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WARNING

Be careful when making measurements while using the voltage and

ammeter ranges of the multimeter. Serious injury or death may result

from contact with the circuits being measured.

DON’T TAKE CHANCES!

DANGEROUS VOLTAGES EXIST AT THE 50V TO 5000V

JACKS AND CURRENT JACKS
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HEADQUARTERS
DEPARTMENT OF THE ARMY

WASHINGTON , DC, 4 June 1980

Organizational, Direct Support, General
Support, and Depot Maintenance Manual

MULTIMETER TS-352B/U
(NSN 6625-00-553-0142)

TM 11-6625-366-15, 5 January 1967, is changed as follows:
1. New or changed  material is indicated by a vertical bar in the margin.
2. Remove old pages and insert new pages as indicated below:

Remove Inser t
i and  ii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .i and  ii
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3-1 through 3-3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3.1 through 3-3
6-1 and  6-2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..6-1 and 6-2
6-11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6-11/6-12(blank)
7-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..7-l/7-2(blank)
A-l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A—1/A-2(blank)

3. Insert this sheet in the front of the manual for record purposes.
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NG: State AG (3): Units — Same as Active Army.
USAR: None
For explanation of abbreviations used see AR 310-50.
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TM 11-6625-366-15, 5 January 1967, is changed as follows:
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Remove Insert
i and ii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    i  and ii
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By Order of the Secretary of the Army:

Official:
VERNE L. BOWERS
Major General, United States Army
The Adjutant General

Distribution:
Active Army:

USASA (2)
CNGB (1)
ACSC-E (2)
Dir of Trans (1)
COE (1)
TSG (1)
USAARENBD (1)
USAMB (10)
AMC (1)
TRADOC (2)
ARADCOM (2)
ARADCOM Rgn (2)
OS Maj Cored (4)
LOGCOMDS (3)
MICOM (2)
TECOM (2)
USACC-CONUS (2)
USACC-A(2)
USACC-EUR (2)
USACC-PAC (2)
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USAR: None
For explanation of abbreviations used, see AR 310-50.
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USAES (2)
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By Order of the Secretary of the Army:

Official:
KENNETH G. WICKHAM,
Major General, United States Army.
The Adjutant General.

W. C. WESTMORELAND,
General, United States Army,
Chief of Staff.
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ARNG:  State AC (3); Units—Same as Active Armyexcept allowance is one (1) copy each.
USAR: None.
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HEADQUARTERS,
DEPARTMENT OF THE ARMY

WASHINGTON, D. C., 24 July 1967

TM 11-6625–366-15, 5 January 1967, is changed as follows:
1. Remove and insert pages as indicated below.

Remove pages Insert pages
1-1 and 1-2 1-1, 1-2, 1-2.1
6-7 6-7
6-9 and 6-10 6-9 and 6-10

Page following 6-10 Page following 6-10
(paragraph 6-10). (paragraph 6-10).

6-11 6-11

2. Retain this transmittal sheet in the front of the manual for future reference.

By Order of the Secretary of the Army:

HAROLD K. JOHNSON,
General, United States Army,

Official: Chief of Staff.

KENNETH G. WICKHAM,
Major General, United States Army,
The Adjutant General.

Distribution:
Active Army:

CNGB (1)
CC-E (7)
Dir of Trans (1)
CofEngrs (1)
TSG (1)
Cof SptS (1)
USAARENBD (2 )
USAIB (5)
USA Arty Bd (2)
USACDCEA (1)
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USACDCCEA (1)
USACDCCEA (Ft Huachuca) (1)
USADCOA (1)
USACDCQMA (1)
USACDCTA (1)
USACDCADA (1)
USACDCARMA (1)
USACDCAVNA (1)
USACDCARTYA (1)
USACDCSWA (1)

USCONARC (5)
USAMC (5)
USASA (2 )
USAMICOM (4)
USASTRATCOM (4)
USAESC (70)
USACDCEC (10)
ARADCOM (5)
ARADCOM Rqn (2)
OS Maj Comd (4) except

USARJ (5)
USARYIS (5)

LOGCOMD (2)
MDW (1)
Armies (2)
Corps (2)
USAC (3)
Div (2)
Div Arty (2)
Bde (2)
507th USASA GP (5)
508th USASA Gp (5)
318th USASA Bn (5)

1



2



3



55-407 55-458
55-417 55-500 (IF)
55-457

NG : State AG (3) ; units — same as Active Army except allowance is one copy to each unit.
USAR: N o n e .
For explanation of abbreviations used, see AR 320-50.
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Figure 1-1. Multimeter TS-352B/U.

i i Change 2



TM 11-6625-366-15

CHAPTER 1
INTRODUCTION

Section I. GENERAL

1-1. Scope

This manual contains instructions for organiza-
tional, direct support, general support, and
depot maintenance of Multimeter TS-352B/U.
Operating and operator’s maintenance instruc-
tions are contained in TM 11-6625-366-10.

1-2. Indexes of Publications

a. DA Pam 310-4. Refer to the latest issue of
DA Pam 310-4 to determine whether there are
new editions, changes, or additional publica-
tions pertaining to the equipment.

b. DA Pam 31O-7. Refer to DA Pam 310-7 to
determine whether there are modification work
orders (MWO’S) pertaining to the equipment.

1-3. Maintenance Forms, Records, and
Reports

a. Reports of Maintenance and Unsatisfactory
Equipment. Department of the Army forms and
procedures used for equipment maintenance
will be those prescribed by TM 38-750, The Army
Maintenance Management System.

b. Report of Packaging and Handling De-
ficiencies. Fill out and forward DD Form 6
(Packaging Improvement Report) as prescribed
in AR 735-ll-2/NAVSUPINST 4440.127 E/AFR
400-54/MC04430.3E and DSAR 4140.55.

c. Discrepancy in Shipment Report (D ISREP)

(SF 361). Fill out and forward Discrepancy in
Shipment Report (DISREP) (SF 361) as pre-
scribed in AR 55-38/NAVSUPINST 4610.33B/
AFR 75-18/MCO P4610.19C and DLAR 4500.15.

1-3.1 Reporting of Errors

You can help improve this manual. If you find
any mistakes, or if you know of a way to improve
the procedures, please let us know. Mail your
letter or DA Form 2028 (Recommended Changes
to Publications and Blank Forms) direct to
Commander, US Army Communications and
Electronics Materiel Readiness Command,
ATTN: DRSEL-ME-MQ, Fort Monmouth, NJ
07703. A reply will be sent directly to you.
1-3.2 Reporting Equipment Improvement

Recommendations (EIR)

If your Multimeter TS-352B/U needs improve-
ment, let us know. Send us an EIR. You, the
user, are the only one who can tell us what you
don’t like about your equipment. Let us know
why you don’t like the design. Tell us why a
procedure is hard to perform. Put it on an SF
368 (Quality Deficiency Report). Mail it to
Commander, US Army Communications and
Electronics Materiel Readiness Command,
ATTN: DRSEL-ME-MQ, Fort Monmouth, NJ
07703. We’ll send you a reply.

Section II. DESCRIPTION AND DATA

1-4. Purpose and Use

The TS-352B/U is to measure alternating cur- lier Kit MX-815B/U, part of the TS-352BNJ,
rent (at) voltage and direct current (DC) voltage; extends the range of the equipment to allow the
direct current in amperes, milliamperes, and measurement of higher dc voltages.
microampere; and resistance in ohms. Multip-
1-5. Technical Characteristics
Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Multirange instrument using a 50-microampere dc, D’Arsonval-type meter.

Rectification is used for ac voltage measurements.
Frequency range . . . . . . . . . . . . . . . . . . . . . . . . 25 cycles to 5 kilocycles; useful to 20 kilocycles with a reduction in sensitivity.
Frequency error . . . . . . . . . . . . . . . . . . . . . . . . . ±3 percent at 10 kilocycles; ±7 percent at 20 kilocyles.
Usable temperature range . . . . . . . . . . . . . . –40º F to +131°  F.
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TM 11-6625-366-15
Meter sensitivity . . . . . . . . . . . . . . . . . . . . . . . . 1,000 ohms per volt for ac ranges; 1,000 or 20,000 ohms per volt for dc ranges.
Accuracy:

Dc range:
0 to 1,000 volts and dc current

(1,000 ohms per volt . . . . . . . ...±6 percent at –40° F; ±3 percent at 77° F; ± 5percent at 131°F.
0 to 1,000 volts (20,000 ohms per

volt) . . . . . . . . . . . . . . . . . . . . . . . . ..±8 percent at–40° F;±4percent  at 77° F;±6percent at131° F.
0 to 5,000 volts (20,000 ohms per

volt ) . . . . . . . . . . . . . . . . . . . .. . . ±9 percent at –40°F; ±6 percent at 77°; ±8 percent at 131°F.
AC range:

0 to 500 volts (1,000 ohms per volt) ±7 percent at -40°F; ±4 percent at 77°F; ±5 percent at 131°F.
0 to 1,000 volts (1,000 ohms per
volt) . . . . . . . . . . . . . . . . . . . . . . . . . . . ..±8 percent at –40 F; ±5 percent at 77° F; ±6 percent at 131° F.

