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SAFETY STEPS TO FOLLOW IF SOMEONE IS THE
VICTIM OF ELECTRICAL SHOCK

DO NOT TRY TO PULL OR GRAB THE INDIVIDUAL

IF POSSIBLE TURN OFF THE ELECTRICAL POWER

IF YOU CANNOT TURN OFF THE ELECTRICAL POWER,
PULL, PUSH, OR LIFT THE PERSON TO SAFETY
USING A WOODEN POLE OR A ROPE OR SOME
OTHER INSULATING MATERIAL

SEND FOR HELP AS SOON AS POSSIBLE

AFTER THE INJURED PERSON IS FREE OF CONTACT
WITH THE SOURCE OF ELECTRICAL SHOCK, MOVE
THE PERSON A SHORT DISTANCE AWAY AND
IMMEDIATELY START ARTIFICIAL RESUSCITATION

OoPd @M e O
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WARNING

is used in the operation of this equipnent

DEATH ON CONTACT

may result if personnel fail to observe safety precautions

Never perform maintenance on electronic equiprment unless there is another
person nearby who is familiar with the operation and hazards of the equipnment and
who is conpetent in administering first aid. When the technician is aided by
operators, he nust warn them about dangerous areas.

Whenever possible, the power supply to the equi pnent nust be shut off before
begi nning mai ntenance on the equipnent. Take particular care to ground every
capacitor likely to hold a dangerous potential. When working inside the equipment,
after the power has been turned off, always ground every part before touching it.

Be careful not to contact high-voltage connections of 115 V ac input when
installing or operating the equipnent.

VWhenever the nature of the operation pernits, keep one hand away from the
equi pment to reduce the hazard of current flowing through vital organs of the body.

WARNING Do not be nisled by the term “LOVN VOLTAGE'. Potentials as low as 50 volts
may cause death under adverse conditions.
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HOW TO USE THIS MANUAL

This manual tells you about your |npedance Bridge ZM 71A/ U
and contains instructions about how to use it during maintenance
on other electronic equipnent.

The technical manual for the electronic equipnment you are
maintaining will tell you where to make certain connections and
when to use various accessories which are part of the ZM 71A/ U

When you first receive your ZM71A/U, start at the front of
the manual and go all the way through to the back. Beconme
famliar with every part of the manual and the ZM 71A/ U

This manual has an edge index which will help you find
specific information in a hurry. Sinmply spread the pages on the
right edge of the manual until the printed bl ocks can be seen.
Open the manual where the block on the edge of the page lines up
with your selected topic printed on the front cover bl ock.

¢/ (D bl ank)
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Techni cal Manual HEADQUARTERS

DEPARTMENT OF THE ARWY

No. 11-6625-3077-14 Washington, D.C., 8 June, 1984

OPERATOR’S, ORGANIZATIONAL, DIRECT SUPPORT
AND GENERAL SUPPORT MAINTENANCE MANUAL

FOR

IMPEDANCE BRIDGE
ZM-71A/U

(NSN 6625-00-236-1536)

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

You can help inprove this manual. If you find any m stakes
or if you know of a way to inprove the procedures, please
et us know. Mail your letter, DA Form 2028, (Reconmended
Changes to Publications and Blank Forms), or DA Form 2028-2
(located in the back or this manual) direct to: Comrander,
US Army Conmuni cations-El ectronics Command and Fort Monnout h,
ATTN. DRSEL-ME- PCF, Fort Monmouth, New Jersey 07703.

A reply will be furnished to you.
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CHAPTER 1
INTRODUCTION

SECTION I. GENERAL INFORMATION

1-1. SCOPE.

This manual descri bes | nmpedance Bridge 2zZM-71A/U ( fig_I-1) and
provi des operation and nmintenance instructions. The zZM71A U is designed
to make fast, easy measurenents of resi stance (R), capacitance (C)
i nductance (L), capacitor dissipation factor (D), or inductance quality
factor (Q.

(P:’ZEFLE IMPEDANCE BRIDGE
_\ ZM~-71A/U
0
‘/
d
0

Figure 1-1. |Inpedance Bridge ZM71A/U, front view

1-1
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1-2. CONSOLIDATED INDEX OF ARMY PUBLICATIONS AND BLANK FORMS.

Refer to the latest issue of DA Pam 310-1 to deterni ne whether there are new
editions, changes, or additional publications pertaining to the equipnent.

1-3. MAINTENANCE FORMS, RECORDS AND REPORTS.

a. Report of Maintenance and Unsatisfactory Equipnent. Department of the Arny
forms and procedures used for equipnent maintenance will be those prescribed by DA

Pam 738-750 as contained in Mintenance Mnagenent Update.

b. Report of Packagi ng and Handling Deficiencies. Fill out and forward SF 364

(Report of Discrepancy) (ROD) as prescribed in AR 735-11-2/DLAR 4140. 55/ NAVMATI NST
4355. 73A/ AFR 400- 54/ MCO 4430. 3F.

cC. Di screpancy in Shipnment Report (DI SREP) (SF 361). Fill out and forward
Di screpancy in Shiprment Report (DISREP) (SF 361) as prescribed in AR 55-38/ NAVSUPI NST
4610. 33C/ AFR 75-18/ MCO P4610. 19D/ DLAR 4500. 15.

1-4. ADMINISTRATIVE STORAGE.

Refer to TM 740-90-1 for administrative storage procedures.

1-5. DESTRUCTION OF ARMY ELECTRONICS MATERIEL.

Destruction of army electronics naterial to prevent eneny use shall be in
accordance with TM 750-244- 2.

1-6. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR).

If your ZM 71A/U needs inprovenent, let us know. Send us an EIR You, the user,
are the only one who can tell us what you don't I|ike about your equipnent. Let us
know why you don’t |like the design or performance. Put it on an SF 368 (Quality
Deficiency Report (SF 368). Ml it to us at Commander , US Arny Comrunications-
El ectronics Conmmand, and Fort Mnnouth, ATTN: DRSEL- ME-MP, Fort Mnmouth NJ 07703.
W'l send you a reply.

1-7. WARRANTY INFORMATION.

The ZM71A/ U is warranted by Hew ett-Packard Conpany for one year. Report all
defects in nmaterial or workmanship to your supervisor who wll take appropriate
action through your organizational maintenance shop. It starts on the date, found in
bl ock 23, DA form 2408-9, in the |og book.

1-8. LIST OF ABBREVIATIONS.

AR is Arny Regul ation

C is capacitance

D is capacitor dissipation factor
DA is Department of the Arny

F is farads

H is henrys

| is inductance

Kis Kilo (+3)

nmv is millivolts

1-2
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1-8. LIST OF ABBREVIATIONS (CONTINUED).

Mis Meg (+6)

mis mlls (-3)
nis Nano (-9)

pis Pica (-12)
Pam i s panphl et
para is paragraph
Q is inductor quality factor
R is resistance

SF is standard form
uis mcro (-6)
Vis volts

Wis watts

1-9. PREPARATION FOR STORAGE OR SHIPMENT.

See[paraqgraph 4-34]

1-3
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SECTION II. EQUIPMENT DESCRIPTION

1-10. EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES.

| MPEDANCE BRI DCGE

The ZM71A/U is designed to make quick and easy measurenents of resistance
(R), inductance (L), capacitance (C), capacitor dissipation

i nductance quality factor (Q.

Capabilities and Features

Maj or system conponent s:

a. | npedance Bridge
b. Power cable
c. Spare fuse

Seven function settings for R L, C D and Q
Seven ranges for each function

Four digit resolution for R L, and C

Aut omati c deci mal point

Single dial for D and Q measurenents

Automatic balance circuit for D and Q
Automatic null direction indicator

Accuracy of plus or minus (PORM 1 percent (PCT)

1-11. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS.

The location and description of major conponents for

are shown in figure 1-2.

1-4
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| MPEDANCE BRI DGE. The ZM 71A/ U neasures capacitance from 1pF to 1000uF in
seven ranges, inductance from 1uH to 1000H in seven ranges, resistance from
10 milliohnms to 10 negohns in seven ranges, capacitor dissipation factor

from0.001 to 20 in two ranges, and inductance quality factor from 0.05 to
1000 in two ranges. All operator controls are |ocated on the front and rear

panel s . The Inpedance Bridge is housed in a cabinet 6 by 7 by 11 inches,

wei ghs approximately 11 pounds, and is designed for table top use.

TN\

Connects the power
meter to a 115/230Vac
power source. The
cable is 7 feet

long with a nale

plug on one end and ‘\\ \\
a femal e plug on - \\ \
the other end. o —

PONER CABLE \

2
(/

X7
] —
—_— _:-———‘7—""
\ o) ®
<) .

N\
BN
NN T

SPARE FUSE

Supplied in an envel ope tied
to the power cable for use

in 115/ 230VAC operati on,

250V, 0.1A, slo-blo.

Figure 1-2. Location and Description of Mjor Conponents.
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Table 1-1.

Equi prent Dat a.

VEEI GHTS AND DI MENSI ONS
| MPEDANCE BRI DGE
\éi ght
Length
W dt h
Hei ght
PONER CABLE

Wi ght
Length

PONER REQUI REMENTS
Vol t age
Frequency
Power
Fuse
PERFORVANCE
Functi on

Range
CRL Counter

DQ Di al

Accur acy

Qperating Tenperature

11 Ib (5 Kg)

11 in. (279 m)
7.781 in. (198 m)
6.525 in. (165 nm

5 oz (450 g)
84 in. (2131 mm

115 or 230 V ac plus or minus 10 percent
48 to 66Hz
7 Watts

0.1 Ap

7 settings for capacitance series

and parallel, inductance series and
parallel, and resistance

7 control settings for each function.
0000 to 1086 in 0001 increments, wth
3 floating decinmal points.

Top scale from 8 to 1000 in various
steps for high Q

Second scale from 0.02 to 20 in various
steps for low Q

Third scale from50 to 0.05 in various
steps for high D

Bottom scale from 0.12 to 0.001 in
various steps for low D

PORM 1 PCT + 1 digit for 1nF to 100uF,
1nH to 100H, and 10 ohns to 1 megohm
PORM 2 PCT + 1 digit for 1pF to 1nF,
1uH to 1000H, 10 nilliohns to 10 ohns,
and 1 megohmto 10 megohns.

0 to +55 DEG C.

1-6
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SECTION I. DESCRIPTION AND USE OF OPERATOR CONTROLS AND INDICATORS

OO0 ©

T T 7 T

775 4260A UNIVERSAL BRIDGE [ / /

HEWLETT - PACKARD | / [

I I' /1 /'
GY-Ll e top == N Nl .
= e O raE SHSRCAS g e
T ’l o O O/ \ -4
ﬁk_\ VERNIER DQ RAf:GE < CRL "\a\ 7\
A i SN N —()
~\ N2 (7~ TR ~
G S\ H S &/ ) (1)
=" N\ g4 Nad \/

@

FUNCTION

UNKNOWN LINE GS ~CP- R ~LSq LP SENSITIVITY
LOW HIGH AUTO|AUTO LOW HIGH
/@ OFF ON ° ° ) ‘l\ { e _AQ
<1 - @ @ 0o
~ T ¥ & NF 13
Flow | N\
\ \ _
\ \ DL
— — ||
| B

Figure 2-1. Description and Use of Operator Controls and
I ndi cators, front view
KEY CONTROL OR FUNCTI ON
| NDI CATOR

Power swi tch

Turns ZM 71A/ U inpedance bridge ON and OFF.
Connects 115/230 V ac line voltage to the ZM 71A/ U
Push in for O\, out for OFF.

2-1
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KEY

CONTROL OR
| NDI CATOR

FUNCTI ON

UNKNOWN
term nal s

Used to connect the |eads of the conponent to
to be measured.

Connects the conponent to be nmeasured to the

internal circuits of the ZM 71A/ U.

Bi ndi ng post type connectors can be | oosened

to allow direct nounting, or bananna type test
| eads can be connected to the center hole.

DQ control
(Quter knob)

Controls the position of the DQ dial.
Mechani cally connected to the DQ dial and
controls internal electrical circuits.
Quter black knob mechanically noves the DQ dial (5).
Cl ockwi se rotation nmoves the DQ dial fromleft to
right decreasing the value of Q and increasing
the val ue of D.

DQ VERN ER
control
(I'nner knob)

Prevents false nulls caused by lack of resolution
with DQ control (3) when neasuring D and Q
Electrically adjusts internal circuits when
neasuring large D or small Q

Red knob turned fully counterclockwise is in

CAL position. (Does not nechanically node the

DQ dial (5).

DQ di al

I ndi cates the value of capacitor dissipation
factor (D) or inductance quality factor (Q.
Position of the DQ dial is controlled by DQ
control (3). Red pointer controlled by the

FUNCTI ON switch (14) indicates which scale is
used. Top scale is used for high Q second scale
is used for low Q third scale is used for high D
and bottom scale is used for |low D

Nul | neter

I ndi cates when a proper reading has been reached.
Electrically controlled by the CRL control (12).
Meter indicates the direction the CRL control
must be nmoved to establish a null or proper
reading. In R measurenents, indicator noves

to +and -. In C and L neasurenments, indicator
deflects to + only.

Center position indicates a null condition, |eft
of null is — or below proper value, and right of
null is + or above proper val ue.

2-2
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KEY CONTROL OR FUNCTI ON
| NDI CATOR
I RANCGE swi tch Sel ects the approximate value of the item being
nmeasur ed.
El ectrically controls the placenent of the decinal
point in R C and L nmeasurenents on the counter(g).
Seven position switch. Fully counterclockwi se is
for small values of R and L and | arge val ues
of C (ohms, uH, and uF). Fully clockwi se is for
| arge values of R and L and small val ues of
C (megohns, H, and pF).
8 RANGE and Di spl ays both the RANGE (7) and FUNCTION (14) switch
FUNCTI ON settings.
wi ndow Two plastic disks are mechanically coupled
to the RANGE and FUNCTI ON switches.
Range units are displayed as standard electrical
nmeasurenents (C has pF, nF, and uF; R has ohns,
kohns, and nohns; and L has uH, nH, and H).
Function units are displayed as standard
el ectrical schematic synbols (C and L have series
and parallel circuits and R has no synbol).
9 Nuneri cal Di spl ays the value of C, R or L.
counter Mechanically driven by the CRL control (12).
Four digit odoneter type counter with a range
from 0000 to 1086. (Upper limt may vary from
one inpedance bridge to another.)
10 Deci nal poi nt Use with the nunercial counter for the value of
i ndi cat ors. C R or L.
Electrically controlled by the position of the
RANGE and FUNCTI ON swi t ches.
One of three lights indicate the value of C, R or
L displayed on the numerical counter (9). If the
left light is on, the value on the nunercial
counter is 00.00; or if the center light is on the
value is 000.0; or if the right light is on the
val ue is 0000.
11 Di rection Indicates the direction the CRL control (12) nust
lights be turned to obtain a proper reading when

in Cp AUTO or Ls AUTO functions only.
Electrically controlled by the FUNCTION swtch
and internal neasuring circuits.

The left light indicates the CRL control nust be
turned counterclockwi se to obtain a |ower

counter value and the right light indicates the
CRL control nust be turned clockwise to obtain a
hi gher counter val ue.

2-3
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KEY

CONTROL OR
| NDI CATOR

FUNCTI ON

12

CRL control

Controls the position of the nuneric counter (9).
Mechani cally connected to the numerical counter
and controls internal electrical circuits that
deternmine the value of the item being neasured.
Cl ockwi se rotation increases the value displayed
on the counter and counterclockw se rotation
decreases the val ue displayed on the counter.

13

SENSI TIVI TY
control

Controls the sensitivity of the null meter (6).
El ectrically controls the amount of novenent
on the neter.

Cl ockwi se rotation increases null neter
sensitivity, and counterclockwi se rotation
decreases null meter sensitivity.

14

FUNCTI ON
switch

Sel ects the type of conponent to be measured and
what measurenment is to be perforned.
Electrically sets up the inpedance bridge to
neasure any of the three types of conponents and
the position of the decimal point.

Mechanically coupled to the range and function
wi ndow ( 8).

Cs/LOWN D is for measurenment of |ow capacitor
di ssipation factor and connects the

conponent in a series circuit, Co/HHGH D is
for measurenment of high capacitor

di ssipation factor and connects the

conponent in a parallel circuit, Cp/AUTO is

to determ ne the value of a capacitor, Ris

to determine the value of a resistor,

Ls/AUTO is to determne the value of an
inductor, Ls/LONQ is for neasurenent of |ow
i nductance quality factor and connects the
conponent in a series circuit, and Lp/HGH Q
is for measurenent of high inductance

quality factor and connects the conponent in
a parallel circuit.

2-4
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OSCILLATOR I
| INT EXT Fﬁ‘a
o IL w(® & e S g
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20‘ “6 1.1.5\'1 100MAT ww”;\'l;.;d;x.' o
CAP 230v ezMAT
________ ARIAQ — e i N
DETECTOR bt ”?
evaA MA X 3
: F I
LN —
D A (jw oG
Nau?’ - V N
Figure 2-2. Description and Use of Operator Controls and
I ndi cators, rear view
KEY CONTROL OR FUNCTI ON
| NDI CATOR
15 Power cabl e input Connects the power cable (supplied) to the
i npedance bridge.
Line voltage from input connector applied to
fuse for distribution to internal circuits
of inpedance bridge.
Three male pins with two index keys at the
t op.
16 Fusehol der Hol ds the 0.1 anp fuse.
Protects the inpedance bridge from external
l'ine surges or internal short circuits.
Push in and rotate counterclockwi se to renove
fuse.
17 Li ne vol tage Sel ects voltage to be used to power the

switch

i npedance bridge.

Al l ons 115 or 230 V ac line voltage to be
applied to the internal circuits of the

i npedance bri dge.

Two position slide swtch.
and down for 230 V.

Push up for 115 V

2-5
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KEY CONTROL OR FUNCTI ON
| NDI CATOR

18 BI AS BATTery Connects an external battery (up to 6V maximm
terminal s for use in C and L nmeasurenments requiring DC

bi as.

El ectrically connects the conponent being
nmeasured and the external battery to the

internal circuits of the inmpedance bridge.
Battery terminals are connected with positive (+)
on the right and negative (-) on the left. Leave
the shorting strap in place for nornal use.

19 DETECTOR Signal that can be used for an external tuned
out put amplifier or connected to an oscill oscope.
term nal s Anmount of signal is dependent on the position

of the CRL control (11).
Right terminal is signal output, and left term nal
is ground. Leave open for normal use.

20 Ext er nal Connects an external oscillator to the inmpedance
oscil | ator bridge for use in C, L, D, and Q neasurenents.
terminal s Allows the use of an external signal, 20Hz to

20kHz 2 volts maxi mum
Right terminal is for signal input, and |eft
termnal is ground. Leave open for nornal use.

21 OsCl LLATOR Selects either internal 1KHz oscillator or
I nt/ Ext external oscillator.
switch Internal position uses the internal 1kHz

oscillator and the error signal anplifier is
tuned to 1KHz. On the external position, an
external signal nust be introduced to the
external oscillator terminals (20) the error
signal anplifier response is flat.

Two position switch, left is INT and right is
EXT.

22 DQ RESI STOR Used to connect a variable resistor for special
CsLp | ow frequency capacitor dissipation factor or
term nal s i nductance quality factor neasurenents.

Maxi mum resi stance range is 0 to 300,000 ohns.
Leave shorting strap in place for nornmal use.

23 DQ RESI STOR Used to connect a variable resistor for special
CpLs/ bi as | ow frequency capacitor dissipation factor or
capaci tor i nductance quality factor measurenents.
term nal s Used to connect a capacitor for C or L

nmeasurenents when DC bias is required.

Maxi mum resi stance range is 0 to 300,000 ohns.
Capacitance is calculated.

Leave shorting strap in place for nornal use.

2-6
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SECTION Il. OPERATOR PREVENTIVE CHECKS AND SERVICES.

2-1. GENERAL.

To be sure that vyour equipnment is always ready for your m ssion, you
nmust do scheduled preventive maintenance checks and services (PMS). When
you are doing any PMCS or routine checks, keep in mnd the WARNNGS and
CAUTI ONS about electrical shock and bodily harm

2-2. PMCS TABLE.

A PMCS table for the ZM71A/U appears in tgble 2-T.] There are five
categories or intervals of PMCS: B, D, A W and M They head the
I NTERVAL colums of the PMCS table. A check mark in one or mpre of the

| NTERVAL colums indicates the check and/or service that should be
performed by the operator at a particular tinme.

a. B stands for before. B-PMCS should be performed BEFORE operation to nake
sure your equipnent is ready to go.

b. D stands for during. D-PMCS is perforned DURING operation. This wll help
you spot small troubles before they become big problens.

c. A stands for after. A-PMCS should be performed AFTER operation.

d. In general, WPMCS stands for WEEKLY and M stands for MONTHLY and are
i nportant preventive maintenance checks and services you make at those intervals to
keep serious problens from suddenly happening.

e. You should perform WPMCS as well as B-PMCS if:

. You are the assigned operator and have not operated the equipnent
since the |last WPMCS.

. You are operating the equipment for the first tine.

f. If your equipment fails to operate, follow the nmintenance instructions

i n [chapter 31

NOTE

If your equipment nust be in operation all the
time, check and service those itens that can be
checked and serviced wthout disturbing the
operation. Make the conmplete checks and services
when the equi pnent can be shut down.

g. VWenever an equipnent is reinstalled after renmpbval for any reason, perform the
necessary B-PMCS to be sure that the equipnment neets the readiness reporting
criteria.

2-7
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h. Routine checks are not listed as PMCS checks. They are checks such as the
fol | owi ng:

. C eani ng.

. Dusti ng.

. W pi ng.

. Checking for frayed cabl es.

. Storing itens not in use.

. Covering unused receptacles.

. Checking for |oose nuts, bolts, and screws.

i. Routine checks are things that you should do anytine you see they mnust be

done. If you find a routine check like one of those listed in your PMCS table, it
was |isted because other personnel reported problens with this item

2-8
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Table 2-1. Operator Preventive Mintenance Checks and Services.
| TEM TO BE PROCEDURES EQUI PMENT | S NOT READY/
| NSPECTED CHECK AND HAVE REPAIRED | AVAILABLE I|F:
OR ADJUSTED AS NECESSARY
ZM71A/ U Check for conpleteness Upon conpl etion of PMCS

(see[appendix 0 and
operation (see paragraph
2-4).

| MPEDANCE BRI DGE FRONT

Nul |
d ass

Met er

Check for punctures or

cracks that could permt
foreign matter to enter
net er

nmechani sm

CRACKED”

Knobs

Check for fractures or
cracks that could permt
sl i ppage of knobs on
shafts. Check for proper
alignment of function
knob to its markings on
front panel. Tighten

| oose setscrews as
necessary.

\\\FRACTURED

checks, available
equi prent i s insuf-
ficient to support
m ssi on.

uni t

Excessive noisture or
dirt enters to prevent
proper neter operation.

Loose/ danaged/ mi ssi ng
knobs prevent proper
sel ection of controls.
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Table 2-1. Operator Preventive Miintenance Checks
and Services (Continued).

