
TM 11-6625-203-35

D E P A R T M E N T  O F  T H E  A R M Y  T E C H N I C A L  M A N U A L

F I E L D  A N D  D E P O T  M A I N T E N A N C E

M U L T I M E T E R  A N / U R M - 1 0 5

 I N C L U D I N G  M U L T I M E T E R  M E - 7 7 / U

This  repr int  inc ludes a l l  changes in  e f fect  a t  the  t ime of

p u b l i c a t i o n ;  c h a n g e s  1  t h r o u g h  3 .

H E A D Q U A R T E R S ,  D E P A R T M E N T  O F  T H E  A R M Y

JULY 1959





TM 11-6625-203-35
C 1

TECHNICAL MANUAL

Field and Depot Maintenance Manual

MULTIMETER AN/URM-105 INCLUDING MULTIMETER ME-77/U

TM 11-6625-203-35 HEADQUARTERS,
DEPARTMENT OF THE ARMY

CHANGES No. 1 WASHINGTON 25, D.C., 28 August 1961

TM 11-6625-203-35, 22 July 1959, is changed as follows:

Page 19, chapter 3. Change the heading of chap-
ter 3 to: FOURTH ECHELON TESTING PRO-
CEDURES AND FINAL TESTING

Add section I below the heading of chapter 3:

Section I. FOURTH ECHELON TESTING PROCEDURES

12.1. General

a. Testing procedures are prepared for use by
Signal Field Maintenance Shops and Signal Serv-
ice organizations responsible for fourth echelon
maintenance to determine the acceptability of re-
paired signal equipment. These procedures set
forth specific requirements that repaired signal
equipment must meet before it is returned to the
using organization. A summary of the perform-
ance standards is given in paragraph 12.8.

b. Each test depends on the preceding one for
certain operating procedures and, where appli-
cable, for test equipment calibrations. Comply
with the instructions preceding each chart before
proceeding to the chart. Perform each test in
sequence. Do not vary the sequence. For each step,
perform all the actions required in the Test equip-
ment control settings and Equipmen: under test con-
trol settings columns; then perform each specific
test procedure and verify it against its performance
standard.

12.2. Test Equipment and Materials

All test equipment, materials, and other equip-
ment required to perform the testing procedures
given in this section are listed in the following chart
and are authorized under TA 11–17, Signal Field
Maintenance Shops, and TA 11-100 (11-17), Al-
lowance of signal Corps Expendable Supplies for
signal Field Maintenance Shops. Continental
United States, except as noted.

Nomenclature

Meter  Test  Set TS-682
(*)/GSM-1%

Resistor,b  fixed film,
900K ohms  ~ 1 ~.  (pre-
cision resistor).

Decade  ReBistor  ZM-
16/U and ZM-16A/U”.

Battery BA-58/U  (2 re-
quired).

Battery BA-261/U  (1 re-
quired).

Feder&sto&
.

6625-669-
0747

5905-655-
3687

662S669-
0266

6135-12&
1030

6135-160-
7159

I14raula

TM  11-2535A
TM  11-2535B
None

TM 11-5102

None

None

12.3. Special Requirements
a. The location and labeling of certain controls

and test jacks differ on Meter Test Set TS-
682A/GSM-1 from those on Meter Test Set
TS-682/GSM–1. Reference to controls, control
settings, and test jacks in the charts and illustra-
tions apply to Meter Test Set TS-682/GSM-1.
If Meter Test Set TS-682A/GSM-1 is used, make
connections to corresponding test jacks where
physical location is different and to the jack
nearest the higher voltage value where a jack
of the specified voltage does not exist.

b. To perform the ohmmeter circuit test (par.
12.7), install the dry batteries (par. 12.2) in the
ME–77/U under test.
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Resistor TS-679/U has an upper limit of 111,111c. When the ohmmeter circuit test (par. 12.7)
is performed, several resistance values of a high
degree of accuracy are required. Decade Resistor
ZM-16/U or ZM-16A/U may be set to each of
the resistance values required. However, Decade

12.4. Physical Test and Inspection

a. Test Equipment and Materials.
Battery BA-58/U (2 ea)
Batterv BA-261/U (1 ea)

ohms, and the precision fixed resistor listed in
the chart (par. 12.2) or one of equal accuracy and
value must be used in conjunction with the
TS 679/U.

b. Test Connections and Conditions. Remove the cover from the ME-77/U.
c. Procedure.

etlt

None  -----------

None. . . . . . . . . . .

EquImm&@&tmt

—

Wector switch:
OFF.

Selector  switch:
OFF.

*woadnN

o. Inepect  the ME-77/u for looaa
or mbtdng  eorevm,  wsehere,  or
other  parts.

b. Inepeat  the  ME-77/u  eeac and
cover for araoka,  A@,  and other
damage,  and  the cover  gaeket
for oortdition.

c. Inepect the  teat leade  for con-
dition  of the prodc and the lead

d. If the  alligato~  and electrical
clipe  have  been  eubmitted  with
the ME-77/U  under  teat,  in-
qect  them far eerviceabflit  y.

a. Lay  the ME-77/u  on a hori-
zontal  work  surface, face up,
and notm the oondition  and po-
sition  of the meter  pointer.  Ad-
juet meter  aero adjustment  for
zero indication  (fig.  8).

b. Turn the erdector  switch knob
to eaoh  of its indicated  poeitione.

c. Turn the OHMS
knob throughout
travel.