Resistance ranges . . . . . . . . . . . . . . . . . . . . . . ±6 percent at –40° F; ±3 percent at 77°F; ±5 percent at 131° F. (Percent values are
in terms of meter are length, not of ohms indicated by meter pointer.)

Meter ranges:
Dc voltmeter . . . . . . . . . . . . . . . . . . . . . . . . 0 to 2.5, 10, 50, 250, 500, and 1,000 volts at 1,000 or 20,000 ohms per volt

0 to 5,000 volts at 20,000 ohms only.
Ac voltmeter . . . . . . . . . . . . . . . . . . . . . ...     0 to 2.5, 10, 50, 250,500, and 1,000 volts at l,000 ohms per volt only.
Resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 to 1,000, 10,000, 100,000 and 10,000,00 ohms.
Direct current . . . . . . . . . . . . . . . . . . . . ...0 to 250 microampere; 2.5,10,50,100, and 500 milliamperes; 2.5 and 10 amperes.

Power supply . . . . . . . . . . . . . . . . . . . . . . . . . . . .Supplied by batteries for ohmmeter operation (1.5 and 13.5 volts).

1-6. Deleted

1-7. Description of Multimeter TS-352B/U
(fig. 1-1)

a. The TS-352B/U, a volt ohm millimeter that Nomenclature Common name
Multimeter ME-9H/Uuses self-contained batteries, is contained in a . . . . . . . . . . . . . . . .. Multimeter
Multiplier Kit MX-815B/U . . . . . . . . . . . . . Multiplier

metal, immersionproof carrying case.
b. The chart below lists the nomenclature and 1-8. Additional Equipment Required

common names of the equipment covered in this
manual. Three Batteries BA-31 and one Battery BA-30

Nomenclature Common name are required, but not furnished, to supply power
Multimeter TS-352B/U . . . . . . . . . . . . . . .. Multimeter set to Multimeter TS-352B/U.

1-2 Change 4



supply power to Multimeter TS-352B/U. The
operator is required to install the batteries in
the battery compartment. For battery instal-
lation instructions, refer to paragraph 2-3.

TM 11-6625-366-15

NOTE

Dry batteries are supplied in accor-
dance with SB 11-6.
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INSTALLATION

CHAPTER 2

AND OPERATING INSTRUCTIONS

Section I. SERVICE UPON RECEIPT OF EQUIPMENT

2-1. Unpacking
(fig. 2-1)

a. Packaging Data. The approximate di-
mensions, weight, and volume of a multimeter
set, packed and unpacked, follow:

b. Unpacking.

(1) Domestic packaging.
(a)

(b)

(c)
(d)

Slit the seam along the cover of the
outer corrugated carton. Fold back
the cover flaps, and open the
moisture-vaporproof barrier.
Slit the top seam of the water-
resistant, inner corrugated carton,
and open it.
Remove the technical manuals.
Remove the multimeter set from the
package.

(2) Export packaging.
(a) Cut and fold back the metal straps.
(b) With a nailpuller, remove the nails

from the wooden cover of the
wooden packing case. Do not at-
tempt to pry off the wooden
cover; the equipment may become
damaged.

(c) Open the moistureproof barrier and
expose the outer corrugated carton.

(d) Proceed as described in (1) above.

2-2. Checking Unpacked Equipment
a. Inspect the equipment for damage in-

curred during shipment. If the equipment has

been damaged, report the damage on DD Form
6 (para l-3b).

b. See that the equipment is complete, as
listed on the packing slip. If a packing slip is
not available, check the equipment against the
basic issue items list (app B). Report all
discrepancies in accordance with TM 38-750
(para 2-3a). Shortage of a minor assembly
of part that does not affect proper functioning
of the equipment should not prevent use of the
equipment.

c. If the equipment has been used or recondi-
tioned, see whether it has been changed by a
modification work order (MWO). If the
equipment has been modified, the MWO num-
ber will appear on the front panel near the
nomenclature plate. If modified, see that any
operational instruction changes resulting from
the modification have been entered in the
equipment manual.

Note. Current MWO’S applicable to the equipment
are listed in DA Pam 310–4,

2-3. Battery Installation
(fig. 2-2)

a. To install the batteries in the multimeter,
place the multimeter face down on a flat firm
surface and proceed as follows:

(1)

(2)

Loosen the two retaining screws that
hold the cover in place by turning
the screws in a counterclockwise
direction.
Lift up and remove the cover. Place
the cover so that the connection dia-
gram on the inside of the cover can
be easily referred to in order to make
the necessary connections.

b. Connect three Batteries BA-31 in series;
use the connectors supplied. Install the bat-

2-1



2-2

Figure 2-1. Packaging diagram.



teries in the battery compartment, as indicated d. Place the battery compartment cover on
by the connection diagram on the battery com- the bottom of the multimeter.
partment cover. (1)

Note. Batteries are not furnished with the TS-
352B/U.

Align the two screws with their
proper holes.
Hold the cover to prevent it from
shifting, and secure the cover in
position by turning the screws with a
suitable screwdriver in a clockwise
direction until tight.

Figure 2-2. Battery compartment with batteries in position.

2-3

 c.  Place Battery BA-30 in the compartment
provided so the spring makes contact with the

 bottom of the battery. ( 2 )



Section II. OPERATOR’S CONTROLS, METER, AND CONNECTORS

2-4. Damage From Improper Settings
Hapazard operation or improper setting of

the controls can damage the multimeter set;
therefore, knowledge of the function of the
meter, controls, and connectors before operat-
ing the multimeter set is important. Refer to
paragraph 2-5.

2–5. Controls, Meter, and Connectors
The following chart lists the controls, meter,

and connectors of the multimeter set and in-
dicates their functions:

Item Function

FUNCTION switch . . . . Used to select the type of

Range switch- -- - - -  - 

OHMS ZERO ADJ.
knob.

Meter- - - - - - - - - - - - --

multimeter operation de-
sired.

Used to select one of the dc
current or resistance
ranges.

Used to adjust the meter
pointer to zero on the
ohms scale.

Indicates the value of volt-
age, resistance, or cur-
rent measure.

Item

OHMS-DC±AC  jack.. ..

O H M S  j a c k   - - - - - - - - -

+DC CURRENT jack. . . .

+10 AMPS ONLY jack.. . ..

20000 OHMS PER
VOLT DC jacks.

1000 OHMS PER VOLT
AC DC jacks.

CONNECT TO 2.5
VOLT JACK.

5000 VOLTS DC 2000
OHMS/VOLT jack.

CASE GROUND jack- - - 

Function

Common jack for all func-
tions.

Test lead connection for
measuring resistance.

Red test lead connection for
measuring direct current
to 2.5 amperes.

Red test lead connection for
measuring direct current
to 10 amperes.

Red test lead connections
measuring dc voltages
(20,000 ohms-per-volt
function only).

Red test lead connections
for measuring dc or ac
voltages (1,000 ohms-per-
volt function only).

Patch cord connection be-
tween the multiplier and
the 2.5V jack.

High voltage test lead con-
nection to multiplier.

Ground lead connection be-
tween multimeter case
and chassis of equipment
under test.

Section III. OPERATION UNDER USUAL CONDITIONS

2-6. Preliminary Starting Procedure
Before using the multimeter set, carefully

read the operating instructions (para 2-7—
2–9) . For maximum accuracy in all measure-
ments, use the range that will produce a meter
indication as close to midscale as is possible.

Caution: When measuring unknown voltage
or current values, start at the highest range
and reduce the range a step at a time until mid-
scale deflection is obtained on the meter. (4)
2-7. Voltage Measurements

a. 0 to 1,000 Volts Dc (20,000 Ohms Per
volt) .

(1)

(2)

(3)

2-4

Turn the FUNCTION switch to DI- (5)
RECT (fig. 2-3).
Plug the black test lead into the
OHMS-DC ±AC jack. (6)
Plug the red test lead into the ap-

propriate range jack in the 20,000
OHMS PE RVOLT DC jacks column.

Warning: If equipment under test
has high voltage, be sure that the
power is turned off while connecting
the test lead prods. Connect the
multimeter CASE GROUND jack to
the equipment ground or test bench
ground as an added safety precaution.

Connect the black test lead prod to
the chassis (ground) and the red test
lead prod to the test point of the
equipment under test.

If the meter pointer goes off scale to
the left, turn the FUNCTION switch
counterclockwise to the REV. position.

Read the meter indication on the DC
scale. 