I TEM {1 NTERVAL | TEM TO BE PROCEDURES EQUI PMENT |'S NOT READY/
NO. BIDJA|W|M| | NSPECTED CHECK AND HAVE REPAI RED |AVAI LABLE IF:
OR ADJUSTED AS NECESSARY

XX X ] Switches Check range and function |Any switch does not
switches for free nove- function properly
ment and positive action. | (electrically or
Check range function mechani cal | y).

wi ndow for proper
novenent of range and
function indicators.
Check ON-OFF switch to
see that it remains in

when on.

X|X X| Controls Check VERNI ER and SENSI- |Any control does not
TIVITY controls for free |function properly
novenent. Check DQ con- (electrically or
trol for free novenent mechani cal | y) .

and dial variation.

Check CRL control for
free novenent and nu-
nerical counter variation
from 0000 to approx 1086.

X X | Terminals Check for closed or Def f ecti ve/ danaged
broken contacts, broken term nal s prevent
insulator, and stripped proper use or result
t hr eads. in safety hazard.
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Table 2-1. Operator Preventive Mintenance Checks
and Services (Continued).

| TEM |INTERVAL | TEM TO BE PROCEDURES EQUI PMENT | S NOT READY/
NO. B[D|A|W|M| | NSPECTED CHECK AND HAVE REPAI RED | AVAI LABLE IF:
OR ADJUSTED AS NECESSARY

3 | MPEDANCE BRI DGE REAR
X X| Connect or Check for closed or Def ect i ve/ danaged
and broken contacts, connector/terninals
Term nal s br oken insul ators, prevent proper use
stripped threads, and or result in safety
m ssing screws, and hazar d.

shorting bars.

BROKEN

X X| Switches Check oscillator and Swi tch does not
vol tage select switches function properly
for free novenent and (electrically or
positive action. nmechani cal | y) .

(S 230
116 )
X X| Fusehol der Check for open fuse, Set inoperable.

broken contacts, and
br oken insul ator.

4 ACCESSCRI ES
X X} Cable Check for frayed wires Daneged contacts/
and closed or broken insulation inpairs
contacts. proper operation.
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SECTION Ill. OPERATION UNDER USUAL CONDITIONS

2-3. PREPARATION FOR USE.

Set the inpedance bridge controls as follows:

FUNCTION switch (12) to the type of measurenent to be made as

[Cs LOWD (14) or Cp HHGH D (15) for capacitor dissipation factor,
Cp AUTO (13) for capacitor neasurenent,

Ls AUTO (11) for inductor neasurenent,
Ls LONQ (10) or Lp HHGH Q (8) for inductance quality factor.

SENSI TIVITY control (9) alnpbst fully counterclockwi se (about 5 DEG

CRL control (7) for a numerical counter (6) reading of 1030.
DQ VERNI ER control (3) fully counterclockw se to CAL (2).

Line voltage selector switch (20) to the line voltage present at your

OSClI LLATOR switch (17) to INT 1kHz (16).
DQ resistor CsLp ternminal (18) with shorting strap in place.
DQ resistor CpLs/BIAS capacitor terminal (19) with shorting strap in

Bl AS BATTERY terminal (21) with shorting strap in place.
DETECTOR out put term nal (22) open.

External oscillator terminal (23) open.

a.
(1) power switch (1) OFF (out).
(2)
fol | ows:
R (4) for resistance neasurenent,
(3)
from fully counterclockw se).
(4) RANGE switch (5) to md range.
(5)
(6)
(7)
[ ocation (115/230VAC).
(8)
(9)
(1o)
pl ace.
(11)
(12)
(13)
L@J no\n

w © o

P =

R [ | .

L

7
g ff”‘“ %\ N @
~®

/1 T\

s

@
?0'*1 20‘"1 0Q REBISTOR

- CRL >
ST
7N,
I J,‘f
‘(@

FL CYION

INE C8  ~C SENSITIVITY

N @ / ®
%vr
O R —
X St
L R ) E,,——- q
LINE —

Q?@:n
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2-4. OPERATING PROCEDURE.
a. If the null meter pointer (1) is not centered, adjust as follows:

(1) Make sure no power is applied to the inpedance bridge and that the
power switch is OFF (out). |f power has recently been renpved, allow
30 seconds for internal electrical circuits to discharge.

(2) Renpbve the two screws (RPSTL figure 1, item 18) that hold the top
cover to the rear panel. Slide the top cover (RPSTL figure 1, item
14) to the rear and renove.

(3) Locate null meter zero adjustment screw (3) in the center of the null
nmeter. Rotate the adjustment screw clockwise until null meter pointer
(1) approaches zero mark (2) fromthe left.

(4) Continue the clockwi se rotation until null neter pointer (1) is
directly over zero mark (2). If the pointer overshoots the mark,
continue rotating adjusting screw (3) clockwise until the pointer

once again approaches the zero mark from the left.

(5) Rot at e adj ustment screw (3) countercl ockwi se (about 5 degrees) until
it releases from the neter suspension. |f null nmeter pointer (1)
noves off zero mark (2), repeat steps 3 and 4.

(6) Repl ace the top cover (RPSTL figure 1, item 14).

NOTE

This is the only operator adjustment |ocated
i nsi de the case.

2-13
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b. Connect power cable (1) to power input connector (2). Push in power swtch
(3). The power switch button should remain in and one of the decinal
poi nts shoul d gl ow.

3
[N
N

\
) >\<
5

2 T 2\
O 8, W A\
NOTE

Wait about two minutes for the inpedance bridge to
stabilize before proceeding to the next step.

2-5. POWER.

Power applied to an unkown resistor will vary dependi ng upon the value of the
unknown resistor. Maxi mum open circuit voltage at the UNKNOM terminals is 40 Vdc.
Maxi mum short circuit current through the UNKNOM terminals is 25mA. These val ues
are effected by the RANGE switch position, CRL control setting, and the unknown
val ue. Vol tage across the unknown resistor can be neasured with a high input

i npedance voltneter. Current through an unknown resistor can be neasured with an
amet er.

2-6. RESISTANCE MEASUREMENT.

Resi stance val ues between 100 ohns and 10,000 ohns can be nmeasured with 1
percent accuracy by following the instructions given below. For 1 percent accuracy

of values below 100 ohnms and above 10,000 ohns, see paraagraph 2Z-/7] for measurenent
i nstructions.

a. Perform the turn-on procedures |isted i _paragraph 2-3] and 2-4.

b. Set FUNCTION switch (10) to R position (11).
NOTE

For best results, resistor leads should be as
short as possible and secured tightly to the
bi ndi ng posts to reduce contact resistance. Short
heavy |eads should be used whenever possible to
reduce |ead resistance.

¢c. Connect the resistor to be nmeasured to UNKNOMN termnals (12).

2-14
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RESISTOR MEASUREMENT
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d.

1.

Rotate SENSI TIVITY control (9) clockwi se until null neter (4) deflects 1
scale mark fromnull neter zero mark (2).

I'f null meter pointer (3) noves left (towards -), turn RANGE switch (1)
cl ockwi se until the pointer noves closer to null meter zero mark (2).

If null meter pointer (3) noves right (towards +), turn RANGE switch (1)
countercl ockwi se until the pointer noves closer to null neter zero mark

(2).

Rotate SENSI TIVITY control (9) clockw se until null neter (4) deflects
full scale + or -.

[f null meter (4) indicates a negative (-) full scale deflection, turn CRL
control (8) clockwise for a zero indication on the null meter. If the null
nmeter indicates a positive (+) full scale deflection, turn the CRL control
countercl ockwi se for a zero indication on the null neter.

Rotate SENSITIVITY control (9) fully clockwi se and adjust CRL control (8)
for a zero indication on null neter (4).

Read the value of the resistor on nunerical counter (6) taking care to
note the position of decimal point (7) and the value in range and function
wi ndow (5).

Exanpl e: Nunerical counter (6) with decimal point (7) reads 01.98 with
range and function w ndow (5) set at Kohms. The value of the
resistor is 1.98K ohns or 1,980 ohns.

NOTE

For maxinmum resolution, the final nuneri cal
counter reading should be greater than 0100.
Subtract resistor lead resistance from the
nuneri cal counter reading.

Rotate SENSI TIVITY control (9) fully counterclockwi se and renove the
resistor.

2-7. RESISTANCE MEASUREMENT.

To perform resistance neasurenents below 100 ohns and above 10,000 ohns, a

sensitive DC null neter is required. Disconnect the shorting strap (if any) on the
DC nul |

2-16

a.

nmeter to renove the common terminal from ground to avoid ground | oops.

Perform the turn-on procedures listed i fi_paragraph 2-3 and 2-4.

Connect the external DC null neter as foll ows:

(1) Connect the DC null neter common/ground/low terminal to the detector
term nal ground.

(2) Connect the DC null meter input termnal to unknown Low term nal
(12).
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Set FUNCTION switch (10) to R position (11).
NOTE

For best results, resistor |eads should be as
short as possible and secured tightly to the
bi ndi ng posts to reduce contact resistance. Short
heavy |eads should be used whenever possible to
reduce |ead resistance.

Connect the resistor to be measured to UNKNOWN terminals (12).

Rotate SENSI TIVITY control (9) clockw se until null neter (4) deflects
fromnull meter zero mark (2).

If null meter pointer (3) noves left (towards -), turn RANGE switch (1)
cl ockwi se until the null meter pointer noves closer to null neter zero
mark (2).

If null meter pointer (3) moves right (towards +), turn the RANGE swi tch

(1) counterclockwise until the null neter pointer noves closer to null
neter zero mark (2).

Rotate SENSI TIVITY control (9) clockw se until null neter (4) deflects
full scale + or -.

[f null meter (4) indicates a left full scale deflection, turn CRL control
(8) clockwise for a zero indication on the null meter. If the null nmeter
indicates a right full scale deflection, turn the CRL control
countercl ockwi se for a zero indication on the null neter.

Rotate SEMSI TIVITY control (9) fully clockwi se and adjust CRL control (8)
for a zero indication on null neter (4).

Read the value of the of the resistor on nunerical counter (6) taking care
to note the position of decimal point (7) and the value in the range and
function wi ndow (5).

Exanpl e: Nunerical counter (6) with decimal point (7) reads 01.98 and

range and function w ndow (5) set at Mhns. The value of the
resistor is 1.98M ohms or 1,980,000 ohns.

NOTE
For maxi mum resol ution, the final nuneri cal
counter reading should be greater than 0100.

Subtract resi stor | ead resistance from the
nunerical counter reading.

Rotate SENSITIVITY control (9) fully counterclockwi se and renpve the
resistor.

Di sconnect the DC null neter.
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2-8. CAPACITANCE.

Capaci tance nmeasurenments are normally made at a frequency of 1KHz fromthe -
internal oscillator. For capacitance neasurements at frequencies between
20 Hz and 20 KHz an external oscillator is needed. See[paragraph Z2-I7]for
instructions .

Direction |lights above the CRL control indicate the correct direction the
CRL control nmust be turned. The null neter pointer will only nobve right
(towards +).

Resi dual capacitance of the UNKNOWN terminals can be measured with nothing
connected to the UNKNOMN ternimals. Set the FUNCTION switch to Cp AUTO and
the RANGE switch to pF. Wth nothing connected to the UNKNOWN term nals,
rotate the CRL control wuntil a null is indicated. A typical value of
resi dual capacitance is about 2 pF or |ess.

If external |eads are used, connect them to the UNKNOM terninals and
perform the measurenent for residual capacitance.

To neasure voltage across a capacitor a vacuum tube voltneter is needed.
Measure the voltage as foll ows:

(1). Performthe procedures listed in[para_2-9] and |eave the inpedance
bridge set-up at null.

(2). Isolate the voltmeter from ground by using two-prong power cord
adapter and |eave the adapter pigtail disconnected from ground.

(3). Connect the voltnmeter input ground term nal to the inpedance bridge
det ector ground termninal.

(4). Connect the voltneter input terminal to the inpedance bridge UNKNOMW
termnal (not the LONtermnal).

(5). Read the voltage on the voltneter.

2-9. CAPACITANCE MEASUREMENTS.

2-18

Perform the turn-on procedures listed in[para_2-3] and 2-4.

Set FUNCTION switch (10) to Cp AUTO (11) position.

WARNING

DI SCHARGE THE CAPACITOR TO BE MEASURED BEFORE
CONNECTING IT TO THE UNKNOAN TERM NALS.

Connect the capacitor to be neasured to UNKNOM terminals (14).

Rotate SENSI TIVITY control (9) fully clockw se.



TML1- 6625-3077-14

CAPACITOR MEASUREMENT
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e. Rotate RANGE control (4) until direction indicator (7) alternates left and
right. Leave the RANGE switch on the setting that lights the left
direction indicator if possible. If the direction indicator lights only
the left light when turning the RANGE switch, |eave the RANGE switch on
the pF position. If the direction indicator lights only the right |ight
when turning the RANGE switch, |eave the RANGE switch on the highest uF
posi tion.

f. Rotate CRL control (8) the direction shown by direction indicator (7)
until a zero is indicated on null neter (3). |If the left light is on,
rotate the CRL control counterclockwi se to decrease the value. |If the

right light is on, rotate the CRL control clockwi se to increase the val ue.

NOTE

The direction indicator is very sensitive and will
switch to the other direction quickly. It is best
to get close to the value with the direction
indicator and then zero with the null neter.

g. Read the value of the capacitor on numerical counter (5) taking care to
note the position of decimal point (6) and the value in range and function
wi ndow (2). Subtract the residual capacitance from this reading and that

is the value of the capacitor.

Exanmpl e:  Nunmerical counter (5) with decinmal point (6) reads 019. 2.

Range

and function wi ndow (2) is set at uF. Residual capacitance is 1

pF. The value of the capacitor is .000019199999 farads

19.199999 uF.
NOTE

For maximum resolution, the final nuneri cal
counter reading should be greater than 0100.

or

h. Rotate SENSI TIVITY control (9) fully counterclockwi se and renpve the

capaci tor.

2-10. CAPACITOR DISSIPATION.

a. The DQ dial overlaps capacitor dissipation from0.05 to 0.12 on the Cs and
Cp FUNCTI ON settings. The difference between Cs and Cp is |arge when

capacitor dissipation is greater then 0.1. Cs is within 1 PCT of Cp when
capacitor dissipation is less than 0.1.

b. The DQ VERNIER control provides fine electrical adjustnent during
capaci tor dissipation factor measurements. The DQ VERNI ER control hel ps
prevent false nulls and does not vary the DQ dial. It is useful only when

nmeasuring l|large capacitor dissipation factors.

2-11. CAPACITOR DISSIPATION MEASUREMENTS.

a. Performthe turn-on procedures listed if_paragraph 2-3] and 2-4.
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h. Perform the capacitance neasurenent procedure as shown in paragrapn 2-=9)
Do not renpve the capacitor being neasured from the unknown termnals.
Leave the inpedance bridge set-up at null.

NOTE

The capacitor dissipation factor nust be neasured
after capacitance neasurenent has been perfornmed.
Do not change the setting of the CRL control or
range switch at this tinme.

c. Set FUNCTION switch (10) to Cp HGH D (13) position.
d.  Rotate SENSITIVITY control (9) fully clockwi se.

e. Rotate DQ control (15) for a mininmum indication on null neter (3). CRL
control (8) may be slightly adjusted for the best null.

f. 1f a null indication is inpossible, set the FUNCTION switch to Cs LOND
(12). Rotate DQ control (15) for a mininmum indication on null neter (3).
CRL control (8) may be slightly adjusted for the best null.

NOTE

For | arge capacitor dissipation factors (5 to 50)
using the dgq vernier control with the dg control
hel ps to obtain a null.

g. Read the value of the of the capacitor dissipation factor on DQ dial (1)
taking care to note the position of red pointer.

Exanpl e: Lower scale (16) on DQ dial indicates .08. The value of the
capacitor dissipation factor is 0.08.

h. Rotate SENSITIVITY control (9) fully counterclockwi se and renopve the
capaci tor.

2-12. INDUCTANCE.

a. | nduct ance neasurenents are nornmally nade at a frequency of 1KHz fromthe
internal oscillator. For inductance measurenments at frequencies between 20
Hz and 20 KHz, an external oscillator is needed. See [paragraph 2-171] for
instructions.

b. The direction lights above the CRL control indicate the correct direction
the CRL control nust be turned to zero the null neter. The null neter wll
only nove right (towards +).

¢c. Residual inductance of UNKNOWN terminals (13) can be measured with a short
circuit on the UNKNOMN terminals. Set FUNCTION switch (12) on Ls AUTO (11)
and RANGE switch (2) to uH Wth a heavy short wire connected to the

UNKNOMWN termnals, rotate CRL control (7) until a null is indicated on
null meter (3). A typical value of residual inductance is about 1 uH or
less .
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If external |eads are used, connect themto the UNKNOMN termnals (13) and
perform the measurenent for residual inductance.

To nmeasure voltage across an inductor, a vacuumtube voltneter and a
capacitive voltage divider are needed. Measure inductor voltage as
fol | ows:

1). Perform the procedures listed in[para 2-13] and |eave the inpedance
bridge set-up at null.

2). | solate the voltneter from ground by using two-prong power cord
adapter and |eave the adapter pigtail disconnected from ground.

3). Connect the capacitive divider to the voltneter.

4). Connect the voltneter/divider input ground terminal to the inpedance
bri dge detector ground terminal on the rear panel.

5). Connect the voltmeter/divider input terminal to inpedance bridge
UNKNOWN terminal (13) (not the LONtermnal).

6) . Read the voltage on the voltneter.

2-13. INDUCTANCE MEASUREMENTS.

a.

b.

Perform the turn-on procedures |isted if_paragraph 2-3] and 2-4.

Set FUNCTION switch (12) to Ls AUTO (11) position.
Connect the inductor to be measured to UNKNOWN terminals (13).
Rotate SENSI TIVITY control (8) fully clockw se.

Rotate RANGE control (2) until direction indicator (6) alternates left and
right. Leave the RANGE switch on the setting that lights the left
direction indicator if possible. If only the left direction indicator
lights when turning the RANGE switch, leave the RANGE switch on the uH
position. If only the right direction indicator lights when turning the
RANGE switch, |eave the RANGE switch on the highest H position.

Rotate CRL control (7) in the direction shown by direction indicator (6)
until a zero is indicated on null meter (3). If the left light is on,
rotate the CRL control counterclockwise to decrease the value. If the
right light is on, rotate the CRL control clockw se or increase the val ue.

NOTE

The direction indicator is very sensitive and will
switch to the other direction quickly. It is best
to get close to the value with the direction
i ndicator and then zero with the null neter.
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g. Read the value of the inductor on numerical counter (4) taking care to

note the position of decimal point (5) and the value in the range and
function window (1). Subtract the residual inductance from this reading
and that is the value of the inductor.

Exanpl e: Nunerical counter (4) with deciml point (5) reads 019.2. Range
and function window (1) is set at uH Residual inductance is 1
uH. The value of the inductor is .000019199999 heneries or
19. 199999 uH.

NOTE

For maxi num resolution, final nunerical reading
shoul d be greater than 0100.

h. Rotate SENSI TIVITY control (8) fully counterclockwi se and renove the
i nductor.

2-14. INDUCTANCE QUALITY.

a. The DQ dial overlaps inductor quality from 8 to 20 on the Ls and Lp
FUNCTI ON settings. The difference between Ls and Lp is large when
i nductance quality is less than 10, and Ls is within 1 PCT of Lp when
i nductance quality is mre than 10.

b. The DQ VERNI ER control provides fine electrical adj ustment  during
i nductance quality factor neasurenents. The DQ vernier control helps
prevent false nulls and does not vary the DQ dial. It is useful only when
measuring snall inductance quality factors.

2-15. INDUCTANCE QUALITY MEASUREMENTS.

a. Perform the turn-on procedures |isted ifl_paragraph 2-3] and 2-4.

b. Perform the inductance neasurement procedure |isted i n[paragraph 2=13] Do
not renove the inductor being measured fromthe UNKNOWN term nals. Leave
the inpedance bridge set-up at null.

NOTE

I nductance quality factor nust be mneasured after
t he inductance measurement has been perforned. Do
not change the setting of the crl control or RANGE
switch at this tine.

c. Set FUNCTION switch (12) to Ls low Q (10) position.
d.  Rotate SENSITIVITY control (8) fully clockw se.

e. Rotate DQ control (14) for a mnimm indication on null meter (3). CRL
control (7) may be adjusted slightly for the best null.

f. If a null indication is inpossible, set the FUNCTION switch to Lp high Q
(9). Rotate DQ control (14) for a mnimmindication on null meter (3).
CRL control (7) may be adjusted slightly for the best null.
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NOTE

For small inductance quality factors (.02 to .2),
use the DQ VERNI ER control with the DQ control to
obtain a null.

g. Read the value of the inductance quality factor on DQ dial (16) taking

care to note the position of the red pointer.

Exanple: DQ dial (16) with pointer on |ower scale (15) reads 3. The val ue

of the inductance quality factor is 3.

h. Rotate SENSI TIVITY control (8) fully counterclockw se
i nduct or.

2-16. SHUTDOWN PROCEDURES.

a. To shutdown the inpedance bridge.

and renpve the

1). Turn OFF the power switch. Switch should be in the OUT position.

2). Disconnect any conponents fromthe UNKNOW terninals.

3). Di sconnect any conponents from the rear panel.

4). Check to see that shorting straps are in place on the CsLp terninal,

CpLs termnal and the BATTERY termnal.

5). Di sconnect the power cable from the line voltage receptacle and the

i npedance bri dge.

2-17. OPERATING INSTRUCTIONS ON DECALS AND INSTRUCTION PLATES.

USE CORRECT VOLTAGE SETTING
AND FUSE- SEE MANUAL

UTILISER TENSION ET FUSIBLE
STOP APPROPRIES- C F MANUEL

BENUTZEN SIE KORREKTE SPANNUNGSEIN-
STELLUNG UND SICHERUNG-SIEHE MANUAL

v T T
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SECTION V. OPERATION UNDER UNUSAL CONDITIONS
2-18. OPERATION IN EXTREME HEAT AND EXTREME COLD.

a. Operate the inpedance bridge only in a tenperature range of O to +55 DEG C
(32 to 131 DEG F).

b. Any operation out of the above tenperature range may effect the accuracy
and/ or the operation of the inpedance bridge.

2-19. OPERATION IN WET WEATHER.

a. The inpedance bridge wll operate normally in 95% humidity at
+40 DEG C.
b. If the inpedance bridge has gotten wet (rain, snow, etc), allowit to dry

conpl etely before using.
c. Do not operate the inpedance bridge in sea spray.
2-20. OPERATION IN SANDY OR DUSTY AREAS.

a. Protect the inpedance bridge and its accessories from sand and/or
dust .

b. dean glass surface and contacts whenever they get dirty.

2-21. FORDING.

Rt

"CAUTION |

PSS

OPERATI NG THE | MPEDANCE BRI DGE WHEN WET MAY CAUSE
PERVANENT DANMAGE.

a. Before fording:

1 Pl ace the inpedance bridge in a waterproof container wth enough
(1)
padding to keep it from being jarred.

(2) Secure the container to a part of the vehicle.
b. During fording:

(1) Take special care to protect the container from anything
(cracking/ breaking) that would allow water to seep in.

(2) Remenber that the container will float if not properly secured.
c. After fording:

(1) Unpack the inpedance bridge from the container.

(2) Check to see if any padding is wet.
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(3) Check to see if any noisture has formed on the inpedance bridge.

(4) If slight moisture is present on the inpedance bridge allow it to dry
conpl etely before using.