ADJ. control
it4 Iimiti of

Pdmmclim  StMaad

u. Tbereare  nopartemieu&g.  Ml
screws  are  tight

b. There  are  no craoke,  chipe,  or
other  damage  of a eerioue  nature
in evidence.  The oover gaaket
fe in good oondition,  free from
cub, nicks,  or signs  of eeriow
detdoration.

c. The teet lmbd prode  are  in serv-
iceable  condition.  The tipe am
tight in the prod  bodies  and
unbent.  Teat  lead wira  ie in
eervioeable  condition,  free from
insulation  mtta,  l braeione,  burne,
and  broken  oonduetore.  Teet
lea& are  of proper  odor (n-
tive  blaok, poeitive  red) and not
lees than 30  inchee  long.

d. The clips  are  free from damage
and  fit firmly  on the -t I&d
prods.

a. The meter  pointer  ie not bent or
otherwiee  damaged  and  ie direot-
ly over  the O mark  l t the  left
edge  of the sc and dc volts  mode.

b. The  switch operatee  amootldy
without  binding.  Switch  detent
aotion  ie poeitive.  The knob k
tight on its ehaft  and  properly
indexed.

c. The control  operati  emootbly
without  binding.  The knob ie
tight on ita shaft and d- not
rub the panel.
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1311c

—

3

—

lgtto#&obeg

. . . . . . ..- . . . . . . . .

Equlpmaot  trod- tat
control a4ttx

Selector awitoh:
OFF.

Tmt Pocedure

—.. .—

a. Remove the four rel.aiuing
acrewa  that eecure the panel to
the eaae and remove the panel.

b. Inspeot the battery holder clipe
for signs of corroeion  and spring
tension.

c. Inspect the remainder of the
exposed components for signs of
damage and poor workmanship
where repaira have been made.

Nde.  Mfom  pmceedm  to  the  ohmnatar
test (par. 12.7), prepare the  ME-7f/U for
)hna  mssaremmt  u follow  Install the
Ike drp battdea fn tk battery hokka and
apfwx th gmoel la the  we; swum It with
:11.9 four  retafnfnx  mm

-.

Parfcrmmcx standard

—-

a. None.

b. The battery  holder clips are free
from oorrcmion. The dips  have
sufficient tension to hold the bat-
t.eriea My in place.

e. No damage  is evident.  Work-
mtmahip  where repaira have been
made is aatisfaotory.

.-—

TA&Q IHIA  3 
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12.8. Performance Standard Summary
XhClfon Pcrformarw Wfmdd

a. Do voltmeter  (all ranges).. +3 V.
b. Ac voltmeter (all ranges)  .- +4 ~.
c. Ohmmeter --------------- +5 ~0 (of indicated

value)
N* Tbe tokwMIM  llatd  In a Umxb  c ● hm m br opedlon  bt normal  room @mpmtnm  @ -WPL

Add section II heading after  section I:

Section Il. FINAL TESTING
BY ORDER OF THE SECRETARY OF THE ARMY:

Official:
R. V. LEE,

Major General, United States Army,
The Adjutant General

Dictribution:
Active  Army:

13ASA (6)
~sAsA (2)
CNGB (1)
Tech Stf, DA (1) except CSigO (15)
Teoh Stf Bd (1)
USCONARC (4J
USAARTYBD  (1)
USAARMBD  (2)
USAIB (1)
USARADBD  (2)
USAABELCTBD  (1)
USAAVNBD  (1)
USAATBD  (1)
ARADCOM (2)
ARADCOM Rgn (2)
OS Maj Cored (2)
OS Baae Cored  (2)
LOGCOMD  (2)
MDW (1)
Armies (2)
COrpc (5)
USATC AD (2)
USATC Armor (2)
USATC Engr (2)
USATC FA (2)
USATC Inf (2)
Svc Colleges (2)
Br Svc Sch (2)
GENDEP  (2) except Atlanta

GENDEP  (None)
Sig Sec. GENDEP  (5)
Sig Dep (12)
Ord Dep (2)
Granite City Engr Dep (2)
Lou” vine Med Dep (2)

7Ft Lee (2), Ft Monmouth (63)
1st GM Bde (2)

G. H. DECKER
General, United States Army,

Chief of Staff.