RANGE SWITCH

TM5527-14

Figure 2-3. Panel controls and jack
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b. 0 to 5,000 Volts Dc (20,000 Ohms Per
volt) .

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Insert Cable Assembly, Special Pur-
pose, Electrical CX 927/U (fig. 1-1)
in the 5000 VOLTS DC 20000 OHMS/
VOLT jack of the multiplier (fig.
2-3).
Connect Cable Assembly, Special Pur-
pose, Electrical CX-939/U (fig. 1–1)
between the multiplier and the 2.5V
jack (of the 20000  OHMS PER VOLT
DC column), on the left side of the
multimeter (fig. 2-3).
Turn the FUNCTION switch to
DIRECT.
Plug the black test lead into the
OHMS -DC &AC jack.
Connect the black test lead prod to
the chassis (ground), and the clamp
of Cable Assembly, Special Purpose,
Electrical CX–927/U to the test point
of the equipment under test, and turn
on the equipment.
If the meter pointer goes off scale to
the left, turn the FUNCTION switch
counterclockwise to the REV. position.
Read the meter indication on the O to
5 DC scale.

c. 0 to 1,000 Volts Dc (1,000 Ohms Per Volt).
(1) Turn the FUNCTION switch to

1000  /VDC (fig. 2-3).
(2) Plug the black test lead into the

(3)

(4)

(5)

(6)

OHMS -DC ±AC jack.
Plug the red test lead into the ap-
propriate jack in the 1000 OHMS
PER VOLT AC DC jacks column.
Connect the black test lead prod to
the chassis (ground), and the red test
lead prod to the test point of the
equipment under test.
If the meter pointer goes off scale to
the left, reverse the test lead prods.
Read the meter indication on the DC
scale (fig. 2-3 ).

d. 0 to 1,000 Volts Ac.
(1) Turn the FUNCTION switch to AC

VOLTS (fig. 2-3) .

2 - 6

(2)

(3)

(4)

(5)

Plug the black test lead into the
OHMS -DC ±AC jack.
Plug the red test lead into the ap-
propriate jack in the 1000 OHMS
PER VOLT AC DC jacks column.
Connect the black test lead prod and
the red test lead prod to the points in
the circuit between which the voltage
is to be measured.
Read the meter indication on the AC
scale (fig. 2-3 ).

2-8. Procedures for Testing Transistor
Circuits

Test transistorized circuits as follows:
a. When measuring resistance, turn off or

disconnect the power from the equipment under
test. Damage will result from any external
voltages which are applied to the ohms circuit
of the multimeter.

b. If the equipment contains transistors, and
does not have an isolation transformer in its
power supply circuit, connect one in the power
input circuit. A suitable transformer is iden-
tified by Federal Stock No. 5950-256–1779.

c. Make multimeter connections carefully sc
that shorts will- not be caused by exposed mul-
timeter connectors. Tape or sleeve (spaghetti)
test prods or clips to leave as little exposed as
needed to make contact to the circuit under
test.

d. When the multimeter is used for resistance
measurements on transistorized equipment use
the RX100 range only. The negative lead of
the ohmmeter circuit is connected to the posi-
tive side of the battery. The equipment battery
(or its equivalent) is recommended as the
source of power when servicing transistorized
equipment. Observe battery polarity. Po-
larity reversal may damage the transistors or
electrolytic capacitors in the circuit. If a bat-
tery eliminator is used in place of the battery,
it must have good voltage regulation and low
ac ripple. Good regulation is important be-
cause the output voltage of a battery elimina-
tor, which has poor regulation, may exceed the
maximum voltage rating of the transistors in
the equipment being tested. A battery elimi-
nator, which has poor ac filtering, will create



a false indication of poor filtering in the equip-
ment being tested.

e. Turn off the transistorized equipment be-
fore switching the battery eliminator on or off.
The transient voltages, created by switching
the battery eliminator on and off, may exceed
the punch-through rating of the transistors.
Make sure that a normal load (such as a speak-
er for a receiver) is connected to the transistor-
ized equipment before applying power.

f. Refer to the individual technical manual
for the equipment being tested.

2-9. Resistance Measurements
a. Multimeter Zero Adjusting. Zero adjust

the multimeter before making resistance meas-
urements. Each time the range switch is
turned to a different resistance range, repeat
the zero

(1)

(2)

(3)

(4)

(5)

(6)

adjusting procedures as follows:
Turn the FUNCTION switch to
OHMS (fig. 2-3) .
Plug the black test lead into the
OHMS-DC±AC jack.
Plug the red test lead into the OHMS
jack.
Set the range switch to the desired
position and touch the two test lead
prods together.
Turn the OHMS ZERO ADJ. knob
until meter pointer appears directly
over the O on the right side of
OHMS scale (fig. 2-3).
Separate the test lead prods.

b. Measuring Resistance.
(1)

(2)

(3)

(4)

(5)

Repeat procedures described in a
(2), and (3) above.

the

1),

If the approximate resistance of the
circuit under test is known, turn the
range switch to the appropriate re-
sistance range and zero adjust the
meter (a (4), (5), and (6) above),
Connect the test prods across the re-
sistance to be measured.
Read the meter indication on the
OHMS scale (fig. 2-3),
If the resistance to be measured is
unknown, proceed as follows:

(a) Set the range switch on the
RX10000 range.

(b)

(c)

Connect the test prods across the
unknown resistance.
Turn the range switch counter-
clockwise, one range at a time,
until the meter pointer stops close
to midscale.

(6) Zero adjust the meter (a (4), (5), and
(6) above) and read the meter indi-
cation on the OHMS scale.

2-10. Direct Current Measurements
Caution: When measuring current, always

connect the multimeter in series with the cir-
cuit under test. Be sure that the test lead
polarity is observed (black-negative and red-
positive). Wrong connections may damage
the multimeter. Do not measure more than
10 amperes.

a. Known Current Measurement.
(1)

(2)

(3)

(4)

(5)

(6)

Turn the FUNCTION switch to DC
CURRENT (fig. 2-3).
Plug the black test lead into the
OHMS -DC &AC jack.
If the current is known to be more
than 2.5 amperes, but less than 10
amperes, plug the red test lead
the +10 AMPS ONLY jack and
the range switch to 10 AMP
2-3).
If the current is known to be
than 2.5 amperes, plug the red
lead into the + DC CURRENT

into
turn
(fig.

less
test
jack

(fig. 2-3) and turn the range switch
to the appropriate range.
Connect the test lead prods to the
points in the circuit in which the cur-
rent is to be measured.
Read the meter indication on the DC
scale (fig. 2-3).

b. Unknown Current Measurement.
(1)

(2)

(3)

(4)

(5)

Determine whether the current to be
measured is 10 amperes or less.
Turn the FUNCTION switch to DC
CURRENT (fig. 2-3) .
Plug the black test lead into the
OHMS -DC +AC jack.
Plug the red test lead into the +10
AMPS ONLY jack and turn the range
switch to 10 AMP.
Connect the test lead prods  (a (5)
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(6)

(7)

above) and read the meter indication
on the DC scale.
If the meter pointer indicates between
2.5 and 10 amperes, the range selec-
tion is correct; read the meter in-
dication.
If the meter pointer indicates less
than 2.5 amperes, turn off the equip-
ment under test and move the red
test lead from the +10 AMPS ONY
jack to the ±DC CURRENT jack.

Do not change the range switch
setting.

(8) Turn on the equipment under test and
read the meter indication  on the DC
scale.

(9) If the meter pointer does not move
close to midscale, turn the range
switch clockwise, one range at a time,
until a midscale meter indication is
obtained.

2-8
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CHAPTER 3

ORGANIZATIONAL MAINTENANCE

3-1. Scope of Maintenance

The maintenance duties assigned to the or-
ganizational maintenance repairman are listed
below and in the maintenance allocation chart
in appendix C of this manual. The duties
assigned do not require any tools or test
equipment other than those issued with the
equipment.

a. Monthly preventive maintenance chec
and services (para 3-3).

b. Rustproofing and painting (para 3-5).
c. Organizational troubleshooting (para 3-6).

3-2. Preventive Maintenance
Preventive maintenance is the systematic care,

servicing and inspection of the equipment to
prevent troubles, reduce downtime, and keep
the equipment in serviceable condition. Organi-
zational preventive maintenance checks and
services are required monthly, Perform the
checks and services indicated in paragraph 3-3
once each month. A month is defined as
approximately 30 calendar days of an 8-hour day
operation. Adjust the maintenance period for
any unusual operating conditions. Equipment
maintained in standby (ready for operation)
condition must receive monthly preventive
maintenance checks and services. Equipment in
limited storage (requires services before opera-
tion) does not require monthly preventive
maintenance.

3-3. Organizational Monthly Preventive Maintenance Checks and Services Chart

Sequence
No.

1

2

3

4
5

6

7

8

9

10

Item to be inspected

Publications . . . . . . . . . . . . . .

