95235 199-3803
MP12 Cl RCUI T BREAKER SPACER 95325 199AMDO1
R103,
R104 RES VAR 5K 81349  RVANAYSD502A
MP13 LOCKI NG RI NG 83330 1172
MP14,
MP15 KNOB 72512 1510
ML METER 95325 403CwMD04
MP16
THROUGH
MP18 SCREW PAN HD, PHH

NO. 10-32X1 81349  MS51958-67
MP19
THROUGH
MP21 WASHER, FLAT, NO. 10 81349  AN960C10L
MP22
THROUGH
MP24 WASHER, LOCK, SPLIT

NO. 10 81349  MS35337-81
MP25
THROUGH
MP27 NUT, HEX, NO. 10-32 81349  MS35650- 304
CR23 LED, RED 71744  CM4-284B
CR24 LED, GREEN 71744  CMA- 384B-2
MP28,
MP29 MOUNTI NG CLI P 71744 CM4-6B
MP30
THROUGH
MP33 STANDOFF 55566  2200-632-A-6
MP34
THROUGH
MP37 SCREW PAN HD, PHH

NO. 6-32X3/8 81349  MS51957-28
MP38
THROUGH
MP41 WASHER, LOCK, I NT

TOOTH, NO. 6 81349  MS35333-71
MP42 CABLE CLAWP 95987 WC-44
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FI GURE & REF

DES NO. DESCRI PTI ON

FO- 3- MP43,

MP44 STRAI N RELI EF

MP45 STRAI N RELI EF

MP46 BAT (+) LEAD

MP47 BAT (-) LEAD

VP48 TEST LEADS

MP49 VOLTAGE DI VI DER ASSY

MP50 WRE, STRD, PVC BLU

MP51 WRE, STRD, PVC-BLK- YEL

VP52 WRE, STRD, PVC-BLK

VP53 W RE, STRD, PVC-WHT- BRN

MP54 WRE, STRD, PVC GY

MP55 W RE, STRD, PVC WHT-BLU

MP56 W RE, STRD, PVC-BRN

MP57 WRE, STRD, PVC-YEL

MP58 WRE, STRD, PVC WHT- ORN
V10

MP59 WRE, STRD, PVC WHT- GRN

MF60 W RE, STRD, PVC-WHT- RED

MP61 WRE, STRD, PVC-WHT

MF62 W RE, STRD, PVC- WHT

MP63 WRE, STRD, PVC V10

MP64 WRE, STRD, PVC-WHT- YEL

VP65 WRE, STRD, PVC-WHT- BLK

MP66 WRE, STRD, PVC- GRN

VP67 WRE, STRD, PVC- ORN

VP68 WRE, STRD, PVC- ORN

MP69 W RE, STRD, PVC- RED

MP70,

MP71 WRE, CU, SOLID, TINNED
QQ W343/5

5-10

FSCM

28520
28520
95325
95325
95325
95325
81349
81349
81349
81349
81349
81349
81349
81349

81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349
81349

81349

MANUFACTURER' S
PART NO.

SR1127
SR1154
403BA041
403 BA042
403 BA043
403BA024
ML6878/ B24
ML6878/ B24
ML6878/ B24
ML6878/ B24
ML6878/ B24
ML6878/ B24
ML6878/ B24
ML6878/ B24

ML6878/ B24
ML6878/ B24
ML6878/ B24
ML6878/ B24
ML6878/ B24
ML6878/ B24
ML6878/ B24
ML6878/ B24
ML6878/ B24
ML6878/ B24
ML6878/ B24
ML6878/ B24

AWG24
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ZLC BD CIRCUIT SIDE

MP77

mpgo)_ |© ° ° o
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o o
| + e
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Figure 5-2. Printed Circuit Board, Attaching Parts
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FI GURE & REF
DES NO.
5-2-MP72
THROUGH

MP75

MP76
THROUGH
MP79

MP80
THROUGH
MP83

DESCRI PTI ON

SCREW PAN HD, PHH,

NO. 6-32X3/8

WASHER, LK,
NO. 6

I NT TOOTH,

WASHER, FLAT, NO. 6

FSCM

81349

81349

81349

MANUFACTURER' S

PART NO.