Ist FA Md Bde (2)
BAMC (2)
Gen Heap (2)
Cml Areenaf (2)
Ord Areenai (2)
Ord SW Ammo Cored (2)
USA Sp Warfare @n (2)
USAMOAMA (2)
AFIP  (1)
WRAMC (1)
AFSSC (1)
USAEPG (2)
EMC (2)
USACA (2)
USASEA (1)
USA Carib  Sig Agcy (1)
USA Sig Mel Spt Agcy (12)
USASSA (2o)
USASSAMRO  (1)
Army Pictoricl  Cen (2)
USAOMC  (4)
USA lhna  Tml tired (1)
Army Tml (1)
POE (1)
OSA (1)
AMS (1)
Sig Fld Maint Shop (2)
JBUSMC (2)
Unite organixed under following

TOE’S:  Two  copiec to each
unleac otherwicc indicated:

11-5
11-6
11-7
11-8
11-15
11-16

11-17
11-18
11-45
11-46
11-s4
11-55
11-56
11-57
11-58
11-66
11-67
11-85
11-86
11-87
11-95
11-96
11-97
11-98
11-99
11-117
11-155
11-156
11-157
11-158
11-165
11-166
11-167
11-237
11-500 (AA-AH) (4)
11-555
11-557
11-587
11-592
11-597
11-608
29-56

Nc?: State AG (3); units-came cc Active Army except ● llowance b one copy to each unit.
U8AR: None.
For explanation of abbreviation  uced, cee AR 320-50.

10



Changes in force: C 1 and C 2

CHANGE

No. 2

TM 11-6625-203-35
C2

HEADQUARTERS
DEPARTMENT OF THE ARMY
WASHINGTON , D. C., 27 May 1966

Field and Depot Maintenance Manual

MULTIMETER AN/URM-105 INCLUDING MULTIMETER ME-77/U

TM 11-6625-203-35, 22 July 1959, is changed as follows:

Page 13, chapter 3. Add chapter 4 after chapter 3.

CHAPTER 4

DEPOT OVERHAUL STANDARDS
19. Applicability of Depot Overhaul Stand-

a r d s

The tests outlined in this chapter are de-
signed to measure the performance capability
of a repaired equipment. Equipment that is to
be returned to stock should meet the stand-
ards given in these tests.

20. Applicable References

a. Repair Standards. Applicable procedures
of the depots performing these tests and the
general standards for repaired electronic
equipment given in TB SIG 355-1, TB SIG 355-
2, and TB SIG 355-3 form a part of the re-
quirements for testing this equipment.

b. Technical Publications. The only other
publication applicable to this equipment is
TM 1-6625-203-12.

c. Modification Work Orders. Perform all
modification work orders applicable to this
equipment before making the tests specified.
DA Pam 310-4 lists all available MWO’S.

21. Test Facilities Required
The following items are required for depot

testing:
Item I Technical manual 1 Common name

Meter Test Set TM 11-2635B Meter test set
TS-682A/
GSM-1.

Resistor, Decade TM 11-5102 Decade resistor
ZM-16A/U.

22. Meter Movement Test

Check the accuracy of the meter movement
to be sure that. 50 ua applied to the meter
will produce full-scale deflection of the meter
pointer.

a. Place the shorting screw in the multime-
ter in the closed position (TM 11-6625-203-12)

b. Set the selector switch to EXT. SHUNT.
c. Connect the black test lead to the common

binding post. on the meter test set.
d. Connect the red test lead to the 100-ua

dc jack.
e. Adjust the meter test set for a dc current

output of 50 ua.
f. The meter indication should be 10 percent

± 0.75 of full-scale value.

23. DC Voltmeter Test

Check the accuracy of the dc voltmeter at
full-scale on each dc voltage range.

a. Set the multimeter selector switch to the
position listed in column 1 of the chart in e
below,

b. Connect the black test lead to the com-
mon binding poet on the meter test set.

c. Connect the red test lead to the meter
test jack listed in column 3.

d. Adjust the meter test set for the dc volt-
age listed in column 2.

e. The dc voltage indication on the multime-

1



ter should be the  value listed in column 2, ±
3 percent of full-scale value.

Met ‘r teat aet Meter  teat set
volmge .(dc) output  jack

DC VOLTS 1 1 1 volt dc
DC VOLTS 10 10 10 volts dc
DC VOLTS 100 100 100 volts dc
DC VOLTS 1000 1000 1,000 volts dc

24. AC Voltmeter Test

Check the accuracy of the ac voltmeter at
full-sale value on each ac voltage range.

a. Set the selector switch to the position
listed in column 1 of the chart in e below.

b. Connect the black test lead to the com-
mon binding post on the meter test set.

c. Connect the red test lead to the meter test
jack listed in column 3.

d. Adjust tne meter test set for the ac volt-
age listed in column 2.

e. The ac voltage indication on the meter will
be the value listed in column 2, ± 4 percent
of full-scale value.

~ele~i;vit~ Meter  teat aet Meter  test set
voltage (m)—. output  jack

AC VOLTS 10 I 10 10 Voltd ac—
AC VOLTS 100 100 I 100 Volta ●

Ac VOLTS 1000 1000 1,000  Voltc ● c
—. —

25. Ohmmeter Test

Check the accuracy of the ohmmeter by
comparing the multimeter resistance indica-
tion with the resistance of the de-
cade resistor.

a. Turn the selector switch to the position
listd in column 1 of the chart in e below.

b. Set the decade resistor for the resistance
value indicated in column 2.

c. Zero-adjust the ohmmeter on each range
before checking the resistance.

d. Connect the multimeter test leads to the
output terminals on the decade resistor.

e. The resistance indication on the multime-
ter will be the value listed in column 2, ± 5
percent of the indicated value.
—_..———_ .—. —

Selector  sw!tch setting Decade  resistor
setting  (ohmsi

FHMSXI . . . . . . . . . . . . . . . . . . . . . 100 -
OHMS X1 O . . . . . . . . . . . . . . . . . . . . 1,000
OH MS XIOO . . . . . . . . . . . . . . . . . . 10,000
OHMS XIK . . . . . . . . . . . . . . . . . . . 100,000
OHMS X1OK . . . . . . . . . . . . . . . . . . 1,000,000
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By Order of the Secretary of the Army:

Official:
J. C. LAMBERT,
Major General, United States Army,
The Adjutant General.