Modification work orders . .

Completeness . . . . . . . . . . . . .

Cleanliness . . . . . . . . . . . . . . .
Preservation . . . . . . . . . . . . . .

External receptacles . . . . . .

Meter glass . . . . . . . . . . . . . . .

Cables . . . . . . . . . . . . . . . . . . . .

Hardware . . . . . . . . . . . . . . . .

Operation . . . . . . . . . . . . . . . .

Procedure

Inspect the manual for completeness, and to
see if it is in usable condition. Be sure that
all changes to the manual are on hand.

Check to see that all URGENT MWO’S have
been applied and that all NORMAL MWOS
have been scheduled.

Check the equipment for completeness and gen-
eral condition.

Clean the exterior surfaces of the equipment.
Inspect the equipment to determine that it is

free of bare spots, rust, and corrosion.
Inspect the external receptacles for breakage

and for firm seating.
Inspect the front panel glass window for dam-

a- housing, broken glass, physical damage,
dust, or moisture.

Inspect the external cables for cuts, cracked or
gouged jackets, fraying, or kinks.

Inspect all exterior hardware for looseness and
damage. The multimeter set cover, carrying
handle, hinges and all bolts and screws must
be tight and not damaged.

During operation, be alert for any abnormal
indications.

References

DA Pam 310-4.

DA Pam 310-7.

TM 11-6625-366-10.

Para 3-4.
Para 3-5.

TM 11-6625-366-10.
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3-4. Cleaning

Inspect the exterior of the multimeter. The
surfaces should be free of dust, dirt, grease,
fungus or other foreign matter.

a. Remove the dust and loose dirt with a clean,
soft, lint-free cloth or a soft brush.

b.

WARNING
Adequate ventilation must be provided
when using TRICHLOROTRI-
FLUOROETHANE. Prolonged breath-
ing of the vapor must be avoided. The
solvent should not be used near heat or
open flame; the products of decomposi-
tion are toxic and irritating. Since
TRICHLOROTRIFLUOROETHANE
dissolves natural oils, prolonged con-
tact with the skin should be avoided.
When necessary, use gloves that the
solvent cannot penetrate. If the solvent
is taken internally, consult a physician
immediately.
Remove grease, fungus and ground-in dirt

from exterior surfaces; use a cloth dampened
not wet) with Trichlorotrifluoroeth ane (Clean-
ing Compound, Freon, PCA; NSN 6850-00-984-
5853 in five gallon cans, or Freon, Type TF; NSN
5850-00-105-3084  in 16-oz cans).

c. Clean plugs and jacks with a soft brush.
CAUTION

Do not press on meter glass when
cleaning; the meter may be damaged.

d. Clean the meter front panel, meter glass

and control knobs with a soft, clean cloth. If
necessary, dampen the cloth with water. Mild
soap may be used for more effective cleaning.

3-5. Rustproofing and Painting
a. R ustproofing. When the finish on the

multi meter set has become badly scarred or
damaged, rust and corrosion can be prevented
by touching up the bare surfaces. Use No. 000
sandpaper to clean the surface down to the bare
metal. Obtain a bright, clean surface.

b. Painting. Remove rust and corrosion by
light sanding. Brush two thin coats of paint on
the bare metal to protect it from further
corrosion. Refer to the applicable cleaning and
refinishing practices in TB 43-0118.

3-6. General Troubleshooting informa-
t i o n

Troubleshooting this equipment is based on the
operational checks outlined in TM 11-6625-
366-10. To troubleshoot the equipment, perform
all of the multimeter functions and proceed until
an abnormal indication is obtained. Note the
abnormal condition or result and refer to the
troubleshooting chart in paragraph 3-7. Find
the sympton and the corrective measure rec-
ommended. If the measures indicated do not
correct the problem, refer the instrument to
higher level maintenance. Paragraph 3-8 con-
tains some basic repair information for the
organizational maintenance level.
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3-7. Troubleshooting Chart

Item No.

1

4

5

6

Trouble symptom

Meter does not indicate.

Meter does not indicate within
tolerance.

Meter does not indicate on AC
ranges.

Multimeter canot be zero ad-
justed on RX1, RX10, RX100,
and RX1000 ranges.

Multimeter cannot be zero ad-
justed on RX10000 range.

Multimeter zero adjustment is
erratic on all ranges, or a
meter cannot be zero adjusted
on any range.

3-8. Repairs

Probable trouble

a.Open test leads . . . . . . . . . . . . . . . . .
b. Corroded or dirty test lead

prods.
c. Defective meter . . . . . . . . . . . . . . . . .

a. Defective multiplier resistor,
or resistors.

b. Defective compensating net-
work.

c Defective meter shunt . . . . . . . . . . .

Defective rectifier . . . . . . . . . . . . . . . . .

Weak or defective Battery
BA-30 (1.5 volt).

Weak or defective Batteries
BA-31 (4.5 volts each).

a. Defective OHMS ZERO ADJ.
potentiometer.

b. Defective test leads . . . . . . . . . . . . . .
c. Defective batteries . . . . . . . . . . . . . .
d. Poor connections on batteries.

a .  R e m o v a l  o f  B a t t e r i e s .  F o r  r e m o v a l  o f
batter ies  in  the  mult imeter ,  re fer  to  the  s tep
by-step procedure for battery installation given
in TM 11-6625-366-10.

b. Replacement of Knobs. D e t e r m i n e  w h e t h e r
may or all of the three knobs on the front panel
o f  t h e  m u l t i m e t e r  u s e  a  s l o t t e r - h e a d  o r  a n
a l l e n h e a d  s e t s c r e w .  T h e  p r o c e d u r e  f o r  t h e
replacement of knobs is given in (1) through (6)
b e l o w .

C A U T I O N
T h e  u s e  o f  i m p r o p e r  t o o l s  f o r  t h i s
procedure may result in damage to the
s e t s c r e w  o r  k n o b  b u s h i n g ,  m a k i n g
replacement of the knob difficult.
(1 )  Loosen the  setscrew o f  the  knob to  be

replaced by turning the screw counterclockwise.

Checks and corrective
measures

a. Repair, or replace test leads
b. Clean test lead prods.

c. Refer to a higher mainte-
nance category.

Refer to a higher maintenance
category.

Refer to a higher maintenance
category.

Replace battery
BA-30 (TM 11-6625-366-10).

Replace batteries
BA-31 (TM 114625-366-10).

a. Refer to a higher maintenance category.

b. Relate test leads.
c. Replace batteries.
d. Clean and tighten the battery

connectors.

The setscrew should be loosened enough so that
the knob is free on its shaft.

(2) Lift and remove the knob from its shaft.
(3) Inspect the replacement knob to make

sure that its setscrew does not protrude beyond
the inside of the knob bushing. Check the
bushing, and make any necessary adjustment
with the proper wrench or screwdriver by
turning the setscrew counterclockwise.

(4) Place the knob on its shaft and index it to
the proper setting.

(5) Make sure that the setscrew is in line
with - the flat side of the shaft.

(6) Tighten the setscrew
screw in a clockwise direction.

by turning the
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CHAPTER 4

FUNCTIONING OF MULTIMETER TS-352B/U

4-1. Block Diagram
(fig. 4-1 )

a. Multimeter TS-352B/U is a multi range
ac- and dc-volt ohm milliammeter using a single
moving coil, 50-microampere meter of the
D’Arsonval type, with appropriate scales
marked to indicate ac and dc volts, dc current,
and resistance in ohms.

b. The voltmeter circuit is essentially a meter
with series multiplier resistors. The multiplier
resistors are the same for ac and dc measure-
ments. However, since the meter is a dc
milliammeter, the at-voltage input must be
rectified before being applied to the meter.

c. Wafer switches are used in the switching
circuits to control the functions and ranges of
the multimeter. All meter shunt resistors and
some multiplier resistors are selected by the
positioning of the contacts in the switching
circuits. The switching circuits also connect
the battery, or batteries, and appropriate
shunt and series resistors into the necessary

circuit arrangements for resistance measure-
ments in the different ohmmeter ranges.

d. All connections between the multimeter
set and the equipment under test are made with
a pair of test leads equipped with pin plugs
which mate with the jacks (except for the
banana jack used in the high voltage multi-
plier) located on the multimeter panel.

e. Voltmeter multiplier resistors are con-
nected between the voltmeter jacks and the
switching circuits, and the desired range is
selected by the use of the jack marked with
the desired voltage value.

f. Direct current and ohmmeter ranges are
selected by the range switch.

