
TECHNICAL MANUAL

OPERATOR’S, ORGANIZATIONAL, DIRECT SUPPORT,

AND GENERAL SUPPORT MAINTENANCE

REPAIR PARTS AND SPECIAL TOOLS LIST

(INCLUDING DEPOT MAINTENANCE REPAIR PARTS

AND SPECIAL TOOLS LIST)

AN/USM-223

HEADQUARTERS, DEPARTMENT OF THE ARMY

13 SEPTEMBER 1974

TM 11-6625-654-14

FOR

MULTIMETER



TM 11-6625-654-14

TECHNICAL MANUAL

No. 11-6625-654-14

CHAPTER
Section

CHAPTER
Section

CHAPTER

CHAPTER
Section

1.
I. 

II.

2.
I. 

II.

III.

3. 

4. 
I. 

II.

H E A D Q U A R T E R S
DEPARTMENT OF THE ARMY

WASHINGTON, D. C., 13 September 1974

Operator's, Organizational, Direct Support,

and General Support Maintenance Repair Parts

and Special Tools Lists

(Including Depot Maintenance Repair Parts

and Special Tools Lists)

for

M U L T I M E T E R  A N / U S M - 2 2 3

Paragraph Page Illust
INTRODUCTION
General
Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-1
Indexes of publications  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-2
Forms and records  . . . . . . . . . . .  ....................1-3
Description and data
Purpose and use .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-4
Technical characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-5
Items comprising an operable equipment  . . . . . . . . . . . . . . . . . . . . . 1-6
Additional equipment required  ..... . . . . . . . . . . . . . . . . . . . . . . . 1-7

OPERATING INSTRUCTIONS
Service upon receipt and installation
Unpacking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-1
Checking unpackaged equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2
Battery installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-3
Controls and indicators
Damage from improper settings  . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-4
Operator’s controls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-5
Operation
Initial adjustments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-6
Operating procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-7

OPERATOR AND ORGANIZATIONAL MAINTENANCE INSTRUCTIONS
Tools and equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1
Repainting and refinishing instructions . . . . . . . . . . . . . . . . 3-2
Lubrication instructions .. . . . . . . . . . . . . . . . . . . . . . . . . . . 3-3
Preventive maintenance checks and services . . . . . . . . . . . . . . 3-4
Preventive maintenance checks and services periods . . . . . . . 3-5
Troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-6

FUNCTIONING OF MULTIMETER
General
Functional description  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1
Special features .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2
Circuit analysis
General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-3
Dc voltmeter circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-4
Ac voltmeter circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-5
Direct current circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6
Ohmmeter circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-7

1-1
1-1
1-1

1-1
1-1
1-2
1-2

2-1
2-3
2-3

2-4
2-4

2-5
2-5

3-1
3-1
3-1
3-1
3-1
3-3

4-1
4-1

4-1
4-2
4-3
4-4
4-4

fig

i



TM 11-6625-654-14
Paragraph Page

CHAPTER 5.
Section I.

II.

APPENDIX A.

B.
Section I.

II.

APPENDIX C.

Section I.
II.

III.
IV.

V.

VI.

GENERAL SUPPORT MAINTENANCE INSTRUCTIONS
General
Maintenance procedures  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Tools and equipment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .
Troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
General support testing procedures
General...  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . .
Modification work orders.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Physical tests and inspection . . . . . . . . . . . . . . . . . . . . . . . . . .
Ohmmeter  function  test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Dc  ammeter  function  test . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Ac voltmeter test . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Dc voltmeter test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

REFERENCES  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

MAINTENANCE ALLOCATION

Maintenance Allocation chart  . . . . . . . . . . . . . . . . . . . . . . . . .

ORGANIZATIONAL, DIRECT SUPPORT, AND GENERAL SUPPORT MAIN-
TENANCE  REPAIR PARTS AND SPECIAL TOOLS  List (INCLUDING  DEPOT
MAINTENANCE REPAIR PARTS AND SPECIAL TOOLS). . . . . . . . . . . 