MS51957- 28

MS35333-71

MS15795- 805
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|

1T 1 1l

Assembly

and Cover

Figure 5-3. Case

5-13






TMD-4910- 736- 14&P

FI GURE & REF

DES NO. DESCRI PTI ON

5- 3- MP84 CASE AND COVER

MP85

THROUGH

MP92 ACORN NUT

MP9O3

THROUGH

MP100 SCREW PAN HD, PHH,
NO. 6-32 X 1/2

MP101

THROUGH

MP108 BUMPER

MP109

THROUGH

MP116 WBHER, LK, INT TOOTH
NO. 6

MP117

THROUGH

MP124 RI VET, TUB, OVAL HD,
NI PLT, . 125 DIA X
219

MP125

MP126 CATCH AND STRI KE

MP127 "U' CHANNEL

MP128 CI RCU T DI AGRAM PLATE

5-14

FSCM
95325

77122

81349

70485

81349

81349

98003
95325
95325

MANUFACTURER' S
PART NO.
403DA018

AC632 ZINC FIN

MS51957- 30

NO. 18W
NEOPRENE

MS35333-71

M520450C8B7

HC- 200CE
403- 319
403-320
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FI GURE & REF
DES NO.
5-4-MP129
THROUGH
MP140

MP141
MP142
MP143

MP144
MP145
MP146
MP147
THROUGH
MP149
MP150

THROUGH
MP152

MP153

DESCRI PTI ON

SCREW PAN, HD, PHH,
NO. 6-32 X 3/8

I NSTRUCTI ON PLATE

I NSTRUCTI ON  HANDBOCOK
CO L ADAPTER ASSY (FOR
DELCO 1915992)

CO L ADAPTER ASSY (FOR
STD 12 V CA L)

CO L ADAPTER ASSY (FOR
DELCO 1115282)

CO L ADAPTER ASSY ( FOR
DELCO 1115282)

KNOB
WASHER, LK, INT TOOTH

3/8

NAMEPLATE

5-16

FSCM

81349
95325
95325
95325
95325
95325

95325

72512

78189

95325

MANUFACTURER' S

PART NO.

MS51957- 28
403BMD35
403HBO6
403BA031
403BA032
403BA033

403BA034

2300

1220-02 STL
ZINC PLT
403AMD21
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NOTES: 12K

1. ALL UNSPECIFIED DIODES ARE 1N4148.
. ALL UNSPECIFIED TRANSISTORS ARE 2N2222A.

. UNLESS OTHERWISE SPECIFIED ALL RESISTORS ARE N OHMS AND ARE /4%, 5% .

K p
uzw%ﬁov

3.83K
1% IR
1201 )
100 JEsy =07 ]
perez | 50 (!(" %
R 0 5
113K 7\
b R98 :
330 |
craafi g J2w |
! c2)
| 0
| 50V
SiE R4S
| RIS . 10K
\mo\é 1.5M 330 V2w OV cas !
-
s R20 2 150PF RS
10K SOV 6.8K
i

2
3
4. UNLESS OTHERWISE SPECIFIED ALL CAPACITORS ARE IN MICROFARADS AND ARE 10%.
5

. ALL ROTARY SWITCHES ARE SHOWN FROM KNOB END IN EXTREME CCW POSITION.

Tigure FO-1.

Test Set Schematic Diagram

FP- 1
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WIRE LIST
WIRE NO FROM T0
J18 £l S1-1F -10
J19 E20 E8
J20 ES E26
J21 E1S S1-1F -9
J22 E26 S2-1R~-9

NOTES®
1. INSTALL TERMINALS E) THRU E 2©
PRIOR TO OTHER COMPONENTS.

83 2. CONFORMALLY COAT BQOAKD wWiTH

IT.107 PER MIL-STD-275

SeE pET B FoR s1 AND S2

Figure FO-2.

Printed Circuit Board Assembly

FP-2



TM 9-4910- 736- 14&P

25
o
© o o 28 BLK TEST LEAD — TB1-E15 MP48
27 BLK TEST LEAD + TBI-E17 MP48
26 SHLD CF MP49 TB1-E28 MP49
R103 ., E?7 25 WHT VOLT DIV, TB1-E27 MP49
@ g VB Y26?28 24 BLK BAT - TBI-E19 MP 47
o 23 BLK BAT + TB1-E16 MP46
S ( PR 22 RED ce-1 TB1-E4 MP69
I ST % £20 21 ORN cB1-2 TB1-E3 MP68
] 22—oE4 E9 20 ORN CcB1-C . CBi-2 MP67
I ]74 \E(;O 19 GRN CB1-B TB1-E2 MP66
102 15 \QE" 18 CB1-A CB1-D MP71
—11-3 A @\0\0513 17 WHT- BLK CR24-K TB1-E22 MP 65
] Es—CEM4 E21 E22 16 WHT-YEL CR24-A TB1-E18 MP 64
1§r—qkrj—,:o,f35’ =P 05 15 vio CR23-K TB1-E13 MP 63
L 19()% ,—U_ 8 2 L | B 14 WHT $4-5 TB1-EN MP62
mm— Y P D,a l 13 WHT $4-5 CR23-A MP61
T“Z"—é—/‘)ﬂ- £25 -RED - -
53 0T o bEts E26 12 WHT -RE S4-4 TBI-E14 MP60
54 o [ E6° [E17 o o 1 WHT~GRN S4-3 TB1-E25 MP59
wasaomos G | | 10 | WHT-ORN-VIO $4-2 TBI-E24 MP58
Y N 9 YEL S$4-1 TB1-E23 MP57
| ] 8 BRN R104- 3 TB1-E12 MPS6
7 WHT-BLU R104-2 TB1-E10 MP S5
6 GY R104-1 TB1-E21 MP54
5 WHT -BRN R103-3 TBI-E6 MP 53
4 BLK R103-2 TB1-29 MP 52
3 R103-1 R103-2 MP 70
2 BLK-YEL M1- TB1-E7 MP51
1 BLU M1 + TB1-E5 MP 50
WIRE NO. COLOR FROM TO REF DES
WIRE LIST t~