Distribution:

USASA (2)
CNGB  (1)
CC-E (7)
Dir of Trana  (1)
CofEngw  (L)
TSG (1)
Cofspts (I)
USAAESWBD (5)
USACDCEA (1)
[JSACDCCBRA  (1)
USACDCCEA (1)
USACDCCEA:

Ft Huachuca  (1)
IJSACDCOA  (1)
USACDCQMA  (1)
USACDCTA (1)
USACDCADA (1)
I,JSACDCARMA  (1)
USACDCAVNA (1)
USACDCAlt’I’YA (1)
l! SACDCSWA (1)
USAMC  (5)
USCONARC  (6)
ARADCOM  (5)
ARADCOM  Rgn (2)
OS Maj  Cored  (4)
USASCC  ME (5)
USATCFE (5)
!! S.4REUR {6)
LOGCOMD (2)
~IsAMIcoM (4)
IJSASMC  (2)
USASCC  (4)
‘MDW (1)
Armies  (2) except

First (6)

HAROLD K. JOHNSON,
General, United States Army,
Chief of Staff.

Third  (6)
Fouith (6)
EUSA  (5)

Corps (2)
USAC (~)
50’7th USASA Gp (6)
508th USASA GP (6)
318th USA SA  Bn (6)
319th USASA  Bn (6)
320th USASA  Bn (6)
USAEPG  (6)
USAG AHS (6)
Svc C-olleges  (2)
Br Svc Sch (2)  ekcept

USASESCS  (60)
USACMLCS  (6)
USAAMS (6)
USAARMS (6)
USAADS (5)
USATSCH (6)
USAAVNS  (6)
USAWC (5)

USASTC  (2)
USATC  Armor (2)
USATC Engr (2)
USATC  Inf (2)
Army Pic Cen (2)
USACDCEC (10)
USAMEDTC  (5)
USAJFKCENSPWAR  (6)
WRAMC (1)
GENDEP  (2)
Sig Sec GENDEP  (6)
SiS Dep (12)
A Dep (2)  except

LBAD (14)
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SAAD  (30)
TOAD (14)
FTWOAD ( 10)
LEAD (7)
SHAD  (3)
NAAD  (6)
SVAD (6)
CHAD (3)
ATAD (10)
SCAD (6)
FTWIAD  (5)

Instl  (2) except
Ft Monmouth (70)
Ft Hancock  (4)
Ft Gordon (10)
Ft Huachuca ( 10)
Ft Careen (21)
Ft’Knox  (12)
Ft Lee (6)
Ft Belvoir  (5)

JPG (6)
Sig FLDMS (2)
AMS (1)
USAERDAA  (2)
USAERDAW  (13)
USACRREL (2)
MAAG:

Vietnam  (6)
Thailand (5)
Rep of China (6)

1st FA ?&l Bde (6)
USACIR  (5)
USDB  (5)
AAF,  (~ONUS)  (5)
MM Sig  Spt Fac  (ii)
USASETAF  (5)
1st GM Bde (6)
USA Rech Spt  Gp (6)
Redstone Areenal  (6)
BGH (5)
Units  org under fol TOE.

(2 copies each)
11-6
11-7
11-6
11-36
11-36
11-37
11-28
11-39
11-68
11-67
11-68
11-96
11-98
11-97
11-98
11-99
1J-106
11-106
11-107
11-117
11-127
11-1s?
11-147
11-166
11-166
11-157
11-158
11-216
11-216
11-217
11018
11-226
11-228
11-237
11-247
11-368
11-600 (AA-AC,  GA-CC, GI-GJ)
11-687
11-692
11-697

NC: State  AC (3); units-came  ● - Active  Army except  allowance  is one copy.

USA  R: None.

For explanation  of abbreviations  wed, eee AR 320-60.
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Changes in force: C 1, C 2 and C 3
TM 11-6625-203-35

C3

CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY

No. 3 WASHINGTON, DC, 12 July 1976

Direct Suppotg General Support and Depot Maintenance Manual
MULTIMETERS AN/URM-105 (NSN 6625-00-581-2036)

AND AN/URM 105C (NSN 6625-00-999-6282)
INCLUDING MULTIMETERS ME-77/U (NSN 6625-00-284-0854)

AND ME-77C/U (NSN 6625-00-999-6625)

TM 11-6625-203-35, 22 July 1959, is changed
follows:
Title is changed to read as shown above
Page 2. Paragraph 1 is superseded as follows:

1. Scope

as

a. This manual covers general support and
depot maintenance for Multimeters AN/URM-105
(NSN 6625-00-581-2036) and AN/URM-105C (NSN
6625-00-999-6282). It includes instructions for
troubleshooting, testing, and repairing the
equipment and lists the tools and test equipments
required for general support and depot mainte-
nance.

b. The major components of the AN/URM-105
and the AN/URM-105C are Multimeter ME-77/U
(NSN 6625-00-284-0854) and Multimeter ME-
77 C/U (NSN 6625-00-999-6625) respectively, and
are referred to in this manual as multimeter.

c. All references to Multimeter AN/URM-105
and Multimeter ME-77/U will also apply to the

By Order of the Secretary of the Army

Official:

AN/URM-105C and the ME-77C/U.
d Complete technical instructions for this

equipment are included in TM 11-6625-203-12, and
TM 11-6625-203-24P.

e. Applicable forms and records are listed in TM
11-6625-203-12.

Paragraph 1.1 is added after paragraph 1.

1.1. Reporting of Errors
The reporting of errors, omissions, and recom-
mendations for improving this publication by the
individual user is encouraged. Reports should be
submitted on DA Form 2028 (Recommended
Changes to Publications and Blank Forms), and
forwarded direct to Commander, US Army Elec-
tronics Command ATTN: DRSEL-MA-Q Fort
Monmouth, NJ 07703.
Page 8, paragraph 9. Delete second line of chart
and substitute "Tool Kit, Electronic Equipment
TK-100/G”.
Page 13, chapter 4. Paragraph 22 is rescinded.

FRED C. WEYAND
General, United States Amy
Chief of Staff

PAUL T. SMITH
Major General United States Army
The Adjutant General



Distribution:
Adiw AmuI:

USASA (s)
CQE (0
TaG m
USAARENBD (1)
DARCOM (1)
TRADGc@)
GsMajcnlnd(4)
KlGcGMD60)
MICGM @)
TEmMfa
USACC  (4)
MDW O)
&lnblJma

HISA (Ft lfamaIWOSJ
Svce(l)
WAG (1)
USARMIS (U
S@ FLDMS (1)
UBAERDAA (1)
USAERDAW (1)
IMtJc?)atcel@

Fat Gnbm (10)
Fat Gordon (10)
Fat Huchua (10)
Fort Croon (S)
FtR&hu&Dna!xx)M)@J
LBAD (14)
w (30)
mAD (14)

N&9tata  AG(3)thits-San MMAdh  OhIV~ alkwmKei8ancmwb  8Bchuak
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CHAPTER 1

THEORY

Section I.

1. Scope
a. This manual covers field and depot main-

tenance for Multimeter AN/URM-105. It in-
cludes instructions appropriate to fourth and
fifth echelons for troubleshooting, testing, and
repairing the equipment, and lists tool and test
equipments required for fourth and fifth eche-
lon maintenance. Detailed functions of the
equipment are covered in paragraphs 3 through
6.

b. Complete technical instructions for this
equipment include TM 11-6625-203-12, which
contains instructions for Operation and Organi-
zational Maintenance; TM 11-6625-203-12P,
which lists Operator’s and Organizational Main-
tenance Repair Parts and Special Tools; and
TM 11-6625-203-35P, which lists Field and
Depot Maintenance Repair Parts and Special
Tools.

c. Applicable forms and records are listed in
TM 11-6625-203-12.

GENERAL

d. Forward comments, concerning this man-
ual to the Commanding Officer, United States
Army Signal Publications Agency, Fort Mon-
mounth, N. J.

2. General Theory

The multimeter uses various combinations of
series and parallel resistors in conjunction with
a 50 microampere (ua) meter to enable the
measurement of direct-current (dc) voltage
(par. 3), alternating-current (at) voltage (par.
4), resistance (par. 5), or current (par. 6).
Selector switch S1 (fig. 1) selects the particular
meter circuit for each range position. In gen-
eral, the voltage or resistance to be measured
is applied across the test prods; the circuit
voltage or resistance being measured is then
coupled by the selector switch, through the ap-
propriate series or parallel resistors, to the
meter. For complete circuit details, refer to
the overall schematic diagram (fig. 1).
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Section II. CIRCUIT ANALYSIS

multiplier resistor or series combination of
multiplier resistors required for the particular
ac voltage range. Resistors R5, R6, and R8 are
the multiplier resistors.

c. Current flow through the meter circuit (B,

3. Dc Voltmeter Circuit
(figs. 1 and 2)

a. The simplified dc voltmeter circuit (B, fig.
2) consists of a voltage dropping (multiplier)
resistor in series with the meter. The value of
the multiplier resistor in series with the resist-
ance of the meter produces a voltmeter sensi-
tivity of 20,000 ohms per volt. Changing the
value of the multiplier resistor will change the
dc voltage range.

b. Selector switch S1 (A, fig. 2) selects the
multiplier resistor or series combination of
multiplier resistors required for the particular
dc voltage range. Resistors R1, R2, R3, and R4
are the multiplier resistors.