2-22. EMERGENCY PROCEDURES.

a. Reduction of power. The inpedance bridge will operate with power reduced
from 115V to 103.5VAC or from 230V to 207VAC. The inpedance bridge wll
not operate properly with any futher reduction of power.

b. Failure of a portion of the inpedance bridge. If the inpedance bridge
fails to operate and you have perfornmed the troubleshooting procedures
(paraagraph _3-27] notify general support maintenance.

2-27/ (2-28 BLANK)
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CHAPTER 3

OPERATOR MAINTENANCE INSTRUCTIONS
SECTION 1. LUBRICATION

3-1. LUBRICATION INSTRUCTIONS.

There are no lubrication requirements for the inpedance bridge.
SECTION Il. TROUBLESHOOTING

3-2. TROUBLESHOOTING PROCEDURES.

[Table 3-1 |ists comon mal functions which you may find during operation or
mai nt enance of the inpedance bridge or its conponents. You should perform the
tests/inspections and corrective actions in the order Iisted.

This manual cannot list all malfunctions that nmay occur, nor all tests or
i nspections and corrective actions. If a malfunction is not listed or is not
corrected by listed corrective actions, notify your supervisor.

Table 3-1. Operator’s Troubl eshooting.

ZM 71. 4/ U | MPEDANCE BRI DCE.

MALFUNCTI ON

TEST OR | NSPECTI ON

| CORRECTI VE ACTI ON
i

1. MECHANI CAL METER ZERO DCES NOT ZERO THE METER
1

Step 1. Check to see if power is off.
1

Turn off power swtch.

Step 2. Check to see if the adjustment screw noves freely.
i

Notify general support naintenance.

2. | MPEDANCE BRI DGE NOT OPERATI NG
'

Step 1. Check to see if the power cable is connected to
the power receptacle and to the inpedance bridge.
|

Make proper connections (paragraph 2-4m).

Step 2. Check to see if the line voltage select switch is on the
proper setting.
|

Set the switch to the voltage available (115 V or 230 V).

3-1



TML1- 6625-3077- 14

Table 3-1. Operator’s Troubl eshooting (Continued).

MALFUNCTI ON
TEST OR | NSPECTI ON

CORRECTI VE ACTI ON
|

4,

3-2

2.

|

1

I I\/PEDAII\ICE BRI DGE NOT OPERATI NG (Conti nued) .

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Check tlo see if the fuse is open/broken.
Repl ace (See section II1).

Check tlo see if the fuseholder cap is cracked or broken.
Repl ace (See section I11).

Check to see if the power is available at the power
receptacl e.
1

Move to a working receptacle.

Check to see if the power cable is open or shorted.
|

Check with an ohmeter (See section II1l).

Check to see if the power switch remains in when pushed

and one of the decimal points glows. [[(paragraph 2-4b).
I

Notify general support naintenance.

RANGE SW TCH KNOB ROTATES ON SHAFT.
!

Step 1.

Step 2.

Step 3.

Check to see if the setscrews are |oose.
I

Tighten the setscrews.

Check to see if the knob is cracked or broken.
|
Repl ace (See section 111).

Check to see if switch shaft is scored.
[

Notify general support naintenance.

FUNCTI ON SW TCH KNOB ROTATES ON SHAFT.

1
Step 1.

Step 2.

Check to see if the setscrews are |oose.
[
Tighten the setscrews.
Check to see if the knob is cracked or broken.

i
Repl ace (See section II1).
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Table 3-1. Operator’s Troubl eshooting (Continued).

MALFUNCTI ON

TEST OR | NSPECTI ON

CORRECTI VE ACTI ON
!

|
|
4, FUNCTI(!]\I SWTCH KNOB ROTATES ON SHAFT (Continued).
Step 3. Check to see if switch shaft is scored.
Notify general support naintenance.
5. CRL COIJNTER KNOB ROTATES ON SHAFT.
Step 1. Check t'o see if the setscrews are | oose.
Ti ghten the setscrews.
Step 2. Check tlo see if the knob is cracked or broken.
Repl ace (See section 111).

Step 3. Check t"o see if shaft is scored.

Notify general support naintenance.

6. SENSI TI VITY KNOB ROTATES ON SHAFT.
1

Step 1. Check to see if the setscrews are |oose.
|

Tighten the setscrews.

Step 2. Check to see if the knob is cracked or broken.
|

Repl ace (See section 111).

Step 3. Check to see if shaft is scored.
|

Notify general support naintenance.

1. DQ CONTROL KNOB ROTATES ON SHAFT.
i

Step 1. Check to see if the setscrews are |oose.
1

Tighten the setscrews.

l

Step 2. Check t'o see if the knob is cracked or broken.

Repl ace (See section 111).

Step 3. Check t'o see if shaft is scored.

Notify general support naintenance.
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Table 3-1. Operator’s Troubl eshooting (Continued).

MALFUNCTI ON
TEST OR | NSPECTI ON
| CORRECTI VE  ACTI ON

| |

8. DQ VERNI ER KNOB ROTATES ON SHAFT.
1

Step 1. Check to see if the setscrews are |oose.
1

Tighten the setscrews.
Step 2. Check tlo see if the knob is cracked or broken.

Repl ace (See section 111).

Step 3. Check to see if shaft is scored.
i

Noti fy general support naintenance.

9. ZM7IAU WLL NOT MEASURE COVPONENT VALUES.

1

Step 1. Check to see if the conponent is connected to the UNKNOM

termnals securely.
|

Make proper connections.

Step 2. Check to see if the FUNCTION switch is on the proper
setting.
1

Set to neasurenent being perforned.

Step 3. Check to see if the RANGE selector is set on incorrect
setting.
1
Rotate the RANGE selector to show a | esser deflection
on the null neter.

Step 4. Check to see if the SENSITIVITY control is turned down
(counttlarcl ockwi se) .

Rotate SENSI TIVITY control clockw se.

Step 5. Check to see if the oscillator switch is set to INT if

no external oscillator is used.
I

Make proper setting.

Step 6. Check to see if the CsLp, CpLs and BATTERY terninals are
shorte? if no conponent is being used.

Repl ace shorting straps.
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Table 3-1. Operator’s Troubl eshooting (Continued).

MALFUNCTI ON
TEST OR | NSPECTI ON
] CORRECT| VE  ACTI ON

9, ZMT71AU WLL NOT MEASURE COVPONENT VALUES (Continued).
' I
step 7. If leads are used for conponent hook-up, check to

see if they are open.
1

Notify general support naintenance.
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SECTION Ill. MAINTENANCE PROCEDURES
CHECKING THE FUSE.
1. Rotate the fuseholder cap (1) counterclockwi se until it stops.
2. Pull out the fuseholder cap (1) and fuse (2).
3. Look at the fuse to see if the small wre inside (3) is burned or broken.
Check continuity with an ohmmeter. If replacing the fuse, make sure it is 250V,

0.1 (1/10) AWMP, slow bl ow.

4, To replace the fuse, insert the fuse into the fuseholder cap and place it
into the fusehol der.

5. Push in and rotate the fusehol der cap clockw se until it Iocks.

y.4 N
BURNED BROKEN
CLEANING ELECTRICAL CONTACTS,
1. If contacts or termnals are tarnished, clean with a cotton swab and a
smal | anobunt of contact cleaner.
2. If contacts or ternmnals are burned, first clean with a small file, and then

with a cotton swab and a small ampunt of contact cl eaner.

|
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ALIGNMENT OF THE FUNCTION KNOB.

L

Turn the FUNCTION selector switch (1) fully counterclockwi se wuntil the
shaft stops.

Loosen the two hex drive setscrews (2).

Rotate FUNCTI ON sel ector knob pointer (3) without turning the shaft (4) to
the Cs LON D setting.

Tighten the setscrews (2) to secure the knob to the shaft (4).

FUNCTION
Gs ~CPqo R rLs;

ALIGNMENT OF THE DQ VERNIER KNOB.

L

Turn the DQ VERNIER control (1) fully counterclockwi se wuntil the shaft
st ops.

Loosen the two hex drive setscrews (3).

Rotate the DQ control knob pointer (4) wthout turning the shaft (2) to
the CAL setting.

Tighten the setscrews (3) to secure the knob to the shaft (2).

VERNIER DQ

3-7
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ALIGNMENT OF THE RANGE KNOB.

1

2.

Turn the function selector switch to the R position (1).

Turn the RANGE switch (3) fully counterclockwise. Now turn the RANGE
switch clockwise one step at a tine until the first Kohm appears in the
range/ functi on w ndow (2).

Loosen the two hex drive setscrews (5).

Rotate range switch knob pointer (6) without turning the shaft (4) to
poi nt straight up.

Tighten the setscrews (5) to secure the knob to the shaft (4).

P CN

FUNC/ION =

o ~C R
Lgﬁv HIGH ZJTO|Aq¥oLf§w H'[gH /\/\
v U W w RAN hd
\\)/j/:\%// @\gfﬁ GE //
i

& (o

@

ALIGNMENT OF THE SENSITIVITY KNOB.

1

3-8

Turn the SENSITIMITY control (1) fully counterclockwi se wuntil the shaft
st ops.

Loosen the two hex drive setscrews (2).

Rotate the SENSITIVITY knob pointer (3) without turning the shaft (4)
the 7 o' clock position.

to

Tighten the setscrews (2) to secure the knob to the shaft (4).

o SENSITIVITY a
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REMOVING/INSTALLING FUNCTION KNOB.

L

If the knob alignment is correct, set the FUNCTION switch pointer (1) to the Cs
LON D setting (4).

Loosen the two hex drive setscrews (2).
Remove the old knob (3) taking care not to nove the shaft (5).

Install the new knob (6) on the FUNCTION switch shaft (5) and position the
pointer (7) to the Cs LOND setting.

Tighten the setscrews (8) to secure the knob to the shaft (5).
Cs
] N
A A

.
N <>\ A& D
—{ ) AN

Ao
® N

REMOVING/INSTALLING RANGE KNOB.

If the knob alignment is correct, set the RANGE switch pointer (2) straight up.

Loosen the two hex drive setscrews (3).
Remove the old knob (1), taking care not to nove the shaft (5).

Install the new knob (7) on the RANGE switch shaft (5) and position the pointer
(4) straight up.

Tighten the setscrews (6) to secure the knob to the shaft (5).

R 9 //’/\‘\\
\ ./ﬁ[\\/’ ®\ PN /\
aeN S AN
PYEN. o—{ 2 e

N A2

®

3-9



TML1- 6625-3077- 14

REMOVING/INSTALLING DQ CONTROL KNOB.

L If the DQ VERNI ER knob alignment is correct, set the DQ VERN ER knob pointer (8)
to the CAL setting (3).

2.  Loosen the two hex drive setscrews (9) on the DQ VERN ER knob (7).

3. Remove the DQ VERNI ER knob (7) taking care not to nove the shaft (5).

4. Loosen the two hex drive setscrews (2) on the DQ control knob (I).

5. Renove the old knob (1).

6. Install the new knob (10) on the DQ control shaft (4).

7. Tighten the setscrews (6) to secure the DQ control knob to the shaft (4).

8. Install the DQ VERNI ER knob (7) on the DQ VERN ER shaft (5) and position the
pointer (8) to the CAL setting.

9. Tighten the setscrews (9) to secure the DQ VERI Nl ER knob to the shaft (5).

Y

‘ I4

©
=
&
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REMOVING/INSTALLING DQ VERNIER KNOB.

L

If the knob alignment is correct, set the DQ VERNIER pointer (1) to the CAL
setting (4).

Loosen the two hex drive setscrews (3).
Remove the old knob (2), taking care not to nove the shaft (5).

Install the new knob (6) on the DQ VERNI ER shaft (5) and position the pointer
(7) to the CAL setting.

Tighten the setscrews (8) to secure the knob to the shaft (5).

@ P//’ \
<= e

ﬂ\

%

S
P

e v
O F O

REMOVING/INSTALLING CRL CONTROL KNOB.

1

2.

3.

4.

Loosen the two hex drive setscrews (2).

Remove the old knob (1).
Install the new knob (3) on the CRL control shaft (4).

Tighten the setscrews (5) to secure the knob to the shaft (4).

0 /’/.\\\\ )
P @ . 8<
- > B
(X2 (3 =
\“ e \W\\~2
R, AN .Y N
A VO @/ ©,
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REMOVING/INSTALLING SENSITIVITY KNOB.

1 If the knob alignnment is correct, set the SENSITIVITY pointer (2) to the 7
o' cl ock position.

2. Loosen the two hex drive setscrews (1).
3. Renove the old knob (3) taking care not to nove the shaft (4).

4. Install the new knob (7) on the SENSI TIVITY shaft (4) and position the pointer
(6) to the 7 o' clock position.

5. Tighten the setscrews (5) to secure the knob to the shaft (4).

® A\ e

\ //
@\@ ™
RS o WX

CHECKING CABLES.

1. Wth an ohneter check the continuity of the:

A). Power cable (straight pass).
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CHAPTER 4
GENERAL SUPPORT MAINTENANCE

4-1. GENERAL.

General support nmaintenance of inpedance bridge, consists of performng
preventive maintenance checks and services, troubleshooting mal f uncti ons,
removal and replacement of defective parts and assenblies, and alignment.

SECTION |. REPAIR PARTS, SPECIAL TOOLS, TMDE AND SUPPORT EQUIPMENT

4-2. TOOLS AND TEST EQUIPMENT.

Tools, test equipnment, and material required for general support

mai nt enance of the inpedance bridge are listed iA_appendix 1B (Mintenance
Al | ocation).

4-3. REPAIR PARTS.

Repair parts are listed and illustrated in the RPSTL listing (TM 11-6625-
3077-24P) covering general. support naintenance.

SECTION II. SERVICE UPON RECEIPT

4-4. CHECKING UNPACKED EQUIPMENT.

a. I nspect the equipment for damage incurred during shipment. |[|f the
equi prent has been damaged, report the damage on SF-364 (Report of Discrepancy)
(RCD) .

b. Check to see that the equipnent is conplete as listed on the packing
list. Report all discrepancies in accordance wth the procedures given in

DA Pam 738- 750.

c. If the equiprment has been nodified, check to see whether it has been
nodi fied by a Mdification Wrk Oder (MAD.

NOTE

Current MAMO S applicable to the equipnment are
listed in DA PAM 310-1, and DA PAM 750- 10.
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SECTION IIl. PRINCIPLES OF OPERATION
4-5. DESCRIPTION.

For capacitance and inductance neasurenents with the FUNCTION switch set
to Cp AUTO or Ls AUTO a 1KHz signal drives the bridge and balance is achieved
by selecting the proper range and adjusting only the CRL control. This is
possi bl e because a voltage- controlled resistor is substituted for one resistor
in the bridge circuit. Thus, sinultaneous adjustnment of nore than one control
is elimnated.

4-6. BLOCK DIAGRAM.

a. [Figure FO-T llustrates the bridge and auto null circuits. The auto null
circuits are used when the FUNCTION switch is set to Cp AUTO Ls AUTO position.
As seen in fiqure FO- T ] the phase detector receives two signals: 1) an error
voltage from the detector anplifier which is proportional to bridge unbal ance,
and 2) a reference voltage derived from the 1KHz signal source. The phase
detector output voltage is therefore proportional to bridge unbalance. This
proportional voltage is applied through a dc anplifier to the voltage-
controlled resistor circuit. This controlled value is the resistance of the arm
of the bridge. As the CRL control is rotated to achive bridge balance, the
vol tage-controlled resistor value electronically follows the CRL control. Thus,
when bridge balance is achieved, no error voltage is present and the null neter
i ndi cates zero.

b. In generating the reference signal input to the phase detector, two
voltages are applied to the reference phase conparator. The conparator voltage
out put has a phase relationship, 0, wth respect to the driving signal. The

phase nultiplier translates this relationship to 20, since 20 is the nost
effective angle for maximum sensitivity in the circuit. This 20 information is
applied to the reference voltage generator and a 1KHz square wave results which
is displaced in phase by the driving voltage. The generated 20 reference signal
is then applied to the phase detector for conparison with the bridge error
vol t age.

4-7. BASIC BRIDGE FOR RESISTANCE MEASUREMENTS.

Frgure 4-TA shows the basic bridge circuit used to nmeasure resistance. A
four-arm bridge circuit is forned by resistors Ra, Rx, Rs, and Rb. Rx is the fixed
unknown R to be neasured; Ra is deternmined by the value of Rx; Rs is a fixed val ue;
and Rb is a variable to adjust for bridge balance. In actual use, the inpedance
bridge circuit is adjusted for a null indication on the neter with the CRL control
and the unknown resistance is read directly fromthe display with correct wunits and
deci mal point placenent.

4-8. BASIC CIRCUITS FOR CAPACITANCE MEASUREMENTS.

[Figure 4-1BJillustrates the basic bridge circuit for parallel capacitance (Cp
H GH D) neasurenments at 1KHz. FigurE_4-1C Jillustrates a basic bridge circuit for
series capacitance (Cs LOW D) neasurenents. For parallel capacitance neasurenents
with the FUNCTION control set to Cp AUTO the basic bridge circuit is shown in
[figure 4-1D.
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4-9. BASIC CIRCUITS FOR INDUCTANCE MEASUREMENTS.

[Figure 4-TJE illustrates the basic bridge circuit for series inductance (LONQ
measurenments at 1KHz. Fifure 4-TF i]lustrates the basic bridge circuit for parallel
i nductance (HIGH Q neasurenents at 1KHz. For series inductance measurenments with
the FUNCTION switch set to Ls AUTO the basic bridge circuit is shown in figure

4-1G,
4-10. RANGE AND FUNCTION SWITCH A100.

A, Assenbly A100 consists of RANGE swi tch S101, FUNCTION switch S102, and a
printed circuit board for |ead and conmponent connections. The RANGE and FUNCTI ON
switches route signals in the instrunent for proper operation. RANGE switch S101
selects the resistor which forms one arm of the bridge circuit for bal ancing during
a neasurenent. The selected resistor correctly attenuates the applied signal.
Capacitors C101 through C105 provide frequency conpensation for certain ranges when
ac voltages are applied during L or C measurenents.

b. FUNCTI ON switch S102 routes signals to and from various functional circuits in
the instrument. When set to R position, 40Vdc is routed through S102 and RANGE
switch S101 to the unknown R For L measurements, the bridge arm connections to the
DQ and CRL controls are reversed from that for C measurenents. This technique
mai ntai ns the sane phase relationship for the bridge error signal and the reference
voltage for the AUTO null circuit. The CRL direction indicator lights are also
energized for Cp AUTO or Ls AUTO position of the FUNCTI ON switch. R110 and R111 are
fixed bridge resistors selected by FUNCTI ON switch S102.

A

Rx
Ra

A dc voltage from battery BTl is applied
between bridge points O and P. Variable
P 4] 0 resistors Ra and Rb are adjusted for a
zero or null reading on the indicator.
Wth a null condition, voltage drops
across bridge arnms XP and YP are equal
500 and the bridge is said to be bal anced.
Thus, the value of unknown Rx can be
deternmined from the basic relationship:
Rx/ Ra=Rb/ Rs or Rx=RaRb/Rs.

j=v)

0

o]
o

-
=

Dc Resistance R
Rx = RaRb/Rs

Figure 4-1. Bridge circuit configuration (Sheet 1 of 4).

4-3



TML1- 6625-3077- 14

ral l el Capacitance Cp
I » 0.05 to 50 at 1kHz)

& = O Rb/Ra

This circuit is simlar to the basic R
circuit, but note that capacitor & is
inserted in parallel with Rc (DQ
control). Rx, in parallel wth unknown
capacitor Cx, represents the inherent
resi stance of any capacitor. A 1KHZ
signal replaces the dc voltage used in R
measurenents. The relationship for this
equi valent bridge circuit are given in

B.

1 1
Dx =
2 f &x Rk =2 f C Rc
f = frequency
C X
Cx
Ra Rx
< 7.
Ny,
N\ 4
Re(2)
Rb . o : .
N In this node, Ct is in series with Rc
Ct (DQ control) and loss resistance Rxis
Y in series with unknown capacitor

Series Capacitance Cs
(LOWD: 0.001-0.12 at 1kHz)

x = C Rb Ra

Dx

2f &xRX=2f O Rc

f

frequency

Cx.

4-4

Figure 4-1. Bridge circuit

configuration (Sheet 2 of 4).
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Paral |l el Capacitance
Cp AUTO

& =CO Rb Ra

This circuit is simlar to the circuit

of B except that Rc is replaced by Rd.
Rd represents a voltage-adjustable
resistor which electronically adjusts
this bridge arm resistance and
elimnates the need for sinultaneous

bri dge adjustnents with nore than one
control. Thus, with the inpedance

bri dge, the capacitance measurenent can
be made quickly with only the CRL control

Series |nductance Ls
(LOWQ 0.02 to 20 at 1kHz)

Lx

0
f

= Ra Rb

2f Lx Rx = 2f & Rc

frequency

Unknown inductance Lx has a series
resistor Rx which represents the

resi stance of the coil w ndings and | oss
of inductor.

Figure 4-1. Bridge circuit

configuration (Sheet 3 of 4).
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Paral l el Inductance Lp
(HCGH Q 8-1000 at 1kHz)

Lx=C Ra Rb

Rx 1

Q(:
2f Lx=2f C Rc

f = frequency

This circuit is simlar to the series

i nductance equivalent circuit, except
that loss resistance Rx is in parallel
with Lx and & is in series with Rc (DQ
control).

Series | nductance Ls AUTO

Lx = & Ra Rb

This circuit is simlar to E except that
Rc is replaced by Rd. Rd represents a

vol t age—adj ustabl e resistor which
electronically adjusts this bridge arm
resi stance and elininates the need for

si mul taneous bridge adjustnents with

nore than one control. Thus, with the

i npedance bridge, the inductance
nmeasurenent can be made quickly with only
the CRL control.

4-6
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4-11. POWER SUPPLY AND 1KHz OSCILLATOR AZ200.

a. Assenbly A200 includes four power supply sections which generate operating dc
voltages and also a 1KHz oscillator circuit. The +13Vdc and -12Vdc outputs are
regulated and the +40Vdc and +110Vdc outputs are not. The oscillator circuit
generates the 1KHz signal for driving the instruments bridge circuit during L and C
nmeasur enent s.

b. Primary power as shown in schematic diagram (ELg.] [EO3), either 115Vac or
230Vac is applied through fuse F1 and LINE switch S1 to T1 primary. Rear- panel
115/ 230 switch S2 connects Tl primaries in parallel for 115Vac operation or in
series for 230Vac operation.

c. The regul ated +13Vdc supply consists of full-wave rectifier CR201, CR202 whose
output is snoothed by C201, regulated by 01, @02, @03, and further filtered by
C203. Breakdown di ode CR203 provides a 12.7 volt reference at Q03 enitter. Qutput
voltage variations are sensed at (R03 base, anplified, and supplied to driver Q02
base. @02 then controls regulator Q@01 to oppose the output voltage change.
Resi stor R204 across @01 collector- emitter provides protection for Q01 when the
+13Vdc output is overl oaded.

d. The regulated -12Vdc supply consists of half-wave rectifier CR204 whose out put
i s smoot hed by C204, regulated by 204, and further filtered by C205. Breakdown
di ode CR205 provides a 12.7 volt reference at Q204 base. Wen the output voltage
starts to change, this is sensed by regulator Q04 which changes its dynamc
resi stance to oppose voltage change.

e. The unregul ated +40Vdc supply consists of half-wave rectifier CR206 whose
output is filtered by the RC conmbination of R207 and C206. Series resistor R207
limts the output voltage to the UNKNOMN terminals during R measurenents.

f. The unregulated +110Vdc supply consists of half-wave rectifier CR207 whose
output is filtered by C207. This +110vdc is supplied via pin P, FUNCTION switch
S102, and RANCE switch S101 to the decinmal point and direction indicator neons.

g. Transistors @05, @06, and associated conponents form a 1KHz oscillator
circuit. Emmiter follower Q07 provides the buffered 1KHz output to transformer T2
to drive the bridge circuit for L and C neasurenents. The oscillator is an RC type
with positive feedback from Q06 collector to Q05 base to maintain oscillations.
Operating frequency is primarily determned by C209, C210, R208, R209, and R210.
Variable resistor R210 permits frequency adjustnment. R213 is the output |evel
control. Plus 13Vdc is supplied frompin D via OSCI LLATOR INT- EXT switch S3 to pin
U Thus, the oscillator circuit is energized only when S3 is set to INT. Capacitors
C208 and C214 filter 1KHz from the +13Vdc Ii ne.