4-2. De Voltmeter Circuit (1 ,000 Ohms Per
volt)

(fig. 4-2)
a. The application of a dc voltage (within

the limits of the voltage values marked ad-
jacent to the selected jacks) between the 1000V

4-1

Figure  4 -1 .  Block  diagram of  mu. l t imeter .



jack in the 1000 OHMS PER VOLT column,
and the OHMS — DC ±AC jack, causes a cur-
rent to flow as follows:

(1)

(2)

(3)

(4)

(5)

Current flows from OHMS – DC
±AC jack to the point of division
(B, fig. 4-2).
At point B, the current divides, and
flows through the shunt network con-
sisting of resistors R112, R129, R138,
R137, R136, R135, R134, and R132,
and also through the meter network
consisting of meter M101, switch
S102, resistors R139 and R131.
At full scale deflection, the shunt re-
sistors provide a current path for 950
microampere around meter M1OI:
only 50 microampere will pass
through the meter.
The two currents meet at point A
(fig. 4–2) and, since FUNCTION
switch S102 is in the 1000W/ VDC
position, the current passes through
resistor RI 30 and switch S102.
The current now flows through
series-connected multiplier resistors
R101, R102, R103, R104, and R105,
and onto the 1000V  jack.

b. The compensatinq network, consisting of
resistor R139A and R139B, provides tempera-
ture compensation of the multimeter. When
the temperature rises, the resistance of all the
resistors rises slightly. The effect of the com-
pensating network is to maintain a constant
overall  resistance value of the multimeter  re--

sistors to within the rated tolerances (para
1-5).

c. ith the application of a dc voltage be-
tween the 500V jack and OHMS --DC ±AC
jack, the path taken by the current is the same
as described in  a above, except that resistor
R105 would be out of the circuit. Accordingly,
if the 2.5V jack were used, all the series-
connected multiplier resistors would be  out of
the circuit.

d. Since, as shown in c above, the use of
lower value series-connectected multiplier re-
sistors is required in the measurement of a
lower voltage, the principle governing the use
of multipliers in the voltmeter circuit becomes

4-2

evident. The higher
ured, the higher the
placed in the current

the voltage being meas-
resistance that must be
path to limit the current

to that which the meter needs to deflect the
pointer the required amount. The lower the
voltage being measured, the lower the resist-
ance required to limit the current through
meter M101 to the proper value.

4–3. Dc Voltmeter Circuit (20,000 Ohms
Per Volt)

(fig. 4-3)
a. The principle governing the use of multi-

plier resistors in the 20,000-ohm-per-volt dc
voltmeter circuit of the multimeter set is
similar to the 1,000-ohm-per-volt dc voltmeter
circuit described in paragraph 4–2. However,
the omission of the shunt resistors and tem-
perature compensating network, and the
introduction of a polarity reversing circuit
mark the chief differences between the two
voltmeter circuits. The path taken by the
current through the 20,000-ohm-per-volt volt-
meter circuit is as follows:

(1)

(2)

(3)

With the application of a dc voltage
between the 1000V jack, and the
OHMS – DC ±AC jack, current flows
through the meter and through the
series-connected multiplier resistors
RI06, RI07, R108, R109, R110, and
Rlll .
With FUNCTION switch S102 in the
20000Ω /VDC DIRECT position, the
terminals of the switches shown in
figure 4–3 are connected in a circuit
arrangement that directs the current
through the meter, as shown by the
solid lines.
With FUNCTION switch S102 in the
20000Ω /VDC REV. position, the cir-
cuit is so arranged that multi meter
jacks marked with the voltage values
are connected to the negative side of
the voltage scource. Current flow
through meter M101, however, re-
mains in the same direction. This
current path is shown in figure 4–3
as a broken line portion of the entire
circuit.

b. The current flow
per-volt circuit is 50

through the 20,000-ohm-
microamperes when the



Figure 4-2. DC voltmeter circuit (1,000 ohms per volt), simplified schematic diagram.

meter indicates full scale. The function of all
the series-connected multiplier resistors (a (1)
above) is to drop the voltage applied to the
multimeter jacks down to the value which
causes only 60 microampere to flow through
the meter at full deflection.

c. Since the current flow through the 20,000-
ohm-per-volt circuit is normally never higher
than 60 microampere, no shunt circuit is used
across meter M101. The omission of the shunt
circuit and the use of extremely high values of
series-connected multiplier resistors, provides
high sensitivity. The voltmeter may be placed
across a voltage source in a very high resist-
ance circuit and, because the voltmeter draws

only 60 microampere for full-scale deflection,
the voltage drop across this high resistance
circuit will be very low; the voltmeter indica-
tion therefore will be nearer to the true value
of voltage across that particular circuit.

d. The value of the high voltage multiplier
resistor is such that with 6,000 volts applied
between the banana jack marked 6000 VOLTS
DC 20000  OHMS/VOLT, and the OHMS – DC
±AC jack (fig. 8.1), only 2,6 volts will appear
between the 2.5V jack and the OHMS -DC
±AC jack. Since the current flow in the
20,000-ohm-per-volt circuit is 60 microampere,
the meter will indicate the 2.6 volts in terms of
6,000 volts on the 0-6 scale; the marking 5
coincides with 2.5.
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Figure 4-3. Dc voltmeter circuit (20,000 ohms per volt), simplified schematic diagram.

4-4.   Ac Voltmeter Circuit
a. The functioning of the ac voltmeter circuit

is similar to that described for the dc voltmeter
circuits (paras 4–2 and 4-3), except for the
action of the full-wave rectifier (on ac resistor
board A101) and its associated resistors. The
same series-connected multiplier resistors are
used (R101, R102, R103, R104, and R105) as
in the 1,000-ohm-per-volt dc voltmeter circuit.
However, regardless of the ac voltage applied
to the jacks (within the marked values at the
appropriate jacks), 2.5-volts ac will appear
across the two input leads to the rectifier cir-
cuit for full-scale meter deflection (these leads
are marked AC on figure
ing of the rectifier action

b. During the ac cycle

4-4). The function-
s given in b below.

when the polarity of

the incoming ac is negative at the OHMS – DC
±AC jack, rectifier B (fig. 4-4) conducts, and
current flows through loading resistor R1.43,
through the rectifier, resistors  R141 and R145,
and back to the other side of the incoming
at-voltage source.

c. With a reversal in polarity of the incoming
ac, current flows through resistors R145 and
R141, rectifier A, loading resistor R144, and
back to the source.

d. Resistors R143 and R144 are voltage-
dropping resistors across which the dc
potentials are developed. The negative termi-
nal of meter M 101 is connected to the negative
end of loading resistor R144 through terminals
6 and 8 of the rear of section 1 of FUNCTION
switch S102. The positive terminal of meter
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M101 is connected to the positive end of load- of the circuit external to the rectifier.
ing resistor R143 through terminals 6 and 9
of the rear of section 2 of FUNCTION switch

e. At full-scale deflection of meter M101, 1
milliampere flows in the ac voltmeter circuit.

S102, current limiting resistor R140, and cali-
brating resistor R146. Calibrating resistor

Meter M101 draws 50 microampere; the re-

R146 compensates for slight differences in
maining 950 microampere is drawn by the

rectifier characteristics. Resistors R145, R141,
circuit made up of the rectifier and its as-
sociated resistors. Resistor R142, the shunt

and R 142 from a T-pad
rectifier circuit impedance

which matches the resistor of the T-pad, passes most of this
with the impedance current.

Figure 4-4. Ac voltmeter circuit, simplified schematic diagram.

4-5. Ohmmeter Circuit
(fig. 4-5)

a. General. The ohmmeter circuit used in
the TS-352B/U is the voltage divider type.
Different values of shunt resistors are con-
nected in circuit combinations that tend to re-
duce meter scale crowding, and provide more
even distribution of the scale divisions for the
five ohmmeter ranges of the multimeter. A
1.5-volt self-contained dry battery provides the
operating current for all but the highest
ohmmeter range. Three 41/2- volt batteries and
the 11/2-volt battery in series (15 volts) provide

the operating current for the highest range,

b. Lower Ohmmeter Ranges.
(1) With an unknown resistance con-

nected between the OHMS – DC ±AC
jack and the OHMS jack, FUNCTION
switch S102 in the OHMS position,
and range switch S101 in the RX1
position, the following circuit is
established

(a) Current
terminal
through

(fig. 4-5) :
flows from the negative
of the 1.5-volt battery,

the unknown resistor, to
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(b)

(2)

(3)

(4)

the junction of shunt resistor R117
and variable resistor R118 (OHMS
ZERO ADJ.) where it divides.
Part of the current flows through
variable resistor R118 and resistor
R120, through resistors R123 and
R125, and back to the positive ter-
minal of the 1.5-volt battery.

Meter M101, acting as a voltmeter
connected through limiting resistor
R123, is across resistor R117, part
of a voltage-dividing network con-
sisting of shunt resistors R125,
R117, and the unknown resistor.
the meter indicates the voltage drop
across resistor R117.