4. Ac Voltmeter Circuit
(figs. 1 and 3)

a. The simplified ac voltmeter circuit (B, fig.
3) consists of the meter with series resistor R9
and this series combination is in parallel with
resistor R10; this series-parallel circuit in
series with the resistance of rectifier CR1B and
multiplier resistor R produces a voltmeter sen-
sitivity of approximately 1,000 ohms per volt.
Changing the value of the multiplier resistor
will change the ac voltage range.

b. Selector switch S1 (A, fig. 3) selects the

fig.3) is as follows:
(1)

(2)

When point X is negative with respect
to point Y, rectifier CR1B conducts
and rectifier CR1A is not conducting.
Current flows from point X to the
junction of resistor R10, the meter,
and rectifier CR1A. Most of the cur-
rent will flow through shunt resistor
R10; a small portion of the current
will flow through the meter and cur-
rent limiting resistor R9 and combine
with the current flowing through re-
sistor R10. The current then flows
through rectifier CR1B and multiplier
resistor R to point Y.
When point Y is negative with respect
to point X, rectifier CR1A conducts
and rectifier CR1B is not conducting.
Current flows from point Y, through
rectifier CR1A, to point X. When rec-
tifier CR1A conducts, it acts as a short
circuit for the remainder of the meter

Figure 2. Dc voltmeter circuit, partial and simplified schematic diagram.

AGO 372A4



Figure 3.
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5

circuit and no current flows through
the meter. This condition will provide
a more accurate meter indication, pre-
vent a high inverse voltage from being
applied to rectifier CR1B, and main-
tain a relatively constant load on the
ac voltage source.

5. Ohmmeter Circuit
(figs. 1 and 4)

a. The ohmmeter circuit (B, fig. 4) uses a
combination of series and parallel resistance to
limit the maximum current to the 50 microam-
pere required for full scale deflection. Maxi-
mum current flows through the meter when the
input to the ohmmeter circuit is shorted. Touch-
ing the tips of the test prods together shorts

the input and enables adjustment of OHMS
ADJ. control R11 for zero indication (maximum
right-hand deflection of meter pointer) on the
OHMS scale. Connecting a resistance across
the test prods will cause the current through
the meter to decrease; as a result of this de-
creased current, the meter pointer will move
to the left and indicate the resistance value.
Resistor R12 and OHMS ADJ. control R11 in
series are in parallel with the meter.

b. Selector switch S1 (A, fig. 4) selects the
series and parallel resistors and the voltage
source for the particular resistance range. The
specific resistors represented by RA (B, fig. 4),
RB, and RC and the voltage source represented
by V for each resistance range are listed in the
following chart:

Selector  switch  setting RA RB RC v

OHMS Xl ---------- R15, R17, R18, and R20------- R13------------------------- R14------- 1.ti-volt batteries.
OHMSXIO--------- R17, R18, and R20------------ R13and R15------------------ R16------- 1.6-volt  batteries.
OHMS XIOO -------- M------------------------- R13, R15, R17, and R18------- R19------- 1.5-volt  batteries.
OHMS XIK-------- R18md  R20----------------- R13, R15, and R17------------ R21------- 22.5-volt  battery.
OHMS XIOK ------- Notumd --------------------- Notuad  --------------------- R22------- 22.5-volt  battery.
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6. Ammeter Circuit b. With the addition of an external shunt
(figs. 1 and 6) resistor (B, fig. 5) connected in parallel with

a. When selector switch S1 (A, fig. 5) is in the meter, the multimeter may be used for cur-
the EXT. SHUNT position and the shorting rent measurement. The value of the shunt
screw is in the closed position, the meter is resistor used will determine the current range.
connected directly across the test leads.

Figure 4. Ohmmeter circuit, partial and simplified schematic diagram.

6
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Figure 5. Ammeter circuit, partial and simplified schematic diagram.
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CHAPTER 2

TROUBLESHOOTING

7. General Instructions
Troubleshooting at field and depot mainte-

nance level includes all the techniques outlined
for organizational maintenance and any special
or additional techniques required to isolate a
defective part. The field and depot maintenance
procedures are not complete in themselves but
supplement the procedures described in organi-
zational maintenance (TM 11-6625-203-12).
The systematic troubleshooting procedure,
which begins with the operational checks that
can be performed at an organizational level,
must be completed by additional localizing and
isolating techniques.

8. Troubleshooting Procedures

a. General. The first step in servicing a de-
fective multimeter is to localize the fault to
the circuit responsible for abnormal operation.
The second step is to isolate the fault to a
defective part which is responsible for the ab-
normal condition. Some faults, such as burnt-
out resistors, can often be located by sight,
smell, and hearing, The majority of faults,
however, must be isolated by checking conti-
nuity of the suspected circuit.

b. Localization. The multimeter can be used
to measure dc voltage, ac voltage, direct cur-
rent, and resistance, The first step is to deter-
mine the circuit or circuits at fault by the fol-
lowing methods:

(1)

(2)

Visual inspection. The purpose of vis-
ual inspection is to locate faults with-
out testing or measuring circuits. All
meter readings and other visual signs
should be observed to try to localize
the fault to a particular circuit.
Operational test. Perform an opera-
tional test on the multimeter (TM 11-
6625-203-12) to obtain a symptom;
the operational test will frequently
localize the trouble to a particular cir-
cuit. In practically all instances, the
operational test will help in determin-
ing the exact nature of the fault.

c. Isolation. After the trouble has been local-
ized to a particular circuit, isolate the trouble
within that circuit to a particular part. The
items listed below will aid in isolating the
trouble.