4-12. REFERENCE VOLTAGE ASSEMBLY A300.

a. The circuits of assenbly A300 receive the 1KHz signal from bridge transforner
T2 and generate a negative output pulse. The duration of this pulse is equal to
twice the phase angle (0) between the bridge driving signal from T2 and the 1KHz
signal across one arm of the bridge circuit. This 20 pulse duration thus represents
a phase relationship in part of the bridge circuit and is used to detect the error
signal conponent in phase with the reference voltage of the phase detector. Detector
output drives the voltage-controlled resistor automatically for bridge balance. This
automatic action occurs-when the FUNCTION switch is set to Cp AUTO or Ls AUTO. The
20 relationship is used because it provides maxinmum null resolution and stability
for the loop circuit.
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b. The reference phase circuits reconstruct the bridge driving signal from T2 and
conpose a 1KHz square wave which is in phase with this driving source. This
reference square wave is applied to the phase conmparator. The reference phase
circuits include high-inpedance anplifier no. 1 (@05, @06), differential
anplifier (@03, @B04), and limting anplifier @07.

c. The 1KHz signal from T2 (4) and switch assenbly A100 is applied at A300 (9).
From pin 9 the signal is ac coupled through C307 to @06 base. Q@06 and @05 anplify
the signal current and apply it to differential anplifier transistor @B04. Capacitor
C305 is selected to provide positive feedback to @06. This conpensates input
capacitance of the amplifier and stray capacitance of CRL resistor R3. The other
input to the differential anplifier is from Q801 enmitter, which is the other signal
fromthe bridge circuit. Thus the differentially summed output at @BO3 collector is
a reconstructed sine wave in phase with the bridge driving signal. From @803
collector, the sine wave is ac coupled through C309 to (B07 base. D odes CR301,
CR302 linmt peaks, so the output from Q07 collector is a square wave. This square
wave is ac coupled through C317 to the phase conparator circuit.

d. The variable phase circuits receive an ac voltage from one arm of the bridge
circuit and supply a square wave which is out of phase with the bridge driving
signal at T2. The variable phase circuits include high-inpedance anplifier No. 2
(@01, @02) and limting anplifiers @08 and (RB09.

e. The 1KHz signal from T2 (3) and switching assenmbly A100 is applied at A300
(7). Frompin 7 the signal is ac coupled through C301 to @01 base. @01 and @B02
anplify the signal and supply it to limter anmplifier Q308. (From Q301 enmitter, the
signal is also supplied to @B03 base in the reference phase circuit.) Diodes CR303,
CR304 linmit signal peaks, so @09 input is a clipped sine wave. Limiting anplifier
@09 and di odes CR305, CR306 futher linit peaks, so @09 output is a square wave.
This square wave is the second input to the phase conparator circuit.

f. Phase conparator @10, @11l receives two square wave inputs: 1) one fromthe
reference phase circuits which is in phase with the bridge driving signal, and 2) a
second fromthe variable phase circuits which has a phase relationship 0 with the
bridge driving signal. The phase conparator output at @311 collector is a negative
pul se whose duration is equal to phase angle 0.

g. The phase conparator acts as an and gate; that is, when input at @B10 base is
base is positive-going and the reference square wave at B11l base is negative-going,
a negative pulse results at @11 collector. This negative pulse is O wide; that is,
its duration is equal to the two phase conparator inputs.

h. The MIller integrator circuit receives the negative pulse from the phase
conparator and generates a positive “A" shaped waveform The duration of the “A’
shaped pulse is twice that of the input negative pulse. C318 is the integrating
capaci tor.

j. Transistor switch 313 makes a square wave from the “A’ shaped input pulse.
The square wave output duration is equal to the input pulse duration. @13 is
nornally off. When the input pulse starts, (@B13 saturates and remains on until the
input pulse returns to its base line value. The switched output is supplied at pin
15 to drive the one-shot multivibrator on detector assenmbly A400.
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4-13. DETECTOR ASSEMBLY AA400.

a. Assenmbly A400 circuits receive the bridge unbalance information and the 20
pulse from the reference voltage assenbly A300. These inputs are wused to
automatically adjust a variable resistance circuit which replaces a resistance in
one arm of the bridge for Cp AUTO or Ls AUTO functions. In addition, these inputs
are used to control the direction indicator lights. The right or left direction
light is on, depending on which way the CRL control nust be rotated to bal ance the
bridge. Detector circuits include the error signal anplifier, phase detector,
one-shot nultivibrator, differential anplifier, MIler integrator, variable resistor
circuit, and CRL direction light control.

b. The error signal 80dB anplifier includes transistors Q01 through 05 and
associ ated conponents. Input at pin 1 is a 1KHz sine wave (if internal oscillator is
used ; otherwise frequency of external oscillator) whose anplitude represents the
amount of bridge unbalance (error signal). Sine wave outputs from Q404 drive part of
t he phase detector and also the nmeter circuit. An output from Q405 enmitter (phase
shifted 90 DEG | eading) drives that part of the phase detector which controls the
direction indicator light circuit. Thus, when an unknown L or C is connected across
the UNKNOMWN terminals, the bridge circuit is unbalanced and an error signal results.
This causes a neter reading, a direction light to be on, and also controlled val ue
for the variable resistance.

c. The error signal is applied at pin 1 and anplified by 401, 02, and M03.
Di odes CR402 through CR405 provide limting at Q402 to obtain logarithmc anplifier
characteristics. Also, when oscillator switch S3 is set to INT (pins 6 and 7
shorted), negative feedback occurs from Q404 enmtter to Q403 base through a twin T
filter. The T filter provides mninmm negative feedback at 1KHz, which peaks the
anplifier at this frequency and it effectively becomes a tuned amnplifier with
overall loop gain maxi mum Breakdown di ode CR401 in Q403 enitter establishes the dc
operating point for this transistor. Q404 is an emtter follower which supplies the
anplified error signal to part of the phase detector. Phase shifting network R420
and C412 cause the output voltage waveformat Q405 emitter to lead the error signal
by 90 DEG Di odes CR406 through CR409 are a full-wave rectifier to provide a dc for
the meter which is proportional to bridge unbal ance.

d. The one-shot multivibrator (OS MV) receives the negative pulse via pin 12 from
switching amplifier @13 and generates 1 KHZ square waves. Conplenmentary square
waves from both collectors of the OS W are applied to phase detector diodes CR412
and CR413.

e. The quiescent state of the OS MV is Q406 off, 407 on. RC conbinati on C416,
CA17, R425 differentiates the positive-going trailing edge of the negative input
pulse. The resulting positive pulse at Q06 base turns this transistor on. RC
conbi nati on R428, C418 deterni nes how |l ong the Q407 off, @06 on condition exists.
Di odes CR410, CR411 provide a speed-up action for the OS MV when it changes states
so that the square wave edges are sharpened.

f. The phase detector circuit receives square waves from the OS M/ and sine waves
fromthe error signal anplifier. A varying dc output results at R435, R436 junction
which is proportional to bridge unbalance. The phase detector is actually two phase
detecting circuits: one for the variable resistance circuit, and a second for the
CRL direction light control circuit.
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g. The error signal sine wave from Q404 enmitter is applied through C411 to CR412,
CR413 junction. The conplenentary square waves from the OS M/ are applied through
R433 and R434 to the ends of these diodes. Wien Q06 collector is positive (+4.4
volts), and Q407 collector is zero, diodes CR412 and CR413 conduct. Error signal
anplifier output voltage appears at R435, R436 junction w thout attenuation. Wen
Q06 collector voltage is zero and Q407 collector is +4.4 volts, CR412 and CR413 are
cut off; error signal anplifier output voltage does not appear at R435, R436 and
this junction is the sanme voltage | evel as the average voltage |evel of +2.2 volts.
The voltage level at R430, R431 junction is the average level of +2.2 volts. Thus
the differential output between R435, R436 junction and R430,R431 junction is the
sycroni zed rectified output of the error signal. This output is supplied to Q408 for
proportional control of the variable resistance circuit.

h. Operation of the CR414, CR415 light control section of the phase detector is
simlar, except that the error signal sine wave is phase shifted 90 DEG ahead by
R420, C412, Q405 conbination. Wen the bridge is unbalanced with the CRL counter too
low, an error signal is applied and the dc output to the light control differential
anplifier is nore positive. Wth the CRL counter too high, output is |less positive.

i The differential anplifier and MIller integrator circuit uses the phase
detector output to control the variable resistance circuit. The MIller integrator

provides stability for the overall feedback |oop near null or bridge balance when
nost sensitivity is required. The differential anplifier output at Q08 collector is
a dc level which changes with the phase detector input at Q08 base. |Integrator

circuit 410 and C420 anplifies Q408 output and stabilizes control of the variable
resistance circuit. Near null or bridge bal ance point, noise and random vari ations
are mnimzed by the integrator circuit.

j. The variable resistance circuit includes +6Vdc regul ator 415, phase splitter
11, and emtter followers 412, 413, U14. Diodes CR419, CR420 are the heart of
the variable resistance circuit, with their bias state controlling their resistance.
In Cp or Ls AUTO position, this controlled resistance becones the R value which
replaces the DQ control in one arm of the bridge.

k. Phase splitter 11 conduction controls CR419, CR420 bias through emtter
foll owers 412, AU13 and (AU414. VWhen U411 base voltage decreases, current through
R446 and R447 decreases; base voltage levels of 412 and Q413 increases. This causes
the effective resistance of the diodes to becone smaller. Wen 411 input voltage
causes (411 to be cut off, current begins to flow through CR416, CR417, and CR418;
base voltage level of 412 and U413 cannot increase. At this tinme, diodes CR419,
CR420 have the mininmum resistance for the bridge arm Wen @11 base voltage
increases, @11 turns on and 411 collector to emtter voltage becones small. Diodes
CR419, CR420 are cut off and their effective resistance becones several hundred
nmegohns. Thus, the variable resistance circuit changes its resistance as controlled
by bridge balance information from the phase detector.

. The differential anplifier and lanp driver circuit uses information from the
phase detector circuit to light the correct CRL direction lanp. Foldout 1 is a
sinmplified diagram of the light control circuit. The error dc level at Q416 base is
added with the reference level at Q417 base by the differential anplifier to give a
resulting dc level at driver 418 base. Wwen the CRL control is set to low for
bridge bal ance, 416 is turned on; this causes 418 to be off with its collector
voltage rising to near +110 volts, and right CRL light V602 is energized through
R456. Wth the CRL control too high, 16 is off, 418 is on, and left CRL |ight
V601 is energized through R457, 418, and R455.
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4-14. CHASSIS ASSEMBLY A500.

Chassis assenbly A500 consists of the namin nounting plate (top deck and rear
panel) and those parts that are permanently riveted on it. These parts are
identified as: J1, ac power jack; J2 18-pin connector for printed circuit card
assenbly A200; J3 15-pin connector for printed circuit card assenbly A300; J4 15-pin
connector for printed circuit card assenbly A400; and S2 115/230 volt ac power slide
switch .

4-15. DECIMAL POINT AND DIRECTION INDICATOR LAMP A600.
This assenbly includes decinal point neons V603, V604, V605, series resistors

R601 and CRL direction neons V601, V602. Decinmal point |lights are controlled by the
position of the RANGE and FUNCTION switches.

4-11



TML1- 6625-3077-14

SECTION IV. PREVENTIVE MAINTENANCE CHECKS AND SERVICES

4-16. GENERAL.

This section contains the general support mai ntenance, preventive
mai nt enance checks and services procedures required to insure that the
equi pment will perform its designated funccion until the next schedul ed
service. To insure that the equipnent is always ready for operation, it nust be
i nspected systematically so that defects may be discovered and corrected before
they result in serious damage or failure.

4-17. CORROSION PREVENTION.

Remove rust and corrosion from nmetal surfaces by lightly sanding with fine
sandpaper or enmery cloth. Sand the area down to the bare netal and feather the
edges to obtain a snmooth surface. Brush or spray two coats of paint (let the
paint dry between each coat) on the sanded area to protect it from further rust
and corrosion. Refer to the applicable instructions specified in TB 746-10 for
nore detailed information on cleaning and refinishing army equipnent.

Table 4-1. General support PMCS.

| NTERVAL | TEM
| TEM TO BE
NO . WiM|Q]SsS]|A]|B | NSPECTED PROCEDURES
1 X ZM71A/ U Before proceeding with any tests or
per f or mance adj ustments, set up the ZM-71A U
tests as shown in €hapter Z.]section 111.
Renove top, bottom and side covers
on the inpedance bridge.
CAPACI TANCE 1. For this test the follow ng
VEASUREMENT conponents are needed:
CHECK One each;luF, 0.1UF, 0.01UF, 1000pF,

100pF, 10PF, and 1pF standard
capacitors. One each;7.5 ohm

30 ohm 1500hm 30K ohm 15K ohm
3K ohm 1.5K ohm 300 ohm and
78.7 ohm resistor’s.

2. Perform the turn-on procedures
listed i I_paragraph 2-3] and 2-4.

3. Set the FUNCTION switch to Cp AUTQO

4. Connect the 1luF standard capacitor
to the UNKNOMN termnals.

5. Set the RANGE switch to the nF
position to light the right decinal
poi nt.

6. Rotate the SENSI TIVITY control fully
cl ockwi se.

7. Rotate the CRL control the direction
shown by the direction indicator
until a null is indicated on the
meter. Direction lights should
change at the null position.
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Table 4-1. General support PMCS (Conti nued).
| NTERVAL | TEM
| TEM TO BE
NO WIM{Q]S]A]B | NSPECTED PROCEDURES
8. Set the FUNCTION switch to Cs LOW D.
9. Adjust the DQ dial for a null on
the neter. (Slight adjustnent of
the CRL control will help null the
nmeter).
10. Read the values of C on the
nureri cal counter and D on the DQ
dial. These readings should be wthin
the values |isted bel ow
11. Repeat steps 2 thru 10 using the
ot her standard capacitors |isted.
When required, connect the resistors
in series with the standard
capacitors being nmeasured, or in
parallel with the standard capacitors
bei ng nmeasur ed.
STD. CONNECT C READINGS IN | FUNCTI ON C READI NGS D READI NGS
CAP. RESI STOR Cp- AUTO ON CRL COUNTER ON DQ DI AL
VALUE FOR D
1uF 0984 -1016 nF Cs 3989 - 1011 nF | ess than 0.002
0. 1uF 098. 4-101.6 nF Cs 398.9 - 101.1 nF [ ess than 0.002
0. 1uF S 7.5 ohm | 098.4-101.6 nF Cs 398.9 - 101.1 nF 0.0024 - 0.007
0. 1uF S 30 ohm | 098.4-101.6 nF Cs 398.9 - 101.1 nF 0.0159 - 0.022
0. 1uF S 150 ohm | 097.5-100.7 nF Cs 098.9 - 101.1 nF 0.088 - 0.099
0. 1uF P 30K ohm | 098.4-101.6 nF Cp 098.9 - 101.1 nF 0.056 - 0.05
0. 1uF P 15K ohm | 098.4-101.6 nF Cp 098.9 - 101.1 nF 0.112 - 0.1
0. 1uF P 3K ohm | 098.4-101.6 nF Cp 098.9 - 101.1 nF 0.575 - 0.49
0. 1uF P 1.5K ohm | 098.4-101.6 nF Cp 098.9 - 101.1 nF 1.2 - 0.95
0. 1uF P 300 ohm Cp 098.9 - 101.1 nF 10 - 4
0. 1uF P 78.7 ohm Cp 098.9 - 101.1 nF 10. 6 - 50
O 01luFF 09. 84-10.16 UF Cs 09.89 - 10.11 nF | ess than 0.002
1000pF 0974 -1026 pF Cs 0979 - 1021 pF l ess than 0.002
100pF 0097 -0103 pF* Cs 0097 - 0103 pF* | ess than 0.002
10pF 0009 -0011 pF* Cs 0009 - 0011 pF*
| pF 0000 -0002 pF* Cs 0000 - 0002 pF*
* Subtract residual capacitance from neasured val ue.

When connecting resistor

for standard D value, S is series, P is parallel.

| NDUCTANCE
MEASUREMENT

CHECK

1.

For this test the foll ow ng
conponents are needed:

One each; 1nH, 10nH, and 100nH
standard inductors.

Perform the turn-on procedures
listed if_paragraph 2-3 and 2-4.
Set the FUNCTION switch to Lp AUTO
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Tabl e 4-1. General support PMCS (Continued).

| NTERVAL | TEM
| TEM TO BE
NO . WIiMIQ]s]A]B| |NSPECTED PROCEDURES

4. Connect the 1nH standard inductor to
t he Unknown terninals.

5. Set the RANCE switch to the uH
position to light the right decinal
poi nt .

6. Rotate the SENSI TIVITY control fully
cl ockwi se.

7. Rotate the CRL control the direction
shown by the direction indicator
until a null is indicated on the
meter. Direction lights should
change at the null position.

8. Set the FUNCTION switch to Ls LONQ
or Lp HGH Q

9. Adjust the DQ dial for a null on
the meter. (Slight adjustnent of
the CRL control will help null the
neter).

10. Read the values of L on the
nureri cal counter and D on the DQ
dial. These readings should be within
the values listed bel ow

11. Repeat steps 2 thru 10 using the
ot her standard inductors |isted.

STD. INDUCTOR L READINGS IN FUNCTION L READINGS Q READINGS
VALUE Ls AUTO ON CRL COUNTER ON DQ DIAL
1 mH 0974 - 1026 uH Ls 0979 - 1021 wuH -
10 mH 09.84-10.16 mH Ls 09.89 - 10.11 mH -
100 mH 098.4-101.6 mH Ls 098.9 - 101.1 mH -
RESI STANCE 1. For this test the follow ng
MEASUREMENT conponents are needed:
CHECK One each; 10Mohm 1Mohm 100Kohm

7. Kohm 5Kohm 2Kohm 1Kohm 100 ohm
10 ohm and 1 ohm 0.250 watt, 0.05%
fixed filmor wrewund resistors.

2. Connect the test equi prent as shown.
Rempbve the shorting strap on the
vol tmeter common/ ground termnal
to isolate it from ground. Connect
the voltneter common/ground/ | ow
terminal to the inpedance bridge
detector termnal (back panel)
ground. Connect the voltreter input
lead to the unknown low termnal on
the inpedance bridge.
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Table 4-1. General support PMCS (Continued).
| NTERVAL | TEM
| TEM TO BE
NO. WIM|Q}S|A]B | NSPECTED PROCEDURES

3. Perform the turn-on procedures
listed i n_paragraph 2-3 and 2-4.

4, Set the FUNCTION switch to R

5. Connect the 10Mohm resistor to the
UNKNOMN t er mi nal s.

6. Rotate the SENSITIVITY control to
deflect the null neter two scales
from null.

7. Set the RANGE switch to indicate
the |l esser deflection on the null
nmet er.

8. Rotate the SENSI TIVITY control fully
cl ockw se.

9. Rotate the CRL control for a null
indi cation on the neter, noting
the position of the decimal point,
and the range/function w ndow.

10. Read the value of R on the
nunerical counter.

These readings should be within
the values listed bel ow

11. Repeat steps 3 thru 10 using the
other standard resistors |isted.

STD. RESI STOR R READI NGS
VALUE ( OHVE) ON CRL COUNTER
ZM-71A/U FRONT
10, 000, 000 0.979- - 10.21 M ohns
1, 000, 000 0989 - 1011 K ohns
4 100, 000 098.9 - 101.1 K ohns
? 10, 000 09.89 - 10.11 K ohms
LOW 7,500 07.42 - 07.58 K ohns
VOLTMETER 5, 000 04.94 - 05.06 K ohns
2,000 01.97 - 02.03 K ohns
e 4+ 1,000 0989 - 1011 ohns
b 100 098.9 - 101.1 ohns
10 09.79 - 10.21 ohns
1 00.97 - 01.03 ohns
DET|GND 1. Connect the test equipnent as shown.
2. Set the Voltneter to neasure 40 Vdc.
—_ 3. Perform the turn-on procedures
T listed i i_paragraph 2-3 and 2-4.
i 4, Set the FUNCTION switch to R
ZM-71A/U REAR 5. Set the RANGE switch fully
count ercl ockwi se

6. Voltneter should indicate 30 to

40vdc.
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Tabl e 4-1. Cener al

support PMCS (Continued).

| NTERVAL | TEM
| TEM TO BE
NO. Wl M| Q] S|A]|B | NSPECTED PROCEDURES
| NTERNAL Connect the test equipnment as shown.
OSCI LLATOR Set the Voltrmeter to measure 120nV.
CHECK. Set the Frequency Counter to
M-71A/U REAR nmeasure 1,000 Hz.
Perform the turn-on procedures
VOLTMETER listed iM_paragraph 2-3 and 2-4.
— Set the FUNCTION switch to Ls LONVQ
— ~: Set the DQ control fully
BIAS BAT count er cl ockwi se.
Vol tmeter should indicate 80 to
120 nV rns.
Frequency Counter should indicate
980 Hz to 1020 Hz.
ZM-71A/U FRONT
COUNTER
o UNKNOWN IN |
. ]
BRI DGE Connect the test equiprment as shown.
CAPACI TOR C Set the ZM-71A/U controls as foll ows:
CHECK. FUNCTION . . . . . . . . CS LOMD
RANGE switch . . . . . . . nFwith niddle
deci mal on XXX X
CRL counter . . . . . . 1000
2M-71A/U REAR ogé-lrl.E&h'eroLR SENSITIVITY . . . . . . .. fully clockw se
INUEXT . . . .. ... ... EXT
DQVERNIER . . . . . . . . CAL
_“_-_ O Power switch . . . . . . . ON
3= ’ o Set the external oscillator controls
EXT OSC ouT as foll ows
Frequency . . . . . . . . .. 1000Hz
Voltage . . . . . . . . . ... 1Vpp
Power switch . . . . . N

4-16

Connect a 0.1uF standard capacitor
with a 16 ohm PORM 5% 0.25W fi xed
resistor in parallel to the UNKNOMW
term nal s.

Bal ance the bridge (null) with the
CRL control.

The CRL counter should read PORM

0. 3% (For exanple above 99,7 to
100.3 nF).
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SECTION V. TROUBLESHOOTING

4-18. TROUBLESHOOTING TECHNIQUES.