If the ohmmeter test leads were
shorted, the meter would indicate full-
scale. However, if a low value of
resistance is placed between the
ohmmeter test leads ((1 ) above), less
current will flow through the shunt
resistors; the voltage drop will be
less and, therefore, the meter indica-
tion will be less than full-scale.
Actually, the meter is indicating the
lower voltage in terms of a lower
value of ohms or dc resistance.

With range switch S101 in the RX10
position, shunt resistors R119 and
R126 are connected across the battery.
Since the value of these resistors is
approximately 10 times the value of
the resistors used in the RX1 range,
only about one-tenth of the current
will flow through them. Conse-
quently, the voltage drop across
resistor RI 19 will be about the same
as it was across resistor R117.
Therefore, meter M101 will indicate
10 times the resistance with the same
amount of needle deflection. In other
words, the indication of 30 ohms on
the RX1 range is read as 300 ohms
on the RX10 range.

Variable resistor R118 compensates
for changes in battery voltage because
of age, and also for heavy current
drain from the lower value shunt

(5)

resistors. Resistor R120 maintains a
minimum value shunt across the
meter to prevent more than a 50-
microampere current from flowing
through the meter, regardless of the
resistance values selected by the range
switch.

On the RX1000 range, meter M101
indicates the voltage drop across vari-
able resistor R118 and resistor R120.
Resistors R128, R123, and the un-
known resistor then become part of
the voltage-dividing network.

c. Highest Ohmmeter Range.

(1)

(2)

The circuit selected by FUNCTION
switch S102 and range switch S101
for the highest ohmmeter range
(RX10000) is the same as the circuit
used for the RX 1000 range, except
that resistor R124 is substituted for
resistor R128 (b (5) above) and 15
volts are used instead of 1.5 volts.
Meter M101, acting as a voltmeter,
indicates the voltage drop across vari-
able resistor R118 and resistor R120.

With an unknown resistance between
the OHMS jack and the OHMS – DC
±AC jack, the current flow is as fol-
lows :

(a) From the negative terminal of the
l.5-volt battery the current flows
through the unknown resistor,
through shunt resistors R118 and
R120, through resistors R123 and
R124, to the positive terminal of
the 13.&volt battery (three 41/2-
volt batteries connected in series).

(b) The circuit is completed through
the batteries to the OHMS jack.
Since the 1.5-volt battery is con-
nected in series with the 13.5-volt
battery, the total is 15 volts. The
15-volt power supply is required on
the RX10000 range to develop the
necessary voltage drop for meter
M101 to indicate full-scale with zero
resistance between the ohmmeter
test leads.
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Figure 4-5. Ohmmeter circuit, simplified schematic diagram.

4-6. Direct Current Circuit through resistor R139A and its compensating
(fig. 4-6) element R139B which make up the temperature

C. With FUNCTION switch S102 in the DC compensating network.
CURRENT position, and range switch S101 in b. With the range switch in the other posi-
the 2.5 AMP position, the direct current circuit tions, shunt resistors are added in predeter-
is arranged to divert all the current entering mined amounts across the meter to divert all
and leaving the multimeter through resistors but the required 50 microampere of current
R112 and R129, except for the 60 microampere for a full-scale deflection. Figure 4-6 shows
required for full-scale deflection of meter M101. that the value of shunt resistor R137 is ap-
As shown in figure 4-6, meter M101 is con- proximately five times the value of shunt
netted across the shunt resistor network resistor R138. Refer to the multimeter panel
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esignations that correspond to the switch posi- microamperes for full-scale deflection.
tions using these shunt resistors. Note that
the 600 MA. position uses a shunt resistor

c. With the range switch in the 2.5 AM

(R138) approximately one-fifth of the value
position, the multimeter will also indicate o.

of the resistor (Rl37) used in the 100 MA.
the 10-ampere range of the meter. When the

position. In other words, the higher the cur- range switch is in this position, shunt resistor

rent range of the meter, the lower the value
R112 (actually a short length of wire) carries

of the shunt circuit around the meter. The
the 10 amperes less the 50 microampere used

lower the current range, the higher the shunt
to operate the meter. The meter is connected
to the +10 AMPS ONLY jack and the OHMS

value. Regardless of the amount of the cur- – DC ±AC jack through compensating net-
rent being mesaured, the meter passes only 60 work R139A and R139B, and resistor R129.

Figure 4-6. Direct current circuit, simplified schematic diagram.
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CHAPTER 5

GENERAL SUPPORT MAINTENANCE

Section I. TROUBLESHOOTING

5-1. General Instructions
Examine the shunt and multiplier resistors,

connectors, soldered connections, and the meter
for defects before setting up elaborate test
equipment. If the multimeter set operator’s
complaint is available, study it for possible
clues to cause of trouble. Avoid looking for the
unusual trouble. Some troubles can be located
by consulting the troubleshooting procedures
(para 5-3) and the troubleshooting chart
(para 5-4).

5–2. Organization of Troubleshooting
Procedures

a. General. The first step in servicing a de-
fective multimeter is to localize the fault.
Localization means tracing the fault to a defec-
tive stage or circuit responsible for the ab-
normal condition. The second step is isolation.
Isolation means locating a defective part or
parts. Some defective parts, such as burned
resistors and arcing or shorted rectifiers, can
be located by sight, smell, or hearing. Most
defective parts, however, must be isolated by
checking voltage and resistance.

b. Localization and Isolation.
(1) Localization. To localize trouble to

a stage or circuit in the suspected
unit, perform localization procedures
given in paragraph 5-3.

(2) Isolation. Procedures for isolating
troubles are given in paragraph 5-3,
which also lists the tools and test
equipment necessary for isolating
procedures.

5-3. Localizing and Isolating Troubles
a. Tools and Test Equipment Required.

Tools and test equipment required for trouble-
shooting at the general support maintenance

category are Tool Kit, Electronic Equipment
TK–100,/G and Multimeter TS–352B/ U.

b. Troubleshooting Precaution.

(1) The TS–352B/U ohmmeter circuit
used for testing the multimeter re-
quires considerable current for its
operation; the lower the range, the
greater the amount of operating cur-
rent, Therefore, do not attempt to
check the continuity of meter M10l
suspected of being open. Meter M101
has a 50-microampere movement and
will be damaged by the excessive
current flow.

(2) Before concluding the values of re-
sistance in a circuit under test, always
consult the schematic diagram (fig.
8-3 ) or the simplified diagram show-
ing the circuit concerned (fig. 4–1
through 4-6). Switches S101 and
S102 place resistors in series and in
shunt with meter M101 and, before
final ohmmeter readings can be con-
sidered conclusive, these series and
shunt circuit values must be consid-
ered. It is good practice to unsolder
a resistor from the circuit before
measuring its value. This action does
not apply to an open series multiplier
resistor, such as resistors R101
through R105 and resistors R106
through Rlll. These resistors are
series resistors with no shunting cir-
cuits; also, their continuity can be
determined by using the appropriate
multimeter jacks as points of con-
nection by the testing multimeter.

(3) Voltages across circuits being checked
for continuity can damage the ohm-
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(4)

(5)

(6)

meter circuits of the testing multim-
eter. Therefore, before applying test
leads to the testing points on the
multimeter chassis, be sure the bat-
tery of the multimeter being checked
is disconnected.
The dc resistance of the multimeter
set high voltage multiplier resistor is
too high to be indicated accurately on
the TS-352B/U ohmmeter. There-
fore, do not accept the slight
ohmmeter needle flicker as being in-
dicative of normal dc resistance of
this high voltage multiplier resistor.
Instead, connect the high voltage
multiplier to a multi meter known to
be good, and measure dc volts (para
2-7) .
Consult the diagram of the ac resistor
board (fig. 8–3 ) used with the TS-
352B/U. Multimeters of different
manufacture have minor ac resister
board A101 wiring and circuit dif-
ferences (although functionally alike)
that are not represented on figure 8-3.
Therefore, if ac resistor board A101
in one of these multimeters is sus-
pected of being faulty (false ac volt-
age indication on the multimeter), try
another identical ac resistor board and
note the differences in ac voltage in-
dication (para 2-7).
The dry batteries used in the multim-
eter have an end voltage below
which the batteries are useless. In-
ability to bring the ohmmeter pointer
to zero on the right end of the
ohmmeter scale is an indication of

5-4 Troubleshooting Chart
Item No.

1

2

5-2

(7)

(8)

Trouble sympton— — . — — — .

Multimeter fails to operate on
any function.