(1)

(2)

Continuity measurements. Set the se-
lector switch to the OFF position and
check the suspected circuit for conti-
nuity. Compare resistance measured
with the values indicated on the sche-
matic diagram (fig. 1).
Troubleshooting chart. The trouble
symptoms listed in the chart (par.
10) will also aid in isolating the fault
to a particular part.

9. Tools and Test Equipment Required
The following chart lists the tool and test

equipments required for troubleshooting the
multimeter.

Item I Technical manual

Multimeter AN/URM-105------- TM 11-0625-203-12
Tool Equipment TK-21/G -------

10. Isolating Troubles
a. General. In the troubleshooting chart (c

below), procedures are outlined for isolating
troubles to a particular. component part. Parts
locations are indicated in figures 6 and 7. Re-
sistance values are indicated on the schematic
diagram (fig. 1). Depending on the nature of
the operational symptoms, one or more of the
isolating procedures will be necessary.

b. Use of Chart. The troubleshooting chart
is designed to supplement operational checks
which can be performed at an organizational
level. If previous operational checks have re-
sulted in reference to a particular item of the
chart, go directly to the referenced item, If no
operational symptoms are known, perform an
operational check (TM 11-6626-203-12) to ob-
tain a symptom of trouble.
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Figure 6. Multimeter ME-77/U, rear view of panel, showing location of parts.

9



Figure 7. Multimeter ME-77/U, rear view of panel with printed circuit board removed, showing selector
switch contacts and printed circuit.
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c. Troubleshooting Chart (figs. 6 and 7).

Symptom

No meter indication  in any pocition  of cclector
switch.

Erratic or inaccurate meter indication in any
paeition  of meter switch.

No meter indication  with celect.or switch in any
DC VOLTS pocition.

No meter indication with celector mvitch in 10,
100, or 1000  DC VOLTS position.

No meter indication  with selector switch in 100
or 1000  DC VOLTf3 poeition.

No meter indication with celector twitch in
l(H)O DC VOLTS poeition.

No meter indication  with selector witch in any
AC VOLTS  position.

Meter pointer pegs right with selector switch in
any AC VOLTS poeition.

No meter indication with celect.or switch in 100
or 1(MO AC VOLTS  position.

No meter indication with select.or switch in
10CU) AC VOLTS position.

No meter indication with .wlector switch in
EXT. SHUNT poeition  and multimeter
connected to an external chunt.

Meter pointer pegc right and cannot be ad-
jucted to aero with celeotor switch in any
OHMS pocition.

Meter pointer cannot be adjusted to zero with
celectir  twitch in XIK  or X1OK range.

Meter pointer cannot be adjucted  to zero with
celector switch in Xl, X1O, or X1OO range.

Inaccurate meter indi~tion  on all OHMS
ranges except the X1OK range.

Meter pointer doca not deflect to right when
test prods arc touched together and selector
twitch is cet to one of OHMS rangee:

xl------------------------------------

Xlo-----------------------------------
Elm----------------------------------
XIK----------------- _------- l--------
XIOK ---------------------------------

11. Replacement of Parts

P19bable t?alble

~f~tive btled ---------------
Nmtiveme@rM1--------------
Defective cclector switch contacts.  -

Defective printed  circuit ----------
Dirty contacta  on aeleotor switch Sl-
Defective printed cinmit--------.-
O~r~tirR1----------------_

~enresktir ~-----------------

*nMbtir~---------------.-

*ntitirW-----_--------_.-

Defective recti6er CRl--.--------
~r~tirWorR9------------
@nr~istir RIO----------------

*ntitir~-----------.-----

*n*tirM----.------------

Shorting  corew in open poeition  ----

Defcctive printed circuit ----------
Defective OHMS ADJ. control Rll -
&fwtive r*tir R12-----_-, ----

weak 22.5-volt battery ------------

Weak 1.5-volt batteries -----------

)pen resistor R13, R15,  R17,  R18,
or R20,

Open reaiator R14, R15,  R17,  R18,
or R20.

Open resistor R16,  R17, R18,  or R20-
Open reoistor R19 or I@O----J -----
Open reniotor R18,  RX),  or R21----
*n-r=--.-------------

Most of the multimeter parts (fig. 6) are
mounted on the printed circuit board. When a
part is to be replaced, remove the battery
holder for access to the part and remove the
printed circuit board for access to the printed
wiring. Refer to TB SIG 222 for soldering
techniques employed when replacing parts on
the printed circuit board.

AGO 372A

12. Calibration

COmatiOn

Repair or replace tat leads.
Replace meter (fig. 6).
Clean or replace :Iwitch contacta  (~

7).
Replac43 print.8d circuit board.
Clean switch contacts.
Replace printad circuit board
Replace reciator (fig. 6).

Replace redetor.

Replace reaict.or.