N

Figure FO-3. Front Panel and Printed

Circuit Board, Wiring View
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1 Moser= 10 ot masare = 1000 M1 _...-.-51 7 i
L 41 1] 1w b:”'ll“‘:') TWUVY mii i ier 3 3 PIARLEL
1 Kilometer=1000 Meters=0.621 Miles

weisuTe

WEIGHTS

1 Gram =0.001 Kllogroms=1000 Milligrams =0.035 Ounces
‘l L

Kilogram =1000 Groms =2.2 Lb

1 Metric Ton =1000 Kilograms =1 Megagrom =1.1 Short Tons

LIQUID MEASURE
1 Milliliter =0.001 Liters=0.0338 Fluid Ounces

—an an -

1 Liter= 1000 Miiiiiiters =33.82 Fiuid Ounces

TEMPERATURE
s/ (°F - 30 =%

2]20 Fahrenheit is equivalent to 1000 Celsius

r
IV, VW og Cenijmeters=

<
Sq lorrmev— 1,000,000 Sq Meters

500 Fahrenheit 1s equivaient to J[ l" Celsius

329 Fohrenheit is equivalent to ° Celsius

9/5C% +32=F

APPROXIMATE CONVERSION FACTORS

TO CHANGE

Inches.
Feet

oL o v o o . .

Yards .

Miles . . . .
Square Inches .
Square Feet .
Square Yards.
Square Miles. . . .
Acres . . . . . ..
Cubic Feet. . . . .
Cubic Yards . .
Fluid Ounces.

Pints . .
Quarts. . . . .
Gallons .

Ounces.

Pounds .

Short Tons.
Pound-Feet .

Pounds per Square lnch:

Miles per Gallon.
Miles per Hour.

TO CHANGE
Centimeters . . . . .

Meters.

Meters.
Kilometers.

Square Centimeters.
Square Meters .

Square Meters . . . .

Criiamwa Milamadawme

L2HUGrE AU LET D
Square Hectometers.
Cubic Meters.
Cubic Meters. . .
Milliliters . . . . .
Liters. . . . . . ..
Liters, . . . . . . .
Liters. . . . . ..
Grams . . . . . . .
Kilograms . ..
Metric Tons . . . ,
Newton-Meters . .
Kilopascals . .
Kilometers per L1ter.
Kilometers per Hour .

T0 MULTIPLY BY

. Centimeters. 2.540
. Meters | | 0.30%
. Meters . 0.914
. Kilometers . . 1.6N9
. Square Centimeters 6.451
. Square Meters. 0.093
. Square Meters. 0.836
. Square Kilometers. . 2.590
. Square Hectometers . 0.405
. Cubic Meters 0.028
. Cubic Meters . . 0.765
. Milliliters, . 29.573
. Liters . n.473
. Liters . 0.946
. Liters . . 3.785
. Grams. . 28.349
. Kilograms. 0.454
. Metric Tons. 0.907
. Newton-Meters, 1.356
. Kilopascals. v 6.895
. Kilometers per Liter . 0.425
. Kilometers per Hour. 1.609
10 MULTIPLY BY

. Inches . . . . . . 0.394
. Feet . . 3.280
. Yards. . 1.094
. Miles, .o 0.621
. Square inches 0.155
. Square Feet. . 10.764
. Square Yards . 1.196
. Sgquare Miles . 0.386
. Acres. . . . 2.47
. Cubic Feet . . 35.315
. Cubic Yards. 1.308
. Fluid Ounces . 0.034
. Pints. . . . . 2.113
. Quarts . 1.087
. Gallons. 0.264
. Ounces . 0.035
. - Pounds . . . 2.205
. Short Tons . 1.102
. Pound-Feet . . . 0.738
. Pounds per Souare lnch . 0.145
. Miles per Gallon , 2.354

. Miles per Hour . . . . 0.621
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sell free information, come up first in search engines. They did not create it...
They did not even scan it... Why should they get your money? Why are not
letting you give those free manuals to your friends?

I am setting this document FREE. This document was made by the US
Government and is NOT protected by Copyright. Feel free to share,
republish, sell and so on.

I am not asking you for donations, fees or handouts. If you can, please
provide a link to liberatedmanuals.com, so that free manuals come up first in
search engines:

<A HREF=http://www.liberatedmanuals.com/>Free Military and Government Manuals</A>

— Sincerely
Igor Chudov

http://igor.chudov.com/

— Chicago Machinery Movers
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