Multimeter indicates low on all
functions.

exhausted batteries; therefore, a nor-
mal indication of battery voltage
the scale of a 1,000 -ohm-per-
voltmeter may be false. Either
measure the battery voltage with a
suitable load, or replace the suspected
battery.
Resistor R112 is the shunt resistor for
the 0- to 10-ampere range of the dc
current function of the multimeter.
This shunt resistor is a short length
of bare wire resembling a piece of
bus wire commonly used as grounding
leads (fig. 5-1 ). Do not shorten, cut,
unsolder and resolder this resistor.
Its dc resistance is too low to be
measured accurately with a TS-
352B/U. On the lowest resistance
scale of the multimeter, resistor R112
(as well as resistor R129, shunt re-
sistor for the 2.5 AMP circuit) will be
indicated as practically full-scale, or
zero ohms.
The tolerance of most of the resistors
used in the multimeter set is plus or
minus one-half percent. The ac-
curacy of the TS-352B/U ohmmeter
circuit is approximately plus or minu
3 percent in terms of the ohmmeter
scale length (not in ohms of dc re-
sistance). Therefore, if symptoms
indicate the value of a particular re-
sistor, shunt or series to be off
tolerance, the TS-352BU ohmmeter
cannot be used to determine how much
off it is. Replace the resistor with a
known good one and note whether
the symptoms disappear.

Probable trouble  Checks and corrective measures— . . . . . . t
a. Defective test leads -------- a.

b. Defective meter M101 . . . . . . b.

c. Defective FUNCTION switch c.
S102.

d. Defective jacks . . . . . . . . . d.

Repair or replace test leads.

Replace meter M101.

Replace FUNCTION switch
S102.

Repair or replace jacks.
—

Defective meter M101 . . . . . . . . Replace meter M101.

,



Figure 5-1. Multimeter TS452B/U, rear view.

Item No. Trouble sympton Probable trouble  Checks and corrective measures

3 Multimeter cannot be zero ad-    a. Weak batteries ___________ a. Replace batteries (para 5-3 b
justed on any resistance ( 6 ) ) .
range .

b. Range switch S101 open __ b. Repair or replace range
switch S101.

4

I

Multimeterdoesnotindicateon    a. Battery BA-30 dead              ___ a. Replace Battery BA-30
RX1 through RX1000 ranges. I (para 5-3 b (6)).

b.  Resistor R123, or one of b. Replace resistor R123, or one
resistors R125 through R128 of resistors R125 through
open . R128 (para 5-3 b (2) and

I i  ( 8 ) ) .

5 Multimeter does not indicate on One of resistors R106 through Replace one of the resistors
one or more ranges of the R111 open. R106 through R111.
20,000-ohm-per-volt function.
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7 Multiplier does not indicate on
one or more of the l,000-ohm-
per-volt function.

8

9

10

Multimeter indicates low on all
ac ranges.

—
Multimeter does not indicate on

any direct current range (cur-
rent or voltage).

Erratic multimeter operation _

Probable trouble

a. Open Cable Assembly, Special
Purpose, Electrical CX-
9 3 9 / U .

b. Open Cable Assembly, Special
Purpose, Electrical CX-
9 2 7 / U .

c. Open multiplier resistor in
multiplier.

One of multiplier resistors R101
through R105 open.

Defective rectifiers ___ --------

Resistor R139A or R139B open.

Contact on switches S101 and
S102 oxidized.

Section II. ALIGNMENT

5-5. General
The only alignment procedure to be per-

formed on the multimeter is covered in para-
graph 5-6. The equipment required for
alignment is Meter Test Set TS-682/GSM-l.

5-6. Alignment Procedure
Align Multimeter TS-352B/U, as follows:
a. Remove the multimeter chassis from the

case.
b. Remove the nuts that secure ac resistor

board A101 to the chassis. Do not disconnect
any wires.

Checks and corrective measures

a. Replace Cable Assembly, Sp
cial Purpose, Electrical CX
939/U (para 3-5).

b. Replace Cable Assembly, Spe-
cial Purpose, Electrical CX-
9 2 7 / U .

c. Replace multiplier (para
5-3 b (4)).

Replace one of multiplier resis-
tors R101 through R105.

Replace rectifiers CR101 and
CR102.

— .
Replace resistor R139A or

R139B (para 5-3 b (2) and
( 8 ) ) .

Clean switch contacts with
cleaning compound.

c. Set the multimeter for operation on the
10-volt ac range (para 2–7 d).

d. Set the output voltage of Meter Test Set
TS-682/GSM-l at 10 volts ac.

e. Connect the multimeter test leads to the
TS-682/GSM-l.

f. Adjust the calibration resistor (slide wire
resistor mounted on A101) until the meter
pointer indicates 10 volts ac.

g. Reassemble the multimeter.
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Figure 5-2. Multimeter TS-352B/U exploded view.
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TM 11-6625-366-15

CHAPTER 6

GENERAL SUPPORT TESTING PROCEDURES

6-1. General
a. Testing procedures are prepared for use

by Electronics Field Maintenance Shops and
Electronics Service Organizations responsible
for general support maintenance of repaired
equipment. These procedures set forth specific
requirements that repaired equipment must
meet before it is returned to the using organi-
zation. These procedures may also be used as
a guide for testing equipment that has been
repaired at direct support maintenance if the
proper tools and test equipments are available.

b. Comply with the instructions preceding
each chart before proceeding to the chart.
Perform each step in sequence. For each step,

a.  Test Equipment.

perform all the actions required in the Control
settings column; then perform each specific
test procedure and verify it against its per-
formance standard.

6-2. Lost Equipment and Materials
Required

All teat equipment and materials required to
perform the testing procedures given in this
section are listed in the charts below, and are
authorized under TA 11-17, Signal Field Main-
tenance Shops, and TA 11-100(11-17), Allow-
ances of Army Corps Expendable Supplies for
Signal Field Maintenance Shop, Continental
United States.

Nomenclature Federal stock No. I Technical   manual

Meter  Test  Set  TS-682/GSM-l   ______
or

Meter Test Set TS-632A/GSM-l          
Decade Resistor ZM-16(*)/U* _____________

6625-669-0747 . . . . . . . . . . . . . . . . . . . . . . . .

(Same stock number as unlettered model)
6625-669-0266 ________________________

TM 11-6625-277-14

TM 11-5102

*Indicates models ZM-16/U and ZM-16A/U.

b. Test Materials.

Nomenclature Federal stock No. I Technical manual

Power Supply PP-l104A/G

or
B a t t e r y  B A - 4 6  ( w e t )  - - - - - - - - - - - - - - - - - - - - -
B a t t e r y  B A - 3 0  ( 1  e a )   - - - - - - - - - - - - - - - -
Battery BA-31 (3 ea) ____________________

6 1 3 0 - 6 3 5 - 4 9 0 0  - - - - - - - - - - - - - - - - - - - - - - - -

6140-128-8706 ________________________
6135-120-1020 ________________________
6135-120-1019                                                                     

TM 11-5126

6-3. Test Facilities b. To perform the ohmmeter function test
a. When performing the dc ammeter func- (para 6-7), see that the dry batteries listed in

tion test (para 6-10), a 12-volt dc power source the chart (para 6-2 b) are installed in the
multimeter under test.

capable of supplying a minimum of 20 am-
peres of dc is required to power the meter test 6-4. Modification Work Orders (MWO’S)
Set. The performance standards listed in the test

(paras 6-5 through 6-10) are based on the
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assumption that all MWO’S applicable to the
equipment have been performed. A listing of
current MWO’S will be found in DA Pamphlet
310-7.

6-5. Tests
Since each test is dependent on the preceding
one for certain operating procedures and test
equipment calibrations, the tests should be
conducted in sequence, starting with the physi-

cal tests and inspections (para 6-6). The instruc-
tions in the heading of each test are to be
complied with before beginning the test proce-
dures. The body of the test is divided into steps,
each of which must be completed before pro-
ceeding to the next step. Each step is to be
performed by completing the procedure in each
column, in turn, starting with the Control
settings, Test equipment column, and proceeding
towards the right-hand side of the chart.
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6-6. Physical Tests and Inspection
a. Test Equipment and Materials. N o n e .
b. Test Connections and Conditions. Remove  the  mult imeter  set  cover .
c .  Procedure .

Step
No.— — . —

1

2

3

Control saettings
Test equipment

N / A

N / A

N / A

Equipment under test

N / A

N / A

N / A

Test procedure

a. Inspect all jacks for looseness  or
damage. Insert a test lead prod into
each jack to test the condition of the
contact spring.

b. Inspect the case and the front panel
for damage or missing parts and
inspect the condition of the finish.

a. Operate the OHMS ZERO ADJ con-
trol from completely clockwise to
completely counterclockwise.

b. Operate the FUNCTION switch and
range switch to each position indi-
cated on the front panel.

a. Remove the battery compartment
cover and inspect the interior for
damage, missing parts, or corroded
battery contacts.

b. Replace the battery compartment
cover before proceeding with the tests.

Performance standard

a. No looseness or damage should be
evident.

b. No damage or missing parts should
be evident. No surface intended to
be painted should show bare metal.
All lettering should be legible.

a. Control rotates freely without
binding. Knob is tight on the shaft.

b. Switch action is positive with no
looseness or binding. Knobs are
properly indexed and tight on the
shaft.

a. No damaged or  miss ing  parts
should be evident. There should be
no signs of corrosion on the bat-
tery contacts or elsewhere in the
compartment.

b. N/A.