Troubl eshooting the | npedance Bridge ZM71A/U has been sinplified
consi derably through the use of circuit card assenblies which contain the najor
portion of the electronics required for operation. Although there are many
mal functions that might occur in the Inpedance Bridge ZM71A/U, isolating the
mal function to the probable cause is relatively sinple. Wen a rmalfunction
occurs, the easiest way to isolate the problem caused is by using operation
procedures in [Chapfer Z, ]section |IIl, to identify the problem After the
problem has been properly identified, the table can be used for locating the
mal function in the troubleshooting table. The troubleshooting table
lists the mal function, probable cause, and corrective action.

Problems with the equipnment not caused by a conponent failure or not
correctable using the troubl eshooting procedures wll nmnost likely be the result
of a bad or broken connection, broken wiring, shorted wiring, inproperly
functioning switch, etc. These problenms can be isolated using the schematic
di agrams (foldouts 2 through 5) and/or wring diagram (figure 4-2). Sonme
problens can be directly attributed to inproper adjustnments.[ Paragraphs 4- 275
thru 4-32 list the adjustnments required for the inpedance bridge.

4-19. OPERATION PROCEDURES TO TROUBLESHOOTING TABLE CROSS-REFERENCE.

[TabT'e _4-7]is used to tie the operation procedures in section
I[1l to the troubleshooting procedures in [table 4-3. The first colum of
[4=Z] lists the paragraph number from the operating procedures cross—referenced

to the appropriate troubleshooting information in
4-20. TROUBLESHOOTING.

a. General. |Table 4-3| has been designed to be used in conjunction with the

operating procedures in section Ill. If the problem cannot be
quickly identified and corrected, the repairman should go through the operating
procedures step-by-step to identify the problen(s). Because the various

circuits of the |npedance Bridge ZM71A/U are interdependent on one another for
proper operation, each problem encountered in the operational check should be

corrected before continuing.

bh. Arrangment. lists nost problems that might occur in the
| npedance Bridge zZM71A/U along with the probable cause of the problem and the
corrective action that should correct the problem The items listed in the
probabl e cause colum are presented in a sequence from the easiest to check and
correct to the nost difficult and time-consuming to check and correct, taking
into consideration the failure probability of the item The corrective action
colum gives a brief statement as to the proper corrective action to be taken
to correct the problem wth appropriate references to disassenbly, repair,
reassembly, and adjustnent instructions where required.

4-21. IMPEDANCE BRIDGE TROUBLESHOOTING CONDITIONS.

a. Bef ore troubl eshooting, set the inpedance bridge controls as specified in

[Chapter ZJ] section |IlI, paragraph 2.3.
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Table 4-2. Operating Procedures to Troubl eshooting

Tabl e Cross Reference

PARAGRAPH PROBLEM TABLE 4-3
NUVBER | TEM NUMBER

2-4a Met er mechani cal zero. !

2-4b Deci mal | anp 2

2-6 Resi stance nmeasurenents 3,5

2-9 Capaci tance neasurenents 4,6,7

2-11 Capacitor dissipation factor 9,10

2-13 I nduct ance neasurenents 4,6,7

2-15 I nductance quality factor 9,10
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Table 4-3 Troubleshooting Procedures

ITEM MALUFUNCTION PROBABLE CAUSE CORRECTIVE ACTION
NUMBER
1 Mechanical meter adjust Defective meter MIl. Replace M1 (paragraph 4-33).
does not zero meter.
2 Decimal lamps do not light. | Defective fuse F1. Check/replace Fl.
Defective A600. Check/replace A600
(paragraph 4-29).
Defective A200. Troubleshoot A200 (CR207
circuit figure 4-4).
Replace A200 (paragraph 4-26).
Defective Al00. Troubleshoot A100 (Switch
contacts figure 4-3).
Replace Al00 (paragraph 4-25).
3 Null meter does not deflect | Defective meter Ml. Replace M1 (paragraph 4-33).
for R measurements. Defective CR1/CR2. Check/replace CR1/CR2.
Defective A200. Troubleshoot A200 (CR206
circuit figure 4-4).
Replace A200 (paragraph 4-26).
Defective Al00. Troubleshoot Al00 (Switch
contacts and R110 figure 4-3).
Replace AlQ0 (paragraph 4-25).
Defective A700 (resistor R3) Replace A700 (paragraph 4-30).
4 Null meter does not deflect | Defective A200. Troubleshoot A200 (1KHz
for C and L measurements. oscillator circuit Q205 to
Q207 figure 4-4).
Replace A200 (paragraph 4-26).
Defective A400. Troubleshoot A400 (Error
signal amplifier circuit
Q401 to Q405 figure 4-6).
Replace A400 (paragraph 4-28).
Defective Al00 Troubleshoot Al00 (Switch
contacts figure 4-3).
Replace Al00 (paragraph 4-25).
Defective switch S3. Check/replace S3 (paragraph 4-33).

Defective

capacitor Cl.

Check/replace Cl.
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T LT Y = T R

ITEM
NUMBER

MALUFUNCTION

PROBABLE CAUSE

CORRECTIVE ACTION

(Continued)

Noisy or no null obtained
for R measurements.

Noisy or no null obtained
for C or L measurements
in Cs, Cp, Ls, and Lp.

Noisy or no null obtained
for C and L measurements
in C and L AUTO.

Abnormal operation of
direction indicator.

Defective A700 (resistor R3)
Defective resistor R&4.
Defective A900 (resistor R5)

Defective Al100.

Defective A700 (resistor R3)

Defective Al00.

Defective A400.

Defective A300.

Defective AlQO.

Defective A300.

Defective Al10O

Replace A700 (paragraph 4-30).

Replace R4 (paragraph 4-33).

Replace A900 (paragraph 4-31).

Troubleshoot Al00 (Switch
contacts and bridge circuit
R101 thru R110, Cl10l1 thru
Cl05 figure 4-3).

Replace Al00 (paragraph 4-25).
Replace A700 (paragraph 4-30).

Troubleshoot Al00 (Switch
contacts and bridge circuit
R101 thru R109, Rlll, ClOl
thru Cl05 figure 4-3).

Replace Al00 (paragraph 4-25).

Troubleshoot A400 (Error
signal amplifier circuit
Q401 to Q405 figure 4-6).

Replace A400 (paragraph 4-28).

Troubleshoot A300 (High
impedance circuit Q301,
Q302, Q305, and Q306
figure 4-5).

Replace A300 (paragraph 4-27).

Troubleshoot A100 (Switch
contacts figure 4-3).

Replace Al00 (paragraph 4-25).

Troubleshoot A300 (Auto
null circuit figure 4-5).

Replace A300 (paragraph 4-27).

Troubleshoot Al00 (Switch
contacts figure 4-3).
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Table 4-3 Troubleshooting Procedures (Continued)

T¢-v

ITEM MALUFUNCTION PROBABLE CAUSE CORRECTIVE ACTION
NUMBER
8 (Continued) Replace Al00 (paragraph 4-25).
Defective switch S3. Check/replace S3 (pararaph 4-33).
Defective A400. Troubleshoot A400 (Neon lamp

driver Q418, Differential

amp Q416/Q417, phase detector
CR414/CR415, or error signal
amplifier Q405 figure 4-6).
Replace A400 (paragraph 4-28).

9 CRL counter and/or DQ dial Defective Al0O. Troubleshoot A100 (Switch
not within specifications contacts and bridge circuit
in Cs, Cp, Ls, and Lp. R101 thru RI111, C10l thru

Cl105 figure 4-3).
Replace Al100 (paragraph 4-25).

Defective A700 (resistor R3) Replace A700 (paragraph 4-30).
Defective resistor R&4. Replace R4 (paragraph 4-33).
Defective A900 (resistor R5) Replace A900 (paragraph 4-31).
Defective resistor R6. Replace R6.

Defective capacitor Cl Replace Cl1.

Defective capacitor C2 Replace C2.

Defective capacitor C3 Replace C3 (paragraph 4-32).
Defective A300, Troubleshoot A300 (High

impedance circuit Q301,

Q302, Q305, and Q306

figure 4-5).

Replace A300 (paragraph 4-27).

10 CRL counter and DQ dial Defective A400,. Troubleshoot A400 (Variable
not within specifications resistance circuit Q4ll to
in C and L AUTO. Q414, CR416 to CR420, C421

and L401 figure 4-6).
Replace A400 (paragraph 4-28).
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4-22. VOLTAGE AND WAVEFORMS.

a. The followi ng are correct
assenbly (A100).

pin nunbers for

the range and function swtch

%
®
38

‘lg' 19 (20)
o/ o/
7\
l
33
N
70\
L9

b. The following are correct test voltages and waveforns
card assenbly (A200),

and 1KHz oscill ator
nunbers:

circuit

for the power
from the test point

suppl y
(TP)

OO

—® O ©)
See +§3' -ll to
+115 Vde -12.5 Vdc

waveform
L

O r—
+l
+13.5 Vdce

]
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c. The following are correct test voltages and waveforms for the reference
vol tage assenmbly (A300), fromthe test point (TP) nunbers:

© @)

11 @

T6 5@

See waveforms for all test points.
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d. The following are correct test voltages and waveforns for the detector
circuit card assenbly (A400), fromthe test point (TP) nunbers:

DC voltage to TP19
See waveform less than 10mV when
balanced.

DC voltage to TP19
less than 10mV when
balanced.

DC voltage to
TP20 and TP21
less than 10mV
See waveform when balanced.

1.3V 0.27% high
6.8V 0.2% low
()

LD

</
3.5V 0.2% high

2.6V 0.2% low
gh 5 ; to

See waveform

O

.6V 0.2% hi
2.5V 0.27% low 6.1Vdc
1.0V 0.2% high
~ .5V 0.27% low See waveform
2.3V 0.3% high
1.9V 0.27% low
86 to
52Vdc
{32}
48 to
4Vdce
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WAVEFORMS
T\ Famy JAIN
) VAR 3 \ A300TP5
LV/cm \ \ A200TP4 %88\’47‘& ) \ AND
200uS/cm \ 0.1 “/ N~ A3001P7
N/ N/ -y '
™\ /1 FamN
— \ 7T\ Yoy / JARRY ]
m m m cm b
200u8/cm \\ 7 N W A300TP6 200uS/cm \_\)‘c ’—/ \\‘ A A300TP8
10: 1 = 0:1
17/ \ 1 1/ \ 1/
7 I N
™\ VAN
o PENEREE N
20mV /cm NZaN ) 20mV/cm | 4= = A300TP10
200uS/cm B, Y A300TPY 500us/cm \ \ T
\\-// \\// \\‘ \\,
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0.5V/cm
200uS/cm

0.5V/cm
200uS/cm

2V/cm
200uS/cm

4- 26

I~

A300TP11

A300TP13

A300TP15

0.5V/cm
200uS/cm

2V/cm
200uS/cm

5V/cm
200uS/cm

WAVEFORMS (CONTINUED)

[—\ FAR
/1) AR\
A - A300TP12
\
\ \
|/
A\
l’—\\ IA—\\
/1 /AR
\ / - A300TPl4
) /
A
AR \1 AR
A300TPL6
\\ 7
) /
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WAVE FORMS (CONTINUED)

S
-
N
J

)

P>
]

2V/cm \ /

20008 /cm \ A4OOTP18

2V/cm \
200uS/cm \

A400TP17

0.lcm 2400TP224 0-1V/cm AP B IW . IAaooszzs
200us/en | J QLW T LW 200us/cm [N L NN N\

Fl h | b

2
?—

A
¢
| #

aNia a4

0.1V/cm
A400TP23A
3 200uS/ cm A400TP23B

VT PITTIVITTN

0.1V/cm
200uS/cm

<>
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SECTION VI. MAINTENANCE PROCEDURES
4-23. SCHEMATIC DIAGRAMS.

Fol dout 2 is a schematic diagram for the RANGE and FUNCTION switch A100
and the decimal point and direction light A600, foldout 3 is a schematic for
the power supply and 1KHz oscillator, foldout 4 is a schematic for the
reference voltage assenbly A300, and foldout 5 is a schematic diagram for the
detector assenmbly A400. Al foldouts are located in the back of this nmanual.

4-24. WIRING DIAGRAM.

The wiring diagram is to be used in conjunction with the wire list. Each
el ectrical /el ectronic conponent of the Inpedance Bridge ZM71A/U is shown on
the wiring diagram with its reference designator and all termnals nunbered
consecutively. The conbination of the reference designator and term nal nunber

can be located on the wire list which gives point-to-point connections for each
wire, the wire color code, and the wire size.

The wiring diagram for the inpedance bridge is shown in figure 4-27] and the

wire list is shown in [fable 4-4]
| WARNING I

BEFORE BEGQ NNI NG MAI NTENANCE, ALWAYS UNPLUG THE
EQU PMENT. WTH THE POAER SW TCH TURNED OFF AND
THE EQUI PMENT PLUGED IN, VOLTAGE |S STILL PRESENT
I N CERTAI N PLACES.
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UNKNOWN ] RN A600
(@ /A —
R4A ]

Ko) o= @ M
\-/ R4B M1 T 3 } 5
LOW P/O A900 1 2 j J71 4 3J2

f L Lr 7 ( 7
T
A100
@ &
®| e ® )
@ @ 34 N
" @ 9
- @ @ 33 -
6 ® & AH—
d—(13) -
- A ®
O o0 @51
\ ®
O\® @ \
/A\_A} N\ ® ? @7 @ \
A ) SN
@ )
) 4 7 < 3
T
H@O—— )
2 1 R3 P/O A700
C1 P/O _A900
C— | rRsA R5B @
L O 1 3Q¢
L, —H &
1 2 f\r J J 1
TB2 \‘_'/ S~— —
Figure 4-2. |Inpedance Bridge Wring Diagram (Sheet 1 of 2).
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’ TN 7 N \5 N— ;
(] =k
/5'14 13 7‘2\ r a ;
p— L -
O  tiBOTTIOM O] e
L ) 1 ..
\ J I~ ¥
\5\6 7 8 9101/ - : g
B ) ) N
[ —1 15
Il 1234567891011 1213115 143
F lJ ) ) )
| 1234567891011 1213 14 15 16 17 18 | J2
\_ L 2o0A1\1JJ) ) ) ) J) ) ) ) )
/77 I
yan N I n.a ~ —~
~
7 ~ [ H: h 1 2—_
e T1 TOP Ol will] [ 1 ;7'—-\
L ! J E‘ A 4 9
K L 1 > | i | 777
P/O AB0O ({ AR ?21 31 4 sl sl 7l al 9
—’_é_c'r? JB@ I
T s 10 11 12 13 14 15 16 17 18
S oo \B/\_h I 171 17
— ' \ | S2 (2) 7 1|§ (2 Jo 1\
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1
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Table 4-4. ZM-71A/U Wre List
FROM TO COLOR CODE W RE SI ZE
A100-1 TB1-6 WHI TE- BLACK 22 AWG
A100- 2 TB2- 1 BLACK 18 AWG
A100- 3 J2-13 VWHI TE- RED 24 AWG
A100- 6 CABLE SH ELD SHI ELD
A100-7 J5-1 BROWN- BLACK 18 AWG
A100- 8 J2-9 WHI TE- BLACK- BLUE 24 AWG
A100-9 CABLE SHI ELD SHI ELD
A100- 10 J3-7 VWH TE- GREEN 22 AVG
A100- 11 J2-10 WHI TE- BLACK- RED 24 AVG
A100-12 TB1- 6 CABLE SHI ELD SHI ELD
A100- 13 CABLE SHI ELD SHI ELD
A100- 14 J4-1 CABLE CONDUCTOR 24 AVG
A100- 15 J4-2 VWH TE- BROWN- ORANGE 24 AVG
A100- 16 J5-2 VWH TE- YELLOW GREEN 22 AVWG
A100- 17 J5-2 BROWN- GREEN 18 AWG
A100- 18 TB1- 4 CABLE CONDUCTOR 24 AWG
A100- 19 J6-1 CABLE CONDUCTOR 24 AWG
A100- 20 J5-1 WHI TE- BROAN 22 AWG
A100- 21 R2-1 VWHI TE- YELLOW GRAY 24 AWG
A100- 22 AB600- 2 WHI TE- RED- VI OLET 24 AWG
A100- 23 CABLE SHI ELD SHI ELD
A100- 24 J3-9 CABLE CONDUCTOR 24 AVG
A100- 25 A700 R3-1 CABLE CONDUCTOR 24 AVWG
A100- 28 A900 R4B-3 VWH TE- BLACK- BROWN 22 AVWG
A100- 29 S3-12 WHI TE- ORANGE- GREEN 22 AVWG
A100- 30 TB2- 2 VWHI TE- BLACK- ORANGE 24 AWG
A100- 31 J4-8 VWHI TE- GREEN- VI OLET 24 AVG
A100- 32 Cl-2 WHI TE- BLACK 18 AWG
A100- 33 J4-9 VWH TE- GREEN- GRAY 24 AVG
A100- 34 J4- 15 WHI TE- RED- YELLOW 24 AVWG
A100- 35 A600- 4 WHI TE- RED- ORANGE 24 AVWG
A100- 36 AB00- 3 VWHI TE- RED- YELLOW 24 AVG
A100- 37 A900 R4A-3 WHI TE- GRAY 18 AVG
A100- 38 J8-1 WHI TE- GREEN- GRAY 18 AVG
A100- 39 S3-14 VH TE- RED- ORANGE 22 AVG
AB00- 1 CHASSI S WHI TE- RED- BLUE 24 AVG
AB600- 2 A100- 22 WHI TE- RED- VI OLET 24 AVG
A600- 3 A100- 36 WHI TE- RED- YELLOW 24 AVG
A600- 4 A100- 35 WHI TE- RED- ORANGE 24 AVG
A600- 5 CHASSI S WHI TE- RED- BLUE 24 AWG
AB00- 6 J4-14 CABLE CONDUCTOR 24 AVG
AB00- 7 J4-13 CABLE CONDUCTOR 24 AVG
Cl-1 TB2- 1 BLACK 18 AWG
Cl-2 A100- 32 WHI TE- BLACK 18 AWG
J1-1 S2-1 VWH TE- GRAY 18 AVG
J1-2 CHASSI S GREEN- YELLOW 18 AVG
J1-3 XF1-1 VWHI TE- BLACK- GRAY 18 AWG
J2-1 T1-6 VHI TE-VI OLET 22 AWG
J2-2 T1-5 VI CLET 22 AWG
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Table 4-4. ZM71A'U Wre List (Continued)

4-32

FROM TO COLCR CODE W RE SI ZE
J2-3 T1-7 VI CLET 22 AVG
J2-4 J3-2 VHI TE- ORANGE 22 AWG
J2-4 J4- 4 VHI TE- ORANGE 22 AVG
J2-4 S3-3 VHI TE- ORANGE 22 AVG
J2-5 CHASSI S BLACK 22 AVG
J2-5 J2-15 VWHI TE- BROAN- GREEN 22 AWG
J2-6 J3-1 VH TE- VI QLET 22 AWG
J2-6 J4-3 VWHI TE- VI CLET 22 AVG
J2-6 S3-6 VH TE- VI OLET 22 AWG
J2-7 T1-8 BROMWN 22 AWG
J2-8 T1-9 BROWN 22 AWG
J2-9 A100- 8 VHI TE- BLACK- BLUE 24 AWG
J2-9 T1-11 BLUE 22 AWG
J2-10 A100-11 VHI TE- BLACK- RED 24 AVG
J2-11 T1-10 BLUE 22 AVG
J2-12 CHASSI S WHI TE- RED- BLUE 22 AVG
J2-12 T1-12 ORANGE 22 AWG
J2-13 A100- 3 VHI TE- RED 24 AVG
J2-13 S3-15 VH TE- RED 22 AVG
J2-14 T1-13 ORANGE 22 AVG
J2-15 J2-5 VWHI TE- BROAN- GREEN 22 AWG
J2-15 Jo-1 VHI TE-BROMN- GREEN 22 AVG
J2-16 S3-9 CABLE CONDUCTOR 24 AVG
J2-17 S3-2 VHI TE-ORANGE- YELLOW 22 AVG
J2-18 S3-5 VWHI TE- BLUE- VI OLET 22 AVG
J3-1 J2-6 VWHI TE- VI CLET 22 AVG
J3-2 J2-4 VHI TE- ORANGE 22 AVG
J3-3 OEN |
J3-4 OoEN |
J3-5 OoEN |
J3-6 OEN !
J3-7 A100- 10 VWHI TE- GREEN 22 AVG
J3-8 CHASSI S BLACK 22 AVG
J3-9 A100- 24 CABLE CONDUCTOR 24 AVG
J3-10 OEN |
J3-11 OEN !
J3-12 OEN |
J3-13 oen. | Tt
J3-14 OEN | s
J3-15 J4-12 CABLE CONDUCTOR 24 AVG
Ja-1 A100- 14 CABLE CONDUCTOR 24 AVG
J4-2 A100- 15 V\HI TE- BROAN- ORANGE 24 AWG
J4-3 J2-6 VWHI TE- VI CLET 22 AWG
J4-4 J2-4 VHI TE- ORANGE 22 AWG
J4-5 CHASSI S BLACK 22 AVG
J4-6 S3-17 VH TE- BROMWN- VI OLET 22 AVG
Ja-7 S3-18 VHI TE- BROANN- GRAY 22 AVG
Ja-7 TB3-1 VI TE- BROAN- YELLOW 22 AWG
J4-8 A100- 31 VH TE- GREEN- VI OLET 24 AWG
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FROM TO COLOR CODE W RE Sl ZE
J4-9 A100- 33 VHI TE- GREEN- GRAY 24 AVG
J4-10 S3-11 V\H TE- GREEN- BLUE 22 AVG
J4-11 CHASSI S BLACK 22 AWG
J4-11 - CABLE SHI ELD 22 AWG
J4-12 J3-15 CABLE CONDUCTOR 24 AVG
J4-13 A600- 7 CABLE CONDUCTOR 24 AVG
J4-14 A600- 6 CABLE CONDUCTOR 24 AVG
J4-15 A100-34 VH TE- RED- YELLOW 24 AVG
J5-1 A100- 7 BROMR- BLACK 18 AVG
J5-1 A100- 20 VH TE- BROWN 22 AVG
J5-2 A100- 17 BROAN- GREEN 18 AVG
J5-2 A100- 16 V\HI TE- YELLOW GREEN 22 AVG
J6-1 A100- 19 CABLE CONDUCTOR 24 AVG
J6-2 TB1- 3 CABLE CONDUCTOR 24 AVG
J7-1 R5A- 1 V\HI TE- BLACK- GREEN 22 AVG
J7-2 - CABLE SHI ELD 22 AVG
J7-2 TB3- 2 BLACK 22 AVG
Jg-1 A100- 38 WH TE- GREEN- GRAY 18 AVG
J8-2 R5B- 3 VH TE- GREEN- GRAY 18 AVG
J9-1 J2-15 V\H TE- BROWN- GREEN 24 ANG
J9-1 T2-5 RED 22 AVG
J9-2 S3-7 VH TE- BROWN RED 22 AVG
J10-1 TB3- 2 BLACK 22 AWG
J10-2 OEN
ML- 1 R2-2 VWHI TE- YELLOW 24 AWG
ML- 2 R2- 3 VHI TE- BLUE 24 AVG
R2- 1 A100- 21 WH TE- YELLOW 24 AVG
R2-2 ML- 1 YELLOW WHI TE 22 AWG
R2-3 ML- 2 VH TE- BLUE 22 AVG
R2-3 TB2-1 BLACK 24 AWG
R3- 1 A100- 25 CABLE CONDUCTOR 24 AVG
K3- 2 TB2-1 BLACK 18 AWG
RAA- 1 R5B- 4 VH TE- YELLOW GRAY 18 AWG
RAA- 2 RA4A- 3 JUMPER 22 AVG
RAA- 3 A100- 37 VHI TE- GRAY 18 AVWG
RAA- 3 RAA- 2 JUMPER 22 AWG
R4B- 1 R5A- 2 VH TE- BLACK- YELLOW 22 AVG
R4B- 2 R4B- 3 JUMPER 22 AWG
R4B- 3 A100- 28 VHI TE- BLACK- BROMN 22 AWG
R4B- 3 R4B- 2 JUVMPER 22 AWG
R5A- 1 J7-1 V\HI TE- BLACK- GREEN 22 AVG
R5A- 2 R4B- 1 VH TE- BLACK- YELLOW 22 AVG
R5B- 3 J8-2 VWH TE- GREEN- GRAY 18 AVG
R5B- 4 RAA- 1 VWH TE- YELLOW GRAY 18 AVG
S1-1 oen | -
S1-2 S1-5 JUMPER 22 AWG
S1-3 S1-6 JUMPER 22 AWG
S1-5 S1-2 JUWMPER 22 AWG
S1-5 XF1- 2 CABLE/ WHI TE- BROWN- GRAY 22 AVG
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Table 4-4. ZM71AU Wre List (Continued)