Replace reeictor.

Replace rectifier
Raplace defective reeistor.
Replace reeietor.

Replace recictor.

Ibplaca resistor.

Place shorting  ccrew in closed position
(TM 11-5025-203-12).

Replace printed  circuit board.
Replace control.
Replace resistor.

Replace battery.

Replace batteries.

teplaca defective recietor.

Replace defective recietor.

.Replam  defective resictor.
Replace defective recictor.
Replace defective rwd.or.
Replace rc&tir.

If the accuracy of the multimeter on one or
more ranges is not within the limits specified
in the final test procedures, the multimeter will
require calibration. Calibration is accom-
plished by substituting resistors in the circuit
that requires calibration until the accuracy of
that circuit is within the specified limits.

11



CHAPTER 3

FINAL TESTING

13. Purpose of Final Testing
The tests outlined in this chapter measure

the performance capability of a repaired equip-
ment. Equipment that meets the minimum
standards stated in the tests will furnish satis-
factory operation, equivalent to that of new
equipment.

14. Test Equipment Required for Final
Testing

The test equipments listed in the chart are
required for final testing of the multimeter;
these test equipments are part of Meter Test
Equipment AN/GSM-1C (TM 11-2535A). Re-
fer to the appropriate technical manuals for
instructions on the use of the test equipments.

I@m T~b&l common
name

Meter  Test &t TS-6S2A/ TM 11-2S35B Meter
GSM-1. tat set.

Decade  Resistor ZM-16A/U TM 11-5102 Decade
resistor,

15. Meter Movement Test
Check the accuracy of the meter movement

to be sure that 50 ua applied to the meter will
produce full scale deflection of the meter
pointer.

a. Adjust the meter test set for a dc current
output of 50 ua,

b. Place the shorting screw in the multime-
ter in the closed position (TM 11-6626-203-
12).

c. Set the selector switch to the EXT.
SHUNT position.

d. Connect the black test lead to the common
binding post on the meter test set; connect the
red test lead to the 50-ua dc jack.

e. The meter indication should be 10 ±2 per-
cent of full scale value.

16. Dc Voltmeter Test
Check the accuracy of the dc voltmeter on

the 100-volt range, If the multimeter accuracy

cm the 100-volt range is within the specified
tolerance (d below), it will provide satisfactory
operation on the remaining dc voltage ranges.

a. Adjust the meter test set for a dc voltage
output of 100 volts.

b. Set the selector switch on the multimeter
to the 100 DC VOLTS range.

c. Connect the black test lead to the common
binding post on the meter test set; connect the
red test lead to the 100-volt dc jack.

d. The meter indication should be 100 volts
±3 percent of full-scale value.

17. Ac Voltmeter Test
Check the accuracy of the ac voltmeter at

full-scale value on each ac voltage range.
a. Set the selector switch to the position

listed in column 1 of the chart in e below.
b. Adjust the meter test set for the ac volt-

age listed in column 2.
c. Connect the black test lead to the common

binding post on the meter test set.
d. Connect the red test lead to the meter test

jack listed in column 3.
e. The ac voltage indication on the meter will

be the value listed in column 2, ±4 percent of
full-scale value.

AC VOLTS 10
AC VOLTS 100
AC VOLTS 1000

Meter teat equip- Mater tat set
meat voltage (s0) output jmk

10 lo-volt ac
100 100-volt ac

1,000 l,(wwolt  W

18. Ohmmeter Test
Check the accuracy of the ohmmeter by com-

paring the multimeter resistance indication
with the resistance settings of the decade re-
sistor.

a. Turn the selector switch to the position
listed in column 1 of the chart in e below.

b. Set the decade resistor for the resistance
value indicated in column 2.
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c. Zero adjust the ohmmeter on each range
before checking the resistance.

Selector switch setting Decade resistor setting

d. Connect the multimeter test leads to the
output terminals on the decade resistor. OHMS Xl--------------------------- 100

OHMS     XIO. . . . . . . . . . . . . . . . . .             1,000
e. The resistance indication on the multime- OHMS X100----------------------- 10,000

ter will be the value listed in column 2, ±5 OHMS X1K------------------------ 100,000

percent of the indicated value. OHMS XI0K----------------------- 1,000,000



APPENDIX I

REFERENCES

The following applicable publications are
available to the field and depot maintenance re-
pairmen of Multimeter AN/URM-105.
TM 11-2536A Meter Test Equipments AN/

GSM-lB and AN/GSM-1C.
TM 11-2535B Meter Test Set TS-682A/

GSM-1.
TM 11-5102 Decade Resistors ZM-16/U and

ZM-16A/U.
TM 11-6625- Multimeter AN/URM-105, In-

203-12 cluding Multimeter ME-77/

[AG 413.6 (2 July 59)]

U, Operation and Organiza-
tional Maintenance.

TM 11-6625- Operator’s and Organizational
203-12P Maintenance Repair Parts

and Special Tools List for
Multimeter AN/URM-105.

TM 11-6625- Field and Depot Maintenance
203-35P Repair Parts and Special

Tools List for Multimeter
AN/URM-l05.

TB SIG 222 Solder and Soldering.
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