Figure 6-1. Ohmmeter function test.
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6-7. Ohmmeter Function Test
a.  Tes t  Equipment  and Mater ia ls .

Decade  Res istor  ZM-16(  ✩ ) / U
b.  Tes t  Connec t ion  and Condi t ions .  Make no connections until instructed to do so in the test procedure.

c. P r o c e d u r e .
— _

Control settings
Step
No. Test equipment

1 ZM-16( ✩ )/U:
Xl switch: 5.
X10 switch: 2.
All other switches: 0.

2 ZM-16( ✩ )/U:
X10 switch: 6.
X100 switch: 2.
All other switches: 0.

3 ZM-16( ✩ )/U:
X100  switch: 6.
X1000  switch: 2.
All other switches: 0.

4 ZM-16( ✩ )/U:
X1000 switch: 6.
X10000  switch: 2.
All other switches: 0.

s ZM-16( ✩ )/U:
X10000 switch: 6.
X100000 switch : 2.
All other switches: 0.

Equipment under test

FUNCTION switch:
OHMS.

Range switch: RX1.

Range switch: RX10.

Test procedure

a. Install batteries  and test leads into
multimeter.

b. Short the test leads together, and
zero the meter.

c. Connect the equipment as shown in
figure 6-1, and note the indication on
the meter.

Same as step 1.

Range switch: RX100. Same as step 1.

Range switch: X1000. Same as step 1.

Performance standard

a. None.

b. None.

c. Meter indicates 5  ±3/4 of one dc
scale division on the 0-10 volt scale.

Same as step 1 c.

Same as step 1 c.

Same as step 1 c.

Range switch: RX10000. Same as step 1. Same as step 1 c.
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Change 2

6-9. Ac Voltage Function Test
a. Test Equipment and Materials.

Meter Test Set TS-682A/GSM-l

Meter Test Set TS-682/GSM-1.
b. Test Connections and Conditions.

test procedure.
c. Procedure.

C 1, TM 11-6625-366-15

Make no connections until instructed to do so in the

Step
No. Test procedure

1

Control settings
Test equipment

TS-682A/GSM-1:

Note. For TS-682/GSM-1, use
corresponding control settings
shown in parentheses.

AC LINE switch: ON.

Output controls: maximum
counterclockwise.

Right-hand selector
switch: AC AND DC
VOLTS. (May be in any
position.)

Center selector switch: AC
VOLTS. (ACV-DCV) .

Left-hand selector switch:
ALL OTHER AC AND
DC SCALES (ACV) .

Equipment under test

FUNCTION switch : AC
VOLTS.

a.

b.

c.

Connect the equipment as shown in
figure 6-3, step 1.

Adjust the voltage output controls
on the meter teat set until the mul-
timeter indicates full-scale deflection
on the ac scale.

Note the indication on the left-hand
meter of the meter teat set.

Warning: HIGH VOLTAGE! Turn the
voltage output controls on the meter test
set fully counterclockwise before making
any changes to the connections.

Note. If the  dc voltage function test (para 6-8,
steps 7, 8, and 9) was performed, it is not
necessary to perform step 2 of this test.           

2 Repeat test procedures b and c of step 1
for the following equipment connec-
t i o n :

a. Step 2A (10 volts).

b. Step 2B (50 volts) .

c. Step 2C ( 250 volts).

d. Step) 2D (500 volts) .

e. Step 2E (1,000  volts).

Performance standard

a. N/A.

b. None.

c. Indication on the meter test set
should be 2.5 ± 0.1 volt .

Indication on the meter test set should
be:

a. 10 ±0.4 volt.

b. 50 ±2 volts. l
c. 2 5 0  ± 1 0  v o l t s .

d. 500 ± 20  volts.

e. 1,000  ±50 volts.
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Figure  6–4.    Dc  ammeter  function  test  connections.
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6-11. Test Data Summary
A summary of the test data is shown below.

C h a n g e  4 6 - 1 1
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CHAPTER 7

DEPOT OVERHAUL STANDARDS

7-1. Applicability of Depot Overhaul
Standards

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

7-2. 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 l part of the
requirements for testing this equipment.

b. Modification Work Orders. Perform all
modification work orders applicable to this

equipment before making the tests specified.
DA Pam 310-7 lists all available
MWO’s.
7-3. Test Facilities Required

The following items are required for depot
testing:

Nomenclature Technical manual Common name

Meter Test Set TS- T M  1 1 - 6 4 2 5 - Test set
682A/GSM-l 2 7 7 - 1 4

Decade Resistor TM 11-5102 Decade resistor
ZM-16( ✩ )/U

7-4. Testing of Multimeter TS-352B/U
To perform the Depot Overhaul Standards

on Multimeter TS-352B/U, perform the tests
described in paragraph 6-7 through 6-10.

CHANGE 4 7-1





CHAPTER 8

SHIPMENT AND LIMITED STORAGE AND DEMOLITION TO PREVENT ENEMY USE

8-1. Repacking for Shipment and Limited
Storage

a. The original packing materials may be
used to repack the multimeter. Repack the
equipment as shown in figure 2-1.

Note. Be sure that the batteries are  not left in the
battery compartment.

b. Pack the multimeter securely to prevent
damage during transit or limited storage. Use
sufficient wadding. Protect the equipment
from rain and anew.

8-2. Authority  for  Demolition
The demolition procedure given in para-

graph 8-3 will be used to prevent the enemy
from using or salvaging this equipment
Demolition of the equipment will be ac-
complished only upon the order of the
commander.

8-3.  Methods  of Destruction
The tactical situation and time available will

determine the method to be used when destruc-
tion of equipment is ordered. In most cases,
it is preferable to demolish completely some
portions of the equipment rather than partially
destroy all the equipment components.

a. Smash. Smash the cabinet, meters, and
controls. Smash the internal component.

b. Cut. Cut the wiring of the power supply.

Warning:  Be extremely careful with explo-
sives and incendiary devices. Use these items
only when the need is  urgent.

c. Burn. Bum the technical manuals first.
Bum M much of the equipment as is flammable.

d. Dispose. Bury or scatter destroyed parts.

8-1



COLOR CODE MARKING FOR MILITARY STANDARD RESISTORS

8-2

Figure 8-1. MIL-STD  resistor color code markings.



Figure  8–2.  MIL-STD  capacitor  color  code  markings.
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Figure  8–3.    Multimeter  TS–352B/U,  schematic  diagram.
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APPENDIX C

MAINTENANCE ALLOCATION

C-1. General

This appendix

Section I. INTRODUCTION

provides a summary of the
maintenance operations covered in the equip-
ment literature for multimeter TS-352B/U.
It authorizes categories of maintenance for
specific maintenance functions on repairable
items and components and the tools and equip-
ment required to perform each function. This
appendix may be used as an aid in planning
maintenance operations.

C-2. Explanation of Format for Mainte-
nance Allocation Chart

a. Group Number. Not used.

b. Component Assembly Nomenclature. This
column lists the item names of component
units, assemblies, subassemblies, and modules
on which maintenance is authorized.

c. Maintenance Function. This column in-
dicates the maintenance category at which
performance of the specific maintenance func-
tion is authorized. Authorization to perform
a function at any category also includes
authorization to perform that function at
higher categories. The codes used represent
the various maintenance categories as follows:

Code Maintenance  Category
C Operator/Crew
O Organizational Maintenance
F Direct Support Maintenance
H General Support Maintenance
D Depot Maintenance

d. Tools and Equipment. The numbers ap-
pearing in this column refer to specific tools
and equipment which are identified by these
numbers in section III.

e. Remarks. Self explanatory.

C-3. Explanation of Format for Tool and
Test Equipment Requirements

The columns in the tool and test equipment
requirements chart are as follows:

a. Tools and Equipment. The numbers in
this column coincide with the numbers used
in the tools and equipment column of the MAC.
The numbers indicate the applicable tool for
the maintenance function.

b. Maintenance Category. The codes in
this column indicate the maintenance category
normally allocated the facility.

c. Nomenclature. This column lists tools,
test and maintenance equipment required to
perform the maintenance functions.

d. Federal Stock Number, This column lists
the Federal stock number.

e. Tool Number. Not used.

C-1
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USAAMS (2)
USAARMS (2)
USAIS (2)
USAES (2)
MFSS (2)
USACMLCS (2)
USAOC&S (2)
USATC Armor (2)
USATC Engr (2)
USATC Inf (2)
USASTC (2)
WRAMC (1)
ArmY Pic Con (2)
USAJFKCENSPWAR ( 10)
Sig FLDMS (2)
AMS (1)
USAERDAA  (2)
USAERDAW  (19)
USACRREL (2)
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