FROM TO COLOR CCDE W RE Sl ZE
S1-6 S1-3 JUMPER 22 AWG
S1-6 S2- 4 GRAY 22 AWG
S2-1 T1-14 BROMAN- RED 22 AWG
S2-1 J1-1 VHI TE- GRAY 22 AWG
S2-2 T1-15 BLACK- YELLOW 22 AWG
S2-3 S2-6 JUWPER 22 AWG
S2- 4 T1-2 BLACK 22 AWG
S2- 4 S1-6 CABLE/ GRAY 22 AWG
S2-5 T1-4 BLACK- GREEN 22 AWG
S2-6 S2-3 JUMPER 22 AWG
S3-1 oENn. 1
S3-2 J2-17 VHI TE- ORANGE- YELLOW 22 AVG
S3-3 J2-4 VHI TE- ORANGE 22 AWG
S3-4 oen 1 -
S3-5 J2-18 VHI TE- BLUE- VI OLET 22 AWG
S3-6 J2-6 WHI TE- VI OLET 22 AWG
S3-7 J9-2 VH TE- BROWN RED 22 AWG
S3-8 T2-9 BROWN 24 AVG
S3-9 J2-16 CABLE CONDUCTOR 24 ANG
S3-10 oen 1
S3-11 J4- 10 VHI TE- GREEN- BLUE 22 AWG
S3-12 A100- 29 VHI TE- ORANGE- GREEN 22 AWG
S3-13 oen | -
S3-14 A100- 39 VHI TE- RED- ORANGE 22 AWG
S3- 15 J2-13 VH TE- RED 22 AWG
S3-16 oen 1
S3- 17 J4-6 VHI TE- BROWN- VI OLET 22 AWG
S3-18 J4-7 VHI TE- BROWN- GRAY 22 AWG
T1-1 oen 0
T1-2 S2-4 BLACK 22 AWG
T1-3 oen
T1-4 S2-5 BLACK- GREEN 22 AVG
T1-5 J2-2 VI OLET 22 AWG
T1-6 J2-1 VHI TE- VI OLET 22 AVG
T1-7 J2-3 VI OLET 22 AWG
T1-8 J2-7 BROWN 22 AWG
T1-9 J2-8 BROWN 22 AWG
T1-10 J2-11 BLUE 22 AWG
T1-11 J2-9 BLUE 22 AWG
T1-12 J2-12 ORANGE 22 AWG
T1-13 J2-14 ORANGE 22 AWG
T1- 14 S2-1 BLUE- RED 22 AVG
T1-15 S2-2 BLACK- YELLOW 22 AVG
T2-1 TB1- 3 YELLOW 22 AVG
T2-2 TB1- 6 GRAY 24 AVG
T2-3 TB1- 4 YELLOW 22 AVG
T2-4 TB1- 6 GRAY 24 AVG
T2-5 Jo-1 RED 24 AWG
T2-6 TB1-5 GREEN 24 AWG
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FROM TO COLCR CODE W RE Sl ZE
T2-7 CHASSI S BLACK 24 AWG
T2-9 S3-8 BROWN 24 AWG
TB1-3 T2-1 YELLOW 22 AWG
TB1-3 J6-2 CABLE CONDUCTCR 24 AWG
TBl1-4 T2-4 YELLOW 22 AWG
TBl1-4 A100-18 CABLE CONDUCTOR 24 AVG
TB1-5 T2-6 GREEN 24 AWG
TB1-6 T2-2 GRAY 24 AWG
TB1-6 T2-4 GRAY 24 AWG
TB1-6 A100-12 CABLE SHI ELD SHI ELD
TB1-6 A1000- 1 VHI TE- BLACK 22 AWG
TB2-1 C1-1 BLACK 18 AWG
TB2-1 A100- 2 BLACK 18 AWG
TB2-1 R2-3 BLACK 28 AWG
TB2-1 R3-2 BLACK 24 AWG
TB2-2 A100- 30 V\HI TE- BLACK- ORANCE 22 AWG
TB3-1 J4-7 VI TE- BROAN- YELLOW 22 AVG
TB3-2 J10-1 BLACK 22 AWG
TB3-2 J7-2 BLACK 22 AWG
XF1-1 J1-3 VHI TE- BLACK- GRAY 18 AWG
XF1-2 S1-5 VHI TE- BROAWN- GRAY 22 AWG
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4-25. RANGE AND FUNCTION SWITCH ASSEMBLY (A100).

a. Rernoval . Rermove the range and function switch assenbly (A100) as follows:

1). Unplug the power cable from the inpedance bridge.

2). Renove the top, left and right side covers, and bottom cover (RPSTL
figure 1, itenms 14, 51, and 61).

3). Renove the nounting bracket (RPSTL figure 1, item 53).

4). Turn the range knob pointer straight up, the function knob pointer to
R and all other knobs fully countercl ockw se.

5). Remove all knobs (RPSTL figure 1, itens 7, 8, 9, 12, and 13).

6). Renove the two screws that hold on the front panel (RPSTL figure 1,
item 63).

7). Renmove the side frames from the chassis (RPSTL figure 1, item 46).

8). Renmove the observati on wi ndow and the front panel (RPSTL figure 1,
item 4).

9). Remove the null meter (RPSTL figure 1, item 5).

I o). Renove the A600 assenbly (RPSTL figure 1, item 68).

11). Rermove the DQ dial retainer (RPSTL figure 1, item 85).

12). Rermove the two screws that hold the DQ dial assenbly (RPSTL figure 1,
item 88).

13). Renove variable resistor R4 P/O A900 (RPSTL figure 1, item 88).

14). Tag the wires that go to the binding posts J5A, and J5B (RPSTL figure
2, item9).

15). Renmove bi nding posts J5A, and J5B (RPSTL figure 2, item9).

16) . Renmove switch assenbly A800 (RPSTL figure 1, item 80).

17). Tag and unsolder all wres connected to the A100 printed wring
boar d.

18). Renmove the A100 assenbly (RPSTL figure 1, item 74).

b. Repair. Repair of the RANGE and FUNCTI ON switch assenbly (A100) is linited

to

replacement of those repair parts shown in the RPSTL (TM

11-6625-3077-24P). No other repair is authorized.
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Repl acenent . Repl ace the A100 assenbly as foll ows:
1). Sol der all tagged wires to the printed wring board.
2). Repl ace switch assenbly A800 (two screws).

3). Repl ace binding posts J5A, and J5B and solder the tagged wires to the
term nal post.

4). Repl ace variable resistor R4 P/O A900 to the A100 chassis making sure
the index slot is in its proper place (one nut, one flat washer and
one | ockwasher behind panel).

5). Repl ace the DQ dial assembly (two screws).

6). Repl ace the DQ dial retainer (two screws).

7). Replace the A600 assenbly (two screws).

8). Replace the null neter (two screws).

9). Repl ace the front panel.

10). Replace the left side frame (seven screws).

11). Repl ace the front panel screw on the left side.

12). Repl ace the observation w ndow.

13). Replace the right side frane (twelve screws).

14) . Repl ace the front panel screw on the right side.

15). Insure that the FUNCTION switch is on R (no synbol in the function

range window), the RANGE switch is on the | owest Kohns position, and
all other controls are fully counterclockw se.

16). Repl ace all knobs. The function knob pointer on R, the range knob
poi nter straight up, the sensitivity knob pointer at seven o’ clock,
and the DQ VERNI ER knob pointer on CAL.

Qper ational Check. Check the operation of the RANGE and FUNCTI ON switch
assenbly (A100) as foll ows:

1). Connect the test equipnment as shown.
EXTERNAL
M-71A/U REAR OSCILLATOR
= O
— c— [ 4 [o]
EXT OSC ouT
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2). Set the inpedance bridge controls as follows:
FUNCTION switch . . . . . . . . . . CQH&®D
RANGE switch . . . . . . . . . . . .. to nF with the left

deci mal point on (XX XX)

CRL counter . . . . . . . . . . .. .. to 1000
SENSITIMITY . . . . 0 o 0 o Ful I'Y cl ockwi se
DQVERNIER . . . . . . . . . ... ... to CAL
DQ control . . . . . ... L. to nidrange
INT/EXT switch . . . . .. ... .. to EXT
Power switch . . . . . . . . . . . .. to ON

3). Set the external oscillator controls as follows:
Frequency . . . . . . . . . . . ... .. to 1,000 H
Voltage output . . . . . . . . . . . 2V maxinm
Power switch . . . . . . . . . . . .. to ON

4). Connect the 0.01 UF silvered mica capacitor with 160,000 ohnms PORM
5% 0.25Wfixed resistor in parallel to the inpedance bridge UNKNOM
termnal s.

5). Adjust the CRL control to null the neter.

6). Record the reading on the nunerical counter.

7). Renove the 160,000 ohm resistor and connect the 330 ohms PORM 5%
0.25W fixed resistor in parallel to the 0.0l1uF capacitor and the
i npedance bridge UNKNOMN termnals.

8). Set the external oscillator controls as follows:
Frequency . . . . . . . . . . . . . ... 20,000 Hz

9). Adjust the CRL control to null the neter.

lo). Adjust Cl103 slightly for a mininmum reading on the CRL nurerical

count er.
11). Record the reading on the nunerical counter.
12). Repeat steps 3 thru 11 until the difference between the two readings
is mnimm
13). Set the inpedance bridge controls as follows:
FUNCTION switch . . . . . . . . . . G H&HD
RANGE switch . . . . . . . . . . . . . topFwththe right
decimal point on (XXXX.)
CRL counter . . . . . . . . . . . ... to 1000
SENSITIVMITY . . . . . . . ... Full'y clockwise
DQVERNIER . . . . . . . .. . ... to CAL
DQ control . . . . ... to mdrange
INT/EXT switch . . . . . ... ... to EXT
Power switch . . . . . . . . . . . .. to ON
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15).

16).
17).

18).

19).

20).

21).

22).

23).

24).

25).

26).

27).

28).
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Set the external oscillator controls as foll ows:

Frequency . . . . . . . . . . . . .. to 1,000 H
Voltage output . . . . . . . . . . . 2V maxinmm
power switch . . . . . . . . . . ... to ON

Connect the 1000 pF silvered mca capacitor with 1,600,000 ohns PORM
5% 0.25Wfixed resistor in parallel to the inpedance bridge UNKNOMN
termnal s.

Adjust the CRL control to null the nmeter.

Record the reading on the nunerical counter.

Renove the 1,600,000 ohm resistor and connect the 3300 ohns PORM 5%

0.25w fixed resistor in parallel to the 1000 pF capacitor and the
i npedance bridge UNKNOMN term nal s.

Set the external oscillator controls as follows:
Frequency . . . . . . . . . . . . . ... 20,000 H
Adjust the CRL control to null the neter.

Adj ust Cl104 slightly for a mininum reading on the CRL nunerical
count er

Record the reading on the nunerical counter.

Repeat steps 14 thru 22 until the difference between the two readings
is mninmum

Set the inpedance bridge controls as follows:

FUNCTION switch . . . . . Ls LOWQ
RANGE switch . . . . . . . . uHwth right
deci mal point on (XXXX.)
CRL counter . . . . . . . . . 1000
DQVERNNER . . . . . . . . .. CAL
DQ control . . . . . . . . .. m drange
SENSITIVITY . . . . . . . . fully clockwse
EXT/INT switch . . . . . . EXT
Power switch . . . . . . . . ON

Set the external oscillator controls as foll ows:

Frequency . . . . . . . . . .. 1,000 H
Voltage . . . . . . . . . . .. 2 V maxi mum
Power switch . . . . . . . . ON

Connect a 1 nmH standard inductor to the inpedance bridge UNKNOWN
termnal s.

Adjust the CRL control for a null on the neter.

Record the reading on the nunerical counter.

4- 39



TML1- 6625-3077-14

29).

30).

31).

32).

33).
34).
35).
36).

37).

38).

39).

40) .

41).

Install a 330 ohm PORM 5% 0.25w fixed resistor in series with the
1nH standard indictor and the high (unmarked) UNKNOW termninal.

Set the external oscillator controls as follows:

Frequency . . . . . . . . . .. 20,000 H

Adjust the CRL control for a null on the meter.

Conpare the results of readings in step 28 and step 31. Inductance
di fferences should be within PORM 0005uH. If not w thin 0005uH,
measure the resistance between UNKNOWN | ow terminal and pin 40 on the
A100 printed wiring board as follows.

Renmove power from the inpedance bridge.

Renmove the A200, A300 and A400 circuit card assenblies.

Set the inpedance bridge FUNCTION switch to Lp LONQ

Remove the shorting strap on the Bl AS BATTERY termnal.

Wth an ohmeter neasure the resistance between the UNKNOM | ow
terminal and pin 40 on the A100 printed wiring board ([para_4-22)l.

If the ohmeter reading is 1 ohm PORM 0.5% select Cl101 for the
i nductance difference as specified in step 32. |If the ohmeter
reading is not 1 ohm PORM 0.5% check switch contacts S101 and S102.

If these readings are not obtained, refer to able 4-3| for
troubl eshooti ng procedures.

Rermove power and replace the nounting bracket (four screws).

Repl ace the top cover (two screws), bottom cover (two screws), side
covers (four screws each), and shorting straps.

4-26, POWER SUPPLY AND 1KHz OSCILLATOR CIRCUIT CARD ASSEMBLY (A200).
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a.

b.

Renval . Renmpbve the power supply and 1KHZ circuit card assenbly (A200) as

foll ows:

1). Unplug the power cable from the inpedance bridge.

2). Renove the top and bottom cover (RPSTL figure 1, itens 14, and 61).

3). Renove the mounting bracket (RPSTL figure 1, item 53).

4). Carefully pull up on the circuit card assenbly until it releases from
the connector.

Repai r. Repair of the power supply and 1KHz oscillator circuit card

assenbly (A200) is limited to replacenment of those repair parts shown in
the RPSTL (TM 11-6625-3077-24P). No other repair is authorized.
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Repl acenent . Replace the circuit card assenbly (A200) as follows:

1). Insert the circuit card assenbly, with the conmponents facing forward,
and align the bottom co the connector (J2) on the chassis.

2). Carefully push on both ends of the circuit card with equal pressure
until it slides into the connector.

Operational Check. Check the operation of the power supply and 1KHz
oscillator circuit card assenbly (A200) as follows:

1). Connect the test equipnment as shown.
ZM-71A/U TOP OSCILLOSCOPE
IN]
IN t6
PIN 16 N [:_Il
FREQUENCY COUNTER

2). Set the inpedance bridge controls as follows:

FUNCTION switch . . . . . . . . . . R

RANGE switch . . . . . . . . . . . . . to Kohms with the left

decimal point on (XX XX)

CRL counter . . . . . . . . . . . . .. to 1000

SENSITIVMITY . . . . . . . . . . . . . Fully clockwise

DQVERNER . . . . . . . . ... to CAL

DQ control . . . . . . . . . . . . . . tomdrange

INT/EXT switch. . . . . . . ... . tolN

Power switch . . . . . . . . . . ... toON
3). Set the oscilloscope controls as follows:

Time ... ... .. ... ... ... 200uScm

Voltage . . . . . . . . . . ... .. 1Vicm

Power switch . . . . . . . .. ... . toON
4). Set the frequency counter controls as foll ows:

Frequency . . . . . . . . . . . . 1000Hz

Power switch . . . . . . . . . . ... N

5). Adjust R213 for a level between 4.5 and 6.7 volts peak-to-peak with
positive peaks clipped not nore than 100 m croseconds.

6). Adjust R210 for a frequency of between 995 to 1005Hz.
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7). Repeat steps 5 and 6 until both neasurenments are within these val ues.
8). Set the DC voltmeter to neasure applicable voltages.

9). Connect the DC voltneter to J2 pin D (TP1). Voltneter should neasure
between +12.0 and +13.5Vdc.

[ o). Connect the DC voltneter to J2 pin F (TP2). Voltneter should neasure
between -11.0 and -12.5Vdc.

11).  Connect the DC voltmeter to J2 pin P (TP3). Voltneter should neasure
between +95.0 and +115Vdc.

12). Set the oscilloscope controls as follows:
Voltage . . . . . . . . . . .. . ... Viem
Sweep speed . . . . . . . . . . . . . 200uS/cm
Power switch . . . . . . . . . . .. ON

13). Connect the oscilloscope to J2 pin T (TP4). Voltage |level should be
between 4.5 and 6.7 volts peak-to-peak [paragraph 4-27)].

14). If these readings are not obtained, refer to |table 4-3
troubl eshooting procedures.

15). Remove power and replace npunting bracket and the top and bottom
covers.

4-27. REFERENCE VOLTAGE CIRCUIT CARD ASSEMBLY (A300).
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a.

Rermoval . Renpve the reference voltage circuit card assembly (A300) as
fol | ows:

1).  Unplug the power cable from the inpedance bridge.
2). Renmove the top and bottom cover (RPSTL figure 1, itenms 14, and 61).
3). Renpve the nounting bracket (RPSTL figure 1, item 53).

4). Carefully pull up on the circuit card assenbly until it releases from
the connector.

Repair. Repair of the reference voltage circuit card assenmbly (A300) is

limted to replacenent of those repair parts shown in the RPSTL (TM
11-6625-3077-24P). No other repair is authorized.

Repl acerent . Repl ace the circuit card assenbly (A300) as follows:

1). Insert the circuit card assembly, with the conponents facing forward,
and align the bottomto the connector (J3) on the chassis.

2). Carefully push on both ends of the circuit card with equal pressure
until it slides into the connector.
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Operational Check. Check the operation of the reference voltage circuit
card assenbly (A300) as follows:

1).

10).

Connect the test equi pment as shown.

EXTERNAL
24-71A/U REAR OSCILLATOR
= O
i ? o
EXT OSC ouT

Set the inpedance bridge controls as follows:

FUNCTION switch . . . . . . . .. . CQHM&HD

RANGE switch . . . . . . . . . . . . . tonFwththe nmdde
deci mal point on (XXX X)

CRL counter . . . . . . . . . . .. .. to 1000

SENSITIVITY . . . . . . . . .. .. .. Full'y clockw se

DQVERNNER . . . . . . ..o to CAL

DQ control . . . . . ... L. to nmidrange

INT/EXT switch . . . . . . . . . . . toEXT

Power switch . . . . . . . . . . ... toON

Set the external oscillator controls as follows:

Frequency . . . . . . . . . . . . . 1000H
Voltage . . . . . . . . . . . . . . .. 2V nmximnm
Power switch . . . . . . . . . . . . . toON

Connect the 0.1 uF standard capacitor with 16,000 ohm PORM 5% 0. 25W
fixed resistor in parallel to the inpedance bridge UNKNOM ternnals.

Adjust the CRL control to null the neter.

Record the reading on the nunerical counter.

Renove the 160,000 ohm resistor and connect the 33 ohms PORM 5%
0.25W fixed resistor in parallel to the 0.1UF standard capacitor and
the inpedance bridge UNKNOMN termnals.

Set the external oscillator controls as follows:

Frequency . . . . . . . . . . . . . 20,000H

Adjust the CRL control to null the neter.

The difference between the readings in step 6 and 9 should be within
PORM 0. 2nF. |f not, change the value of C305.
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4-44

11).

12).

13).

14).

15).

16).

17).

18).

19).

20).
21).

22).

23).

24).

25).

Repeat steps 3 thru 10 until the difference between the two readings
is within 0.2nF.

Renmove power from the inpedance bridge.

Di sconnect the white-green-blue wire. from J4, pin 10, and connect it
to terminal 3 of DQ resistor RBA P/ O A900.

Set the inpedance bridge controls as follows:

FUNCTION switch . . . . . . . .. Cp AUTO

RANGE switch . . . . . . . . . .. to nF with the middle
deci mal point on (XXX X)

CRL counter . . . . . . . . .. .. to 1000

SENSITIMITY o0 000 oo Ful Iy cl ockwi se

DQVERNER . . . . . . ... ... to CAL

DQ control . . . . ... to mdrange

INT/EXT switch . . . ... . ... to EXT

Power switch . . . . . ... . . .. OFF

Connect a 0.1 uF standard capacitor with 27,000 ohm PORM 5% 0.25W
fixed resistor in parallel to the i mpedance bri dge UNKNOM terminals.

Remove circuit card assenbly A400 and install a 15 pin extender board
in J4. Wth the conmponents facing inward, insert A400 into the
ext ender board.

Set the oscilloscope controls as follows:

Voltage . . . . . . . . ... Viem
Sweep speed . . . . . ... L N A
Power switch . . . . . . . . . .. .. N

Connect the oscilloscope to A400 TP19. Apply power to the inpedance
bridge and adjust the CRL control and DQ controls for a mnimm
anpl i t ude.

The CRL counter should read between 095.0 and 105.OnF, and the D
reading on the DQ dial should read between 0.053 and 0.065 on high D.

Renmove power from the inpedance bridge.
Remove the 15 pin extender board and replace A400.

Rempbve the A300 circuit card assenmbly and install the 15 pin extender
board in J3.

Wth the conmponents facing forward, place A300 into the extender
boar d.

Apply power to the inpedance bridge.

Set the oscilloscope controls as follows:

Voltage . . . . . . . ... .. As specified [(paragraph 24-22Jl.
Sweep time . . . . . ... L. As specified (paragraph 4-77j].
Power switch . . . . . . . . . .. N
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26). (Qbserve the waveforns at A300 TP5 thru TP16. Conpare the waveforms to
the ones illustrated i _paragraph 4-27Z

27). If these readings are not obtained, refer to |[table 4-3 ror
troubl eshooting procedures.

28) . Remove power and replace the white-green-blue wire to J4 pin 10.
29). Repl ace the nmounting bracket (four screws).
30). Repl ace the top cover (two screws), bottom cover (two screws), and

side covers (four screws each).

4-28. DETECTOR CIRCUIT CARD ASSEMBLY (A400).

Renoval . Renpve the detector circuit card assenbly (A400) as foll ows:
1).  Unplug the power cable from the inpedance bridge.

2). Renove the top and bottom cover (RPSTL figure 1, items 14. and 61).
3). Renmpove the nounting bracket (RPSTL figure 1, item 53).

4). Carefully pull up on the circuit card assenbly until it releases from
the connector.

Repair. Repair of the detector circuit card assenbly (A400) is linmted to
repl acement of those repair parts shown in the RPSTL (TM
11- 6625-3077-24P). No other repair is authorized.

Repl acement . Replace the circuit card assenmbly (A400) as foll ows:

1). Insert the circuit card assembly, with the components facing inward,
and align the bottomto the connector (J4) on the chassis.

2). Carefully push on both ends of the circuit card with equal pressure
until it slides into the connector.

Operational Check. Check the operation of the detector circuit card
assenbly (A400) as follows:

1). Connect the test equipnent as shown.

4- 45



TML1- 6625-3077- 14

2). Disconnect the shielded cable from J4, pin 1.

3). Set the inpedance bridge controls as follows:
FUNCTION switch . . . . . . . .R
RANGE switch . . . . . . . . . .. to kohnms with the left

deci mal point on (XX XX)

CRL counter . . . . . . . . . . .. to 1000
SENSITIVITY . . . . . . . . . .Fully clockw se
DQVERNIER . . . . . . . . . . .. to CAL
DQ control . . . . . . . . ... .to nmidrange
INT/EXT switch . . . . . . . . .to EXT
Power switch . . . . . . . ... .to ON

4). Set the external oscillator controls as follows:
Frequency . . . . . . . . . . . . 1000H
Voltage . . . . . . . . . . . . . .. 1V peak-to-peak
Power switch . . . . . . . . .. . toON

5). Set the oscilloscope controls as follows:
Channel A. . . . . . . . . . . . . . .0.2Vicm polarity +up
Channel B. . . . . . . . . . .. .. .0.2Vicm polarity -up
Trigger . . . . . . ..o EXT
Function . . . . . . . . . . . . . . . .Chopped
Power switch . . . . . . . . . . . ... ON

6) . Set the electronic counter controls as follows:
Frequency . . . . . . . . . . . . . . . . 1000H
Power switch . . . . . . . . .. ... N

7). Aternately adjust R415 and R417 so that the oscillator output
voltage and J4 pin 7 voltage are in phase and J4 pin 7 voltage |evel
is between 0.9 and 1.1 volt peak to peak.

8). Renpve power from the inpedance bridge. Connect the shielded cable to
J4, pin 1.
9). Disconnect the white-green-blue wire fromJ4, pin 10, and connect it

to termnal 3 of DQ resistor R5A

10). Set the inpedance bridge controls as follows:
FUNCTION switch . . . . . . . . . .Cp AUTO
RANGE switch . . . . . . . . . . . . .tonFwththe niddle

decimal point on (XXX X)

CRL counter . . . . . . . . . . . . . .to 1000
SENSITIMITY . . . . . . . . . . . . . .Fully clockwise
DQVERNNER . . . . . . . . . .. ... .toCA
DQ control . . . . . . . . . . . . . . .to mdrange
I NT/EXT switch . . . . . . . . . .to EXT
Power switch . . . . . . . . . . . . .CFF
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12).

13).

14).

15).

16).

17).

18).

19).

20).

21).

22).

23).
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Connect a 0.1 uF standard capacitor with 27,000 ohm PORM 5% 0.25W
fixed resistor in parallel to the inpedance bridge UNKNOM termnals.

Remobve circuit card assenbly A400 and install a 15 pin extender board
inJ4. Wth the conponents facing inward, insert A400 into the
ext ender board.

Set the oscilloscope controls as follows:

Voltage . . . . . . . . . . ... ... 1WMcm
Sweep speed . . . . . . . . . . . . . NA
Power switch . . . . . . . . . . . . ON

Connect the oscilloscope to A400 TP19. Apply power to the inpedance
bridge and adjust the CRL control and DQ controls for a minimm
anpl i t ude.

The CRL counter should read between 095.0 and 105.0nF, and the D
reading on the DQ dial should read between 0.053 and 0.065 on high D

Set the oscilloscope controls as follows:

Voltage . . . . . . . . . . . . . . As specifidd{paragraph 4-27].
Sweep time . . . . . . . . . . . . . As specifief (paragraph 4-27).
Power switch . . . . . . . . . . . ON

Observe the waveforns at A400 TP17 and TP18. Conpare the waveforns to
the ones illustrated iM_paragraph 4-27.

Using a DC voltmeter with an input inpedance greater than 10,000, 000
ohms, neasure the voltages at A400 TP19 and TP20, TP19 and TP21.
Conpare the voltages to the ones listed in paragraph 4-22).

Usi ng the oscill oscope neasure the wavefornms at A400 TP22 and TP23.
TP22A and TP23A show the waveform if the CRL control is adjusted 0.2%
high from the bal ance point established in step 14.

A400 TP22B and TP23B show the waveform if the CRL control is adjusted
0.2% low from the bal ance point established in step 14.

Remove power from the inpedance bridge.

Connect the test equipnent as shown bel ow

TO J2(T)

*IOKO 5% 12W
4 o
0 5100 5% I/2W

TO J4(5) <—J

Connect the resistance network as shown above.

4- 47



TML1- 6625-3077- 14

4-48

24).

25).

26) .

27).

28).

29).

30).

31),

32).

33),

34).

35).

36).

Set the inpedance bridge controls as follows:

FUNCTION switch . . . . . . . Cp AUTO
RANGE switch . . . . . . . . . . . tonFwthnidde
deci mal point on (XXX X)
CRL counter . . . . . . . . . . . to 1000
SENSITIMITY . . o o 0 oo L Fully clockw se
DQVERNNER . . . . . . . . . . . toCA
DQ control . . . . . . . . . . . . to mdrange
INT/EXT switch . . . . . . . . . toEXT
Power switch . . . . . . . . . . OF

Connect a 0.1 uF standard capacitor with 27,000 ohm PORM 5% 0.25W
fixed resistor in parallel to the inpedance bridge UNKNOMN term nals.

Remove circuit card assenmbly A400 and install a 15 pin extender board
inJ4. Wth the conponents facing inward, insert A400 into the
ext ender board.

Set the oscilloscope controls as follows:

Voltage . . . . . . . . . . . . . . . 0.005Vcm (0.05V/cmwth 10:1 probe)
Sweep speed . . . . . . . . . . . . . NA
Power switch . . . . . . . . . . . . ON

Connect the oscilloscope to A4A00 TP30. Apply power to the inpedance
bridge and adjust the CRL control and DQ controls for a bridge
bal ance (null). (For exanple assume the CRL counter is reading 102.0nF
and the D reading is 0.062).

Change the CRL control to +0.2% above bridge bal ance (to 102.2nF for
exanpl e above).

Verify that the 1KHz signal is on the oscilloscope, and is no nore
than 30nV peak-to-peak.

Quickly shift the CRL control by -0.2% bel ow the bal ance reading (to
101. 8nF for exanple above). At first there is no 1KHz signal but
after 10 seconds it will appear.

Quickly shift the CRL control +0.027% of the balance reading (to
102. 2nF for exanple above). After a few seconds the 1KHz signal will
di sappear.

Sel ect a value of R442 so that the tinme constant when the CRL control
is decreased and increased by 0.02% are about the sane.

Wth a DC voltneter, measure the voltages at A400 TP32 and TP33 in
both the 0.02% above and below balance position. Conpare these
voltages to the ones listed if_paragraph 4-27]

If these readings are not obtained, refer to [fable 4-3] for
troubl eshooting procedures.

Renmove power and replace the white-green-blue wire to J4 pin 10.



37).

38).
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Repl ace the mounting bracket (four screws).

Repl ace the top cover (two screws), bottom cover (two screws), and
si de covers (four screws each).

4-29. LAMP CIRCUIT CARD ASSEMBLY (A600).

a.

Removal . Renove the range and function switch assenbly (A600) as follows:

10).

Unplug the power cable from the inpedance bridge.

Remove the top, left and right side covers, and bottom cover (RPSTL
figure 1, items 14, 51, and 61).

Remove the nounting bracket (RPSTL figure 1, item 53).

Turn the range knob pointer straight up, the function knob pointer to
R and all other knobs fully counterclockw se.

Remove all knobs (RPSTL figure 1, itenms 7, 8, 9, 12, and 13).

Renove the two screws that hold on the front panel (RPSTL figure 1,
item 63).

Renmove the side frames from the chassis (RPSTL figure 1, item 46).

Renove the observation w ndow and the front panel (RPSTL figure 1,
items 4 and 11).

Renove the two screws holding on the A600 assenmbly (RPSTL figure 1,
item 70).

Tag all of the wires connected to the A600 assenbly, and unsol der
t hem

Repair. Repair of the lanp circuit card assenbly (A600) is limted to
replacement of those repair parts shown in the RPSTL (TM
11- 6625-3077-24P). No other repair is authorized.

Repl acenent . Repl ace the A600 assenbly as follows:

1). Solder all tagged wires to the printed wiring board.
2). Repl ace the A600 assenmbly (two screws).

3). Repl ace the front panel.

4). Replace the left side frane (seven screws).

5). Repl ace the front panel screw on the left side.

6). Replace the observation w ndow.

7). Replace the right side frame (twelve screws).
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10).

11).

12).

Repl ace the front panel screw on the right side.

Insure that the FUNCTION switch is on r (no synmbol in the function
range wi ndow), the RANGE switch is on the | owest Kohns position, and
all other controls are fully countercl ockw se.

Repl ace all knobs. The function knob pointer on R, the range knob
poi nter straight up, the sensitivity knob pointer at seven o’cl ock,
and the DQ vernier knob pointer on CAL.

Repl ace the nounting bracket (four screws).

Repl ace the top (two screws), bottom (two screws), and side covers
(four screws each).

Operational Check. Check the operation of the lanp circuit card assenbly

(A600) as foll ows:

1).

2).

6).

Apply power to the inpedance bridge.

Set the inpedance bridge controls as follows:

FUNCTION switch . . . . . . . . .. Ls AUTO

RANGE switch . . . . . . . . . .. toH

CRL counter . . . . . . . . . . .. to 0000
SENSITIMTY . . . . . . . .. .. Fully cl ockwi se

Observe that one of the direction indicators is on. Vary the CRL
control from 0000 to 0010 and observe that the direction indicator
[ anps both light.

Rotate the RANGE switch to each of the H positions (3) and observe
that all decimal points |ight.

If the lamps fail to light, refer to[table 4-3]for troubleshooting

procedures.

Renmove power from the inpedance bridge.

4-30. RESISTOR ASSEMBLY (A700).

4-50

a. Rermoval. Renobve the resistor assenbly (A700) as follows:

1).

Unplug the power cable from the inpedance bridge.

Remove the top, right side, and bottom cover (RPSTL figure 1, itens
14, 51, and 61).

Remove the nounting bracket (RPSTL figure 1, item 53).
Remove the CRL control knob (RPSTL figure 1, item 7).

Renmove the right side frane from the chassis (RPSTL figure 1, item
46) .
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6). Tag and unsolder the two wires connected to the A700 assenbly.

7). Rerpbve the A700 assenbly.

Repair. Repair of the resistor assenbly (A700) is linmted to replacenent
of those repair parts shown in the RPSTL (TM 11-6625-3077-24P). No ot her
repair is authorized.

Repl acenent . Repl ace the A700 assenbly as foll ows:

1). Solder the two tagged wires to the A700 assenbly.

2). Position the A700 assenbly in place with the CRL control shaft
t hrough the front panel.

3). Replace the right side frame (thirteen screws).
4). Replace the CRL counter knob (two setscrews).

Operational Check. Check the operation of the resistor assenbly (A700) as
fol | ows:

1). Renove the power cable from the inpedance bridge.
2). Set the inpedance bridge controls as follows:
CRL counter . . . . . . . . . . . . to 0001
power switch . . . . . . . . . . . OF

3). Tag and disconnect the shielded cable fromthe A700 assemnbly.

4. Wth a 1% ohmmeter or another inpedance bridge, nmeasure the
resi stance of the A700 assenbly (where the cable was renoved).

5). Resistance of the A700 assenbly should be 5.0 ohms with the counter
at 0001. Reconnect the cable to R3.

6). Connect the test equipnent as shown.
EXTERNAL
2M-71A/U REAR OSCILLATOR
= O
e a— 1 4 [e]
EXT OSC ouT

4-51



TML1- 6625-3077- 14

4-31.

4-52

10).
11).

12).

13).

14).

15).

16).

17).

Set the inpedance bridge controls as follows:

FUNCTION switch . . . . . . . . . . C HGD
RANGE switch . . . . . . . . . . ... to nFwith the nmddle
deci mal point on (XXX X)
CRL counter . . . . . . . . . . .. .. to 1000
SENSITIVITY . . . . . . . . . . . . Fully clockwi se
DQVERNIER . . . . . . . . ..o to CAL
DQ control . . . . . . . . . . . . . to mdrange
INT/EXT switch . . . . . ... ... to EXT
Power switch . . . . . . . . . . . .. to ON

Set the external oscillator controls as foll ows:

Frequency . . . . . . . . . . . . . 1000H
Voltage . . . . . . . . . . ... .. 1 V peak-to- peak
Power switch . . . . . . . . . . . ON

Connect the 0.01 uF silvered mca capacitor with 160,000 ohnms PORM
5% 0.25Wfixed resistor in parallel to the inpedance bri dge UNKNOAN
term nal s.

Adjust the CRL control to null the nmeter.

Record the reading on the nunerical counter.

Renove the 160,000 ohm resistor and connect the 330 ohms PORM 5%
0.25W fixed resistor in parallel to the 0.0luF capacitor and the
i npedance bridge UNKNOMN terninals.

Set the external oscillator controls as foll ows:
Frequency . . . . . . . . . . . . . . . . 20,000 H
Adjust the CRL control to null the neter.

Conpare the results of readings in step 11 and 14. Capacitance
di fferences should be within half a digit on the CRL counter.

If these readings are not obtained, refer to [fable 4-3] for
troubl eshooting procedures.

Repl ace the mounting bracket (four screws), top (two screws), bottom
(two screws), and side covers (four screws each).

DQ DIAL AND RESI STOR ASSEMBLY (A900).

a.

Renoval . Rermpbve the DQ dial and resistor assenbly (A900) as follows:

Unpl ug the power cable from the inpedance bridge.

Remove the top, left and right side covers, and bottom cover (RPSTL
figure 1, items 14, 51, and 61).

Remove the nounting bracket (RPSTL figure 1, item 53).
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4). Turn the range knob pointer straight up, the function knob pointer to
R and all other knobs fully counterclockw se.

5). Remove all knobs (RPSTL figure 1, itens 7, 8, 9, 12, and 13).

6). Renpbve the two screws that hold on the front panel (RPSTL figure 1,

item 63).
7). Renove the side frames from the chassis (RPSTL figure 1, itenms 46).
8). Renove the observation wi ndow and the front panel (RPSTL figure 1,

items 4 and 11).

9). Renove the DQ dial retainer (RPSTL figure 1, item 85).

10). Remove the two screws that hold the DQ dial assenbly (RPSTL figure 1,
item 88).

11). Remove the pulley fromthe top of R5.

12). Tag and unsolder the wires that go to the DQ dial resistor (R4A and
B) and the resistor R5.

13). Renmove resistor R5 (RPSTL figure 1, item 88).

14). Remove the DQ dial and resistor R4A and B.

Repair. Repair of the DQ dial and resistor assenbly (A900) is limted to
repl acement of those repair parts shown in the RPSTL (TM
11-6625-3077-24P). No other repair is authorized.

Repl acenent . Repl ace the A900 assenbly as foll ows:

1). Position the resistor R5 and the DQ dial and resistor (R4) in their
proper place.

2). Sol der all tagged wires to the resistors R4A and B, and R5.

3). Repl ace the DQ dial and resistor R4A and B (two screws).

4). Repl ace the DQ dial retainer (two screws).

5). Repl ace resistor R5 (three screws).

6). Replace the pulley on R5 but do not tighten setscrews.
7). Replace the front panel.

8). Replace the left side frame (seven screws).

9). Repl ace the front panel screw on the left side.

10). Repl ace the observation w ndow.

11). Replace the right side frane (twelve screws).

4-53
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12). Repl ace the front panel screw on the right side.

13). Insure that the FUNCTION switch is on r (no synbol in the function
range wi ndow), the RANGE switch is on the |owest Kohms position, and
all other controls are fully countercl ockw se.

14). Repl ace all knobs. The function knob pointer on R, the range knob
poi nter straight up, the sensitivity knob pointer at seven o’clock,
and the DQ VERN ER knob pointer on CAL.

Operational Check. Check the operation of the DQ dial and resistor
assenbly (A900) as follows:

1). Set the inpedance bridge controls as follows:
DQ control . . . . . . . . . . . . . fully counterclockw se
so the red index line
is centered on the |ast
0 in 1000 on the top scale
Power switch . . . . . . . . . . . OFF
2). Renmpove the pulley on top of R5.

3). Turn the shaft of R5 fully counterclockwi se.

4). Repl ace the pulley on R5 taking care not to nove the DQ dial or the

shaft on R5.
5). Tighten setscrews on the pulley.
6) . Run performance checks ([paragraph 4-16)].

7. If the DQ dial fails to operate, refer to [table 4-3] for

troubl eshooting procedures.
8). Repl ace the mounting bracket (four screws).

9). Repl ace the top cover (two screws), bottom cover (two screws), and
side covers (four screws each).

4-32. VARIABLE CAPACITOR C3.

4-54

a.

Renoval . Renpbve the variable capacitor C3 as foll ows:
1).  Unplug the power cable from the inpedance bridge.

2). Renove the top, left and right side covers, and bottom cover (RPSTL
figure 1, items 14, 51, and 61).

3). Renove the nounting bracket (RPSTL figure 1, item 53).

4). Rempve circuit card assenblies A200 and A300 (RPSTL figure 1, itemns
57 and 58).

5). Unsolder C3 fromthe terminal strip.
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Repair. Not applicable.

Repl acenent . Repl ace C3 assenbly as foll ows:
1). Solder wires of C3 on the ternminal strip with adjustment screw facing
up.

2). Repl ace circuit card assenblies A200 and A300.

Qperational Check. Check the operation of C3 as follows:

1). Connect the test equipnment as shown.
EXTERNAL
2M-71A/U REAR OSCILLATOR
= O
- [ ] (o]
EXT OSC ouT
2). Set the inpedance bridge controls as follows:
FUNCTION switch . . . . . . . . . . C HGID
RANGE switch . . . . . . . . . . . . . tonFwth the left
deci mal point on (XXX X)
CRL counter . . . . . . . . . . . . . . to 1000
SENSITIMITY . . . . . . . . . . .. . . Fully clockwse
DQVERNNER . . . . . . C e to CAL
DQ control . . . . . . . . . . .. . . . tomdrange
INT/EXT switch . . . . . . . . . . . toEXT
Power switch . . . . . . . . . .. .. toON
3). Set the external oscillator controls as follows:
Frequency . . . . . . . . . . . . . . 1000H
Voltage . . . . . . . . . . . . . . .. 2V mximum
Power switch . . . . . . . . . . . . toON

4). Connect the 0.01 uF silver mca capacitor with 15,900 ohm PORM 5%
0.25W fixed resistor in parallel to the inpedance bridge UNKNOAN
term nal s.

5). Adjust the CRL control and DQ control to null the neter.

6). DQ dial reading should be 1 PORM 0. 05.

7). Renove power from the inpedance bridge.

8). Renpve the shorting strap on the CpLs DQ resistor termnal.

4-55
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10).

11).
12).
13).

14).

15).

16).

17).

18).

Wth another inpedance bridge set-up to measure resistance (about 800
ohns), neasure the resistance of the inpedance bridge under test
bet ween the ungrounded CpLs DQ resistor terminal and the white-black
| ead at the end of CI.

Adjust the DQ control of the inpedance bridge under test so the
second inpedance bridge reads 812 ohns.

Di sconnect the second inpedance bridge.
Repl ace the CpLs terminal shorting strap.
Apply power to the inpedance bridge.

W thout noving the DQ control, balance (null) the inpedance bridge by
adjusting the CRL control and C3.

Repl ace all knobs. The function knob pointer on R, the range knob

poi nter straight up, the sensitivity knob pointer at seven 0’ clock,
and the DQ VERNI ER knob pointer on CAL.

If these readings can not be obtained, refer to |table 4-3| for

troubl eshooti ng procedures.
Rermove power and replace the nmounting bracket (four screws).

Repl ace the top cover (two screws), bottom cover (two screws), and
side covers (four screws each).

4-33. MISCELLANEOUS PART REPLACEMENT.

4- 56

a.

Renoval . Renove m scellaneous parts in the inpedance bridge as follows:

1).

Al ways nmke sure equipnent is UNPLUGED before performing any
mai nt enance.

WRONG

7\

DR
CORRECT @\

N
AN

N

“\\\\
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2). Aways mark wire |ocation before unsoldering connections.

L l | L
Q\*k Q\“b

YT N L
© [ U [ e A

3). Note switch positions before renoving knobs or sw tches.

4. Al parts can be replaced with renmoval of hardware (screws, nuts,
etc) except the following which require rivets to to be drilled out.

J1
J2
J3
J4
TB1

TB2

5). If renoving hardware, replace screws, nuts, etc in there proper place.

8

LK b b #
=3 ]

6). \Wen replacing, work in reverse order of renoval.

7). After replacing any part run an operational check [(fable 4-]1, PMCS
tabl e).

4-57
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SECTION VIII. PREPARATION FOR STORAGE OR SHIPMENT

4-34. PACKAGING.

Packaging for linmted storage or shipnent. Refer to SB 38-100 for naterial
and procedures to be used in packaging the equipnent for limted storage or

4-58
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APPENDIX A
REFERENCES
A-1. SCOPE.
This appendix lists all forms, field manuals, technical manuals and nmisc.
pubs. referenced in this manual.
A-2. FORMS.
Reporting of transportation discrepancies in shiprent . . . . . . . . . . . . . . . . . AR55-38
Reporting of item and packaging discrepancies . . . . . . . . . . . . . . . . . .. ... ART311-2
Discrepancy in shipment report (DISREP) . . . . . . . . . . . . . . . . . .. ... .. ...S 361
Report of discrepancy (ROD ) . . . . . . . . . . L SF 364
Quality deficiency report . . . . . . . . L L SF 368
Recommended changes to publications . . . . . . . . . . . . . .. . . . .. . . . DAForm2028-2
Equi pment inspection and maintenance worksheet . . . . . . . . . . . . . . . . DA Form 2404
Consol i dated index of DA publications and forms . . . . . . . . . . . . . . . . . . DAPam310-1
A-3. FIELD MANUALS.
Packaging for linmted storage or shipnent,
material sand procedures . . . . . . . L L SB 38-100
Field instructions for painting and preserving,
electronic equipment . . . . . . . L L L L TB 746- 10
A-4. TECHNICAL MANUALS.
Repair parts and special tools, ZzZM71AU . . . . . . . . . . . . . . . .. . . TM11-6625-3077-24P
The Arny maintenance managenent system (TMS) . . . . . . . . . . . . . . . . . . DA Pam 738-750
Adminstrative storage procedures . . . . . . . L L. T™ 740-90- 1
Destruction of Army electronics equipment . . . . . . . . . . . . . . . . . .. .. . TM750-244-2

A-1/ (A-2 BLANK)
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APPENDIX B

MAINTENANCE ALLOCATION

SECTION I. INTRODUCTION
B-1. GENERAL.

This appendix provides a summary of the nmaintenance operations for

i mpedance bridge. It authorizes categories of mintenance for specific
mai nt enance functions on repairable items and conponents and the tools and
equi pnent required to perform each function. This appendix may be used as an

aid in planning maintenance operations.
B-2. MAINTENANCE FUNCTION.
Mai nt enance functions will be |limted to and defined as foll ows:

a. lnspect. To determine the serviceability of an item by conmparing its
physical, mechanical, and/or electrical characteristics with established
standards through exani nation.

b. Test. To verify serviceability and to detect incipient failure by
measuring nmechani cal or electrical characteristics of an item and conparing
those characteristics with prescribed standards.

c. Service. Qperations required periodically to keep an item in proper
operating condition, i.e., to clean, preserve, drain, paint, or to replenish
fuel /1 ubricants/hydraulic fuids or conpressed air supplies.

d. Adjust. Maintain wthin prescribed limts by bringing into proper or
exact position, or by setting the operating characteristics to the specified
par anmet ers.

e. Aign To adjust specified variable elements of an item to about
opti mum or desired perfornance.

f. Calibrate. To determine the cause and corrections to be nmade or
adjusted on instruments or test nmeasuring and diagnostic equipnment wused in
preci sion measurenent. This consists of the conparison of two instrunents, one
of which is a certified standard of known accuracy, to detect and adjust any
di screpancy in the accuracy of the instrunment being conpared.

g. LInstall. The act of enplacing, seating, or fixing into position an
item part, nodule (conponent or assenbly in a manner to allow the proper
functioning of the equipnment/system)

h. Replace. The act of substituting a serviceable like-type part,
subassembly, modul e (component or assembly) for an unserviceable

counterpart

j.- Repair. The application of maintenance services (inspect, test,
service, adjust, align, <calibrate, replace) or other nmaintenance actions
(wel di ng, grinding, riveting, strai ghtening, facing, remachi ni ng, or
resurfacing) to restore serviceability to an item by correcting specific damage,
fault, mal functi on, or failure in a part, subassembl y,

nodul e/ conponent/assenbly, and item or system This function does not include
the trial and error replacenent of running spare type itens such as fuses,
| anps, or electron tubes.



TML1-6625-3077-14

k. Over haul . That periodic maintenance effort (service/action) necessary
to restore an item to a conpletely servicable/operational condition as
prescribed by maintenance standards (e.g., DWR) in appropriate technical
publi cati ons. Overhaul is normally the highest degree of maintenance perforned
by the Arny. Over haul does not normally return an item to I|ike-new
condi tion.

l. Rebui | d. Consists of those services/actions necessary for the
restoration of wunserviceable equipnent to a |ike-new condition in accordance
with original manufacturing standards. Rebuild 1is the highest degree of

mat eri al maintenance applied to Arny equiprment. The rebuild operation includes
the act of returning to zero those age neasurenments (hours, mles, etc.)
considered in classifying Arnmy equi prent/conponents

B-3. COLUMN ENTRIES (SECTION II)

a. Colum 1, G oup Nunber. Columm 1 lists group nunmbers, the purpose of
which is to identify conponents, assenblies, subassenblies and nodules with the
next hi gher assenbly.

b. Colum 2, conponent/assenbly. Columm 2 contains the noun nanes of conponents,
assenbl i es, subassenblies, and nodules for which maintenance is authorized.

c. Columm 3, Maintenance Functions. Colum 3 lists the functions to be perforned
on the itemlisted in colum 2.

d. Colum 4, Mai ntenance Category. Colum 4 specifies, by the listing of a ~
“worktime” figure in the appropriate subcolum(s), the lowest |evel of nmintenance
authorized to perform the function listed in columm 3. This figure represents the
active time required to performthat mai ntenance function at the indicated category

of mai ntenance. If the nunber or conplexity of the tasks wthin the Ilisted
mai ntenance function vary at different maintenance categories, appropriate
“worktime” figures will be shown for each category. The nunber of man-hours

specified by the “worktine” figure represents the average tine required to restore
an item (assenbly, subassenbly, conponent, nodule, end item or systen) to a
serviceable condition under typical field operating conditions. This tine includes
preparation time, troubleshooting time and quality assurance/quality control tinme in
addition to the tine required to perform the specific tasks identified for the
mai nt enance functions authorized in the maintenance allocation chart. Subcol ums of
colum 4 are as follows:

- Qperator/Crew
- Organi zational
Di rect Support
- Ceneral Support
- Depot

OITTOoOO

e. Colum 5, Tools and Equiprment. Colum 5 specifies by code, those conmon tool
sets (not individual tools) and special tools, test, and support equipnment required
to perform the designated function.

B-2
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B-4. TOOL AND TEST EQUIPMENT REQUIREMENTS (SECTION III).

a. Tool and Test Equipnent Reference Code. The nunbers in this colum coincides
with the nunbers used in the tools and equiprment colum of the MAC The nunbers
indicate the applicable tool or test equipnent for the maintenance functions.

b. Mintenance Category. The codes in this colum indicate the maintenance
category allocated the tool or test equipment.

c. Nomenclature. This colum lists the noun nane and nonencl ature of the tools
and test required to perform the nmaintenance functions.

d. National /NATO Stock Nunber. This colum lists the National/NATO stock nunber
of the specific tool or test equipnent.

e. Tool Nunber. This colum lists the manufacturer’s part nunber of the tool
foll owed by the Federal Supply Code for manufacturers (5 digit) in parenthesis.
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SECTION 1l

MAINTENANCE ALLOCATIN CHART
FOR

IMPEDANCE BRIDGE ZM-71A/u

T 3 4) S
GR\C‘)'UF’ | COMPONENT ASSEMBLY | MAINTENANCE MAINTENANCE CATEGORY TOOLS At
NUMBER FUNCTION I EQUIPA

{ C e} F 4

00 Bridge Impedance Inspect 0.1 0. 1
IM-71A/U Test | 0.5 2-5
Adjust 0.5 2-7
| Repair 1 i?.ﬁ L 2-10

01 Switch and Drum Assembly Inspect ‘0.1 2
(Range and Function) AlNO Test ‘ 1.0 2-10
HP Part No: 24260-70020 Repair 2 1.0 2-10

' |

02 Circuit Card Assembly A210 . Inspect | 0.1 ?

. (Power supply and JKHz 0SC) | Test i 1.0 2-10

‘ HP Part No: 04260-7022 "~ Replace ‘ | 1.0 2

| . i

03 l Circuit Card Assembly A300 | Inspect ! ‘ 0.1 2
‘ (Reference voltage) I Test 3 1 1.0 1 2-19
HP Part No: 04260-7023 ~ Replace | | 1.0 {2
04 Circuit Card Assembly A400 Inspect 0.1 .
(Detector) Test 1.0 . 2-10
HP Part No: 04260-7724 Replace 1.0 2
05 Chassis Assembly A500 Inspect 0.1 i
~ HP Part No: 04260-7053 Replace 2.0 2
06 } Circuit Card Assembly A600 Inspect 0.1 2
! (Lamp) - Test 'n.5! L 7,8
HP Part No: 04260-7026 ' Replace 0.5 2
07 Resistor Assembly A700 Inspect 0.1 ?
HP Part No: 04260-7029 Test | 1.0 2-10
P\cpaﬂr 3 ! 2.‘”‘\ 2"1“
. I I I i
. | | | !
0701  Gear Assembly A700Al "nspect i 0.1 2
f HP Part No: D4260-7027 I TJest. | 1.0 | 2-10
Repair 2 | 2.0/ 2-10
| ‘
|
\

1) By replacement of Circuit Card Assemblies A200 thru A400, Switch assembly
A100, and remaining assemblies A500 thru A900.

2) By replacement of individual components.

3) By replacement of Assembly A700A2 or repair of assembly A700A1.

B-4
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)

(2}

(3)

(4

{5,

GROUP COMPONENT ASSEMBLY MAINTENANCE MAINTENANCE CATEGORY TOOLS ANC
NUMBER FUNCTION EQUIPMENT
C o] F H o]
08 Switch Assembly A300 Inspect 0.1 7
HP Part No: 24260-5001N Test 0.5 2,8
Replace 0. 2
N9 Dial and Resistor Kit A900 Inspect 0.1 2
| HP Part No: 04260-7031 Test 1.0 2-8
Replace 1.0 2

1) By replacement of Circuit Card Assemblies A200 thru A400, Switch assembly

A100, and remaining assemblies A500 thru A900.

2) By replacement of individual components.
3) By replacement of Assembly A700A2 or repair of assembly A700ALl.
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TOOL AND TEST EQUIPMENT REQUIREMENTS
FOR

Bridge Impedance ZM-71A/U

TOOL QR TEST
EQUIPMENT

STAITNTENANCE
CATEGORY

O
f
o
3

NATIONAL NATO
PSS TTCK NUMBER

-5759 ;

|
|
REF CCR& '
| |
1 0 | Tool Kit TK-101/6G ' 5180-00-064
| -5178
! |
2 H Tool Kit JTK 17ALL 14931-01-073
-3845 !
3 H 1 Electronic Counter HP 5345A
: . Video Amplifier AM-4380/U HP 5261A 56625-00-2691
l -4593
4 H | AC Voltmeter ME-260/U HP 403B ‘6625-00-9651
; -1534
5 0 ; DC Null Meter HP 413A (see para 2-7) 6625-00-057
-8419 \
6 H . Oscillator SG-763/Y HP 652A 6625-00-054
| 1 -3483 ’
7 H t Nscilloscope System 1
| | Tek 5440 |
| | ‘
1 | |
8 ‘ H ' Voltmeter HP 3490 ‘6625-01—010
| | -9255 5
9 H " Repair Kit MK-772/U 5999-00-757
| | -7042
A | - l
10 H Transistor Tast Set 6625-00-788
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APPENDIX C
COMPONENTS OF END ITEM AND BASIC ISSUE ITEMS
SECTION I. INTRODUCTION

C-1. SCOPE.

This appendix lists conponents of the end item and basic issue items for
the inpedance bridge to help you inventory itens required for safe and
efficient operation.

C-2. GENERAL.

The Conponents of End Item and Basic |ssue Items List (BlIl) are divided
into the follow ng sections:

a. Section I1. Conponents of End Item This listing is for information
purposes only, and is not authority to requisition replacenents. These are part
of the end item but are renoved and/or separately packaged for transportation
or shipment. As part of the end item these items nust be with the end item
whenever it is issued or transferred between property accounts. |Illustrations
are furnished to assist you in identifying the itens.

b. Section Ill. Basic issue items. These are the mininmum essential itens
required to place the inpedance bridge in operation, to operate it, and to
perform emergency repairs. Although shipped separately packaged, BIl nust be
with the inpedance bridge during operation and whenever it is transferred
bet ween property accounts. This manual is your authority to request/requisition
replacenent Bll, based on TOE/ MTCE authorization of the end item

C-3. EXPLANATION OF COLUMNS.

The following provides an explanation of colums found in the tabular
l'isting:

a. Colum (1)- Illustration Number (lIllus Nunmber). This colum indicates
the nunmber of the illustration in which the itemis shown.

b. Colum (2)- National Stock Number. This colum indicates the national
stock number assigned to the item and will be used for requistioning purposes.

c. Colum (3)-— Description. This colum indicates the Federal item name and

if required, a mnimm description to identify and locate the item The |ast
line for each item indicates the FSCM (in parentheses) followed by the part
nunber .

d. Colum (4)- Unit of Measure (UM. This colum indicates the neasure
used in performing the actual operation/mintenance function. This measure is
expressed by a two-character al phabetical abbreviation (e.g., ea, in, pr).

e. Colum (5)- Quantity Required (Qy Rqr). This colum indicates the
quantity of the item authorized to be used with/on the equipnent.
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AN RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS
’ - —
3N\ SOMETMING WEONE wits tHis puBLicaTION?

p QUM Il W inE
; - 4 \ ] — - FROM (PRINT YOUR UNIT'S COMPLETE ADDRESS)
\ &//  [THEN joT DOWN THE ) Commander

DOPE ABOUT IT ON THIS AN ANMSTANDS POt
(Lm 1 FORM. CAREFULLY TEAR IT Stateside. N.J. 07703
f\gYQ] \ OUT. FOLD IT AND DROP /Tl S
e IN THE MAIL’ DATE SENT
\{ﬁ ;ﬁ\ ~ -~ 10 July 1975

NUMBER PUBLICATION DATE PUBLICATION TITLE
I v 11-5840-340-12 23 Jan 74 Radar Set AN/PRC-76

i I N I

IN THIS SPACE TELL WHAT IS WRONG
PAGE PARA- FIGURE TABLE AND WHAT SHOULD BE DONE ABOUT (T:

l NO GRAPH NO NO
2-25 12-28 Recommend that the installation antenna alignment
20 1rn
procedure be changed throughout to specify a 27 IFF
antenna lag rather than lo A

antenna 1y i1aunti

REASON: Experience has shown that wi only a 19 lag,
the antenna servo system is too sensitive to wind

gusting in excess of 25 knogs, and has a tendency to
rapidly accelerate and decéghratg as it hunts, causing
* strain to the drive train. ing is minimized by

adjusting the lag tgﬁ%f withodt degradation of

operation. @

3-10 |3-3 3-1 Item 5, Function col&ﬁ}( Change "2 db" to "3db."

REASON: Thé&g&justment procedure for the TRANS POWER
FAULT inddNg calls for a 3 db (500 watts) adjust-
ment to Wg TRANS POWER FAULT indicator.

5-6 |5-8 Add new step f.1 to read, ''Replace cover plate removed

c+an hovae 1
810 B

A ]
NN

REXEB&: To replace the cover plate.

"i24 VDC to "+5 VDC."

v

FO3 2o . ‘ o ' .
%‘ REASON: This is the output line of the 5 VDC power

supply. +24 VDC is the input voltage.

PRINTED NAME GRADE OR TiTLE A ELEPHONE SIGN ,
INT ITLE AND TELEPHONE NUMBER I HG/H;/// /]ﬂ/ /// U .

SSG I. M. DeSpiritof 999-1776
LT A ) pird

DA FORM 0 8’2 PREVIOUS EDITIONS PS --IF YOUR OUTFIT WANTS TH KNOw ABDUT YOuR
1JUL 79 ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS
AND GIVE IT TO YOUR HEADQUARTERS

—q—________—

S

—— ——— —— — — — — —— —— — —— — — ——— o T} AR AIONG PERFORATID [INF



REVERSE OF DA FORW 2028-2

-
[FILL IN YOUR
{UNIT'S ADDRESS :
L

45

y FOLD BACK

DEPARTMENT OF THE ARMY
POSTAGE AND FEES PAID
DEPARTMENT OF THE ARMY

DOD 314

OFFICIAL BUSINESS
PENALTY FOR PRIVATE USE $300 ﬁ\,\
n \® \

\ 4
% [‘ri\.
Commander
US Army Communications-Electronics Command
and Fort Monmouth
ATTN: DRSEL-ME-MP
Fort Monmouth, New Jersey 07703

— — o — - — ——— . o - o — —— — —— ——— . —

3N G31VV0443d N0V ¥VYIL



TEAR ALONG PERFORATED | INF. oo s

THEN.

_JOT DOWN THLW

SETRIE W50

{1z WITH THIS PUBLICATION? I

FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS )

/ 1
g DOPE ABOUT IT ON THIS
FORM. CAREFULLY TEAR
£ IT OUT, FOLD IT AND |p——
DROP IT IN THE MAIL. TR I
i \«? 5 \ \ J
PUBLICATION NUMBER PUBLICATION DATE _PUBLICATION TITLE _ o . l
Operator's, Org, DS & GS Maint I
M 11-6625-3077-14 Manual Impedance Bridge ZM-71A/U
BE EXACT  PIN-POINT WHERE IT IS |\ yHiS SPACE TELL WHAT IS WRONG I
PAGE PARA FIGURE TABLE AND WHAT SHOULD BE DONE ABOUT IT: | |
NO GRAPH NO NO

L

PRINTED NAME GRADE OR TITLE AND TELEPHONE NUMBER

SIGN HERE

S|

DA 5% 2028-2

PREVIOUS EDITIONS
ARE OBSOLETE

P.S.--IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR
RECOMMENDATION MAKE A CARBON COPY OF THIS
AND GIWWE IT TO YOUR HEADNIIARTERS,



REVERSE OF DA FORM 2028.2

FILL IN YOUR
UNIT'S ADDRESS

L — —_—
<j FOLD BACK

DEPARTMENT OF THE ARMY

POSTAGE AND FEES PAID
DEPARTMENT OF THE ARMY
DOD 314

OFFICIAL BUSINESS
PENALTY FOR PRIVATE USE $300

Commander

US Army Communications-Electronics Command
and Fort Monmouth

ATTN: DRSEL-ME-MP

Fort Monmouth, New Jersey 07703

INIT 0I1VHO04N3Id INOTY HYIL



|
l
|
l
|
|
l
I}

TEAR AL ONG PERFORATED [ INF. e e,

—_— e . . —— e — — ——— —— — — — —

Kh\

RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

\(F2)

</ /

‘?N

1

&

\6 .

M

3

THEN”
I)OPE ABOUT IT ON THIS
FORM. CAREFULLY TEAR
IT OUT, FOLD IT AND

P LDROP IT IN THE MAIL.

JOT DOWN THE\

DATE SENT

PUBLICATION NUMBER
™ 11-6625-3077-1

4

PUBLICATION DATE

PUBLICATION TITLE
Operator's, Org, DS & GS Maint
Manual Impedance Bridge ZM-71A/U

PARA. FIGURE
GRAPH

IN THIS SPACE TELL WHAT IS WRONG
AND WHAT SHOULD BE DONE ABOUT IT:

h*—_—

L_J._.

PRINTED NAME GRADE OR TITLE AND TELEPHONE NUMBER SIGN HERE
D Foﬂ';’ 2028_2 PREVIOUS EDITIONS P.S.--IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR
tJuL ARE OBSOLETE RECOMMENDATION MAKE A CARBON COPY OF THIS

AND GIVE IT TO YQ!JR HEANNIIARTFRS,



REVERSE OF DA FORW 2028-2

FILL IN YOUR |

UNIT'S Aoonessl

—gT ———
N\ FOLD BACK

[ -

B POSTAGE AND FEES PAID
DEPARTMENT OF THE ARMY
DOD 314 [rm————.
l U MAIL J
OFFICIAL BUSINESS —
\——-—/

PENALTY FOR PRIVATE USE $300

Commander

US Army Communications-Electronics Command
and Fort Monmouth

ATTN: DRSEL-ME-MP

Fort Monmouth, New Jersey 07703

INIT 031VY04¥3Id INOTV YYIL



TEAR A ONG PERFORATED LINE e e,

— — — e ——— — e . — —— —— — — —

THEN...JOT DOWN THE
DOPE ABOUT IT ON THIS

A ‘Hﬂ JFORM. CAREFULLY TEAR

LI 57 Uil

IT OUT, FOLD IT AND'

( \“ﬁ },‘\ \DROP IT IN THE MaIL. )

PUBLICATION NUMBER

PUBLICATION DATE PUBLICATION TITLE

Operator‘s, Org, DS & GS Maint
Manual Impedance Bridge ZM-71A/U

BE EXACT  PIN-POINT WHERE IT IS

TABLE AND WHAT SHOULD BE
NO

IN THIS SPACE TELL WHAT IS WRONG

DONE ABOUT IT:

PRINTED NAME GRADE OR TITLE AND

L

TELEPHONE NUMBER

SIGN HERE

DA 307 2028-2

PREVIOUS EDITIONS
ARE OBSOLETE

P.S.--IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR

RECOMMENDATION MAKE A CARBON COPY OF THIS
AND GIVE 1T TO) YOIIR HEARNIIARTERS



REVERSE OF DA FORW 2028-2

FILL, IN YOUR
UNIT'S ADDRESS
Ly

DEPARTMENT OF THE ARMY
POSTAGE AND FEES PAID
DEPARTMENT OF THE ARMY
e v ere

DOD 314

OFFICIAL BUSINESS
PENALTY FOR PRIVATE USE $300

Commander

US Army Communications-Electronics Command
and Fort Monmouth

ATTN: DRSEL-ME-MP

Fort Monmouth, New Jersey 07703

— e - . o e — —— ——— —— —— —— — — —— o . —

INIT 031VHO01¥3d INOTIY MYIL



By Order of the Secretary of the Army

JOHN A. WICKHAM JR.
General, United States Army
Official: Chief of Saff

ROBERT M. JOYCE
Major General, United States Army
The Adjutant General

DI STRI BUTI ON:

To be distributed in accordance with DA Form 12-36, Direct
and Ceneral Support Mintenance requirenents for MA-1.

- US. GOVERNMENT PRINTING OFFICE 1987 O 1XT 421160805









PIN : 055941-000



	TABLE OF CONTENTS
	WARNING
	CHAPTERS
	CHAPTER 1
	PARA 2-3
	PARA 2-4
	PARA 2-7
	PARA 2-9
	PARA 2-13
	PARA 2-17
	PARA 3-2
	PARA 4-16
	PARA 4-22
	PARA 4-25
	PARA 4-34

	CHAPTER 2
	CHAPTER 3
	CHAPTER 4

	FIGURES
	FIGURE 1-1
	FIGURE 1-2
	FIGURE 2-1
	FIGURE 2-2
	FIGURE 4-1
	FIGURE 4-2
	FIGURE FO-1
	FIGURE FO-2
	FIGURE FO-3
	FIGURE FO-4
	FIGURE FO-5

	TABLES
	TABLE 1-1
	TABLE 2-1
	TABLE 3-1
	TABLE 4-1
	TABLE 4-2
	TABLE 4-3
	TABLE 4-4

	APPENDICES
	APPENDIX A
	APPENDIX B
	APPENDIX C

	INDEX
	PAGES
	PAGE C
	PAGE I
	PAGE II
	PAGE III
	PAGE 1-1
	PAGE 1-2
	PAGE 1-4
	PAGE 1-5
	PAGE 1-6
	PAGE 2-1
	PAGE 2-2
	PAGE 2-3
	PAGE 2-4
	PAGE 2-5
	PAGE 2-6
	PAGE 2-7
	PAGE 2-9
	PAGE 2-10
	PAGE 2-11
	PAGE 2-12
	PAGE 2-13
	PAGE 2-25
	PAGE 2-26
	PAGE 3-1
	PAGE 3-2
	PAGE 3-6
	PAGE 3-7
	PAGE 3-9
	PAGE 3-12
	PAGE 4-1
	PAGE 4-2
	PAGE 4-3
	PAGE 4-12
	PAGE 4-13
	PAGE 4-17
	PAGE 4-18
	PAGE 4-19
	PAGE 4-21
	PAGE 4-22
	PAGE 4-23
	PAGE 4-24
	PAGE 4-28
	PAGE 4-29
	PAGE 4-31
	PAGE 4-36
	PAGE 4-37
	PAGE 4-40
	PAGE 4-41
	PAGE 4-42
	PAGE 4-43
	PAGE 4-45
	PAGE 4-49
	PAGE 4-50
	PAGE 4-56
	PAGE 4-58
	PAGE A-1
	PAGE B-1
	PAGE C-1
	PAGE I-1