Introduction. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . ...
Organizational Repair Parts List . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Organizational Special Tools List (Not applicable)
Repair Parts List–Direct Support, General Support, and

Depot Maintenance  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .....
Multimeter AN/USM-223. . . . . . . . . . . . . . . . . . . . . . . . . ............
Final panel assembly (less case and cover assemblies)  . . . . . . . . . . . . . . . . . . . . .
Printed circuit board assembly, A1  . . . . . . . . . . . . . . . . . . . . . . . . . 
Printed circuit board assembly, A2 . . . . . . . . . . . . . . . . . . . . . . . . . . 
Case assembly  . . . . . . . . . . . . . . . . . . . . . . . .........
Cover assembly . . . . . . . . . . . . . . . . . . .
Test  Adapter  Assembly  MX-1572/U . . . . . . . . . . . . . . . . . . . . . . .
Test Lead Set CX-1331/U. . . . . . . . . . . . . . . . . . . . . . . .
Test Lead Assembly CX-927/U. . . . . . . . . . . . . . . . . . .
Main wiring harness . . . . . . . . . . . . . . . . . . . . . . .
Fuseholder assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Direct Support, General Support, and Depot Maintenance Special

Tools List (Not applicable).
Index-Federal Stock Number and Reference  Number to Figure and

Item Number. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

5-1
5-2
5-3

5-4
5-5
5-6
5-7
5-8
5-9

5-10

C-1
C-1
C-5

C-6
C-6
C-6
C-7
C-7
C-15
C-16
C-6
C-6
C-6
C-9
C-8

C-32

5-1
5-1
5-1

5-4
5-4
5-4
5-5
5-6
5-9

5-10

B-1
B-3

C-1
C-2
C-3
C-3
C-6
C-7
C-1
C-9
C-l0
C-11
C-12

A-1

i i

Illust
f i g



Packaging diagram

TM 11-6625-654-14

L I S T  O F  I L L U S T R A T I O N S

Number Title

1-1
2-1
2-2
2-3
4-1
4-2
4-3
4-4
4-5
4-6
5-l
5-2
5-3
5-4
5-5
5-6
C-1
C-2
C-3
C-4
C-5
C-6
C-7
C-8
C-9
C-l0
C-11
C-12

Multimeter AN/USM-223  . . . . . . . . . . . . . . . . . . . . . . . .

View of battery compartment . . . . . . . . . . . . . . . . . . . . . . . . .
Panel controls and jacks .. . . . . . . . . . . . . . . . . . . . . . . . .
Block diagram of multimeter . . . . . . . . . . . . . . . . . . . . . . . .

Simplified 1K Ω /Vdc circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Simplified ac voltmeter circuit  . . . . . . . . . . . . . . . . . . . . .
Simplified direct current circuit . . . . . . . . . . . . . . . . . . . . .
Simplified ohmmeter circuit  . . . . . . . . . . . . . . . . . . . . . . . .
Printed circuit board #1  . . . . . . . . . . . . . . . . . . . . . . . . . . .
Printed circuit board #2 . . . . . . . . . . . . . . . . . . . . . . . . . . .
Ohmmeter function performance test connection  . . . . . . . . . . . .
Dc ammeter performance test connection  . . . . . . . . . . . . . . . . .
Multimeter AN/USM-223, exploded view . . . . . . . . . . . . . . . . . . . .
Multimeter AN/USM-223, schematic diagram . . . . . . . . . . . . . . . . .
Multimeter AN/USM-223 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Final panel assembly (less case and cover assemblies) . . . . . . . . .
Final panel assembly .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Printed circuit board assembly, A1  . . . . . . . . . . . . . . . . . .
Printed circuit board assembly, A2 .. . . . . . . . . . . . . . . . .
Case assembly   . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Cover assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Test adapter assembly MX-1572/U  . . . . . . . . . . . . . . . . .
Test lead set CX-133/U  . . . . . . . . . . . . . . . . . . . . . . . . . . .
Test lead assembly CX-927/U . . . . . . . . . . . . . . . . . . . . . . . . .
Main wiring harness  . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fuseholder assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

Page

1-0
2-2
2-3
2-5
4-1
4-2
4-3
4-4
4-4
4-5
5-2
5-3
5-6
5-8

5-12
5-12
C-20
C-21
C-22
C-23
C-24
C-25
C-25
C-26
C-26
C-27
C-27
C-28

Simplified 20K  Ω  /Vdc circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . 

iii



TM 11-6625-654-14

Figure 1-1. Multimeter AN/USM-223.
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CHAPTER 1

INTRODUCTION

Section I.

1-1.  Scope
a. This manual describes Multimeter

AN/USM-223 and covers its operation; operator,
organizational, direct and general support
maintenance instructions; and functioning.

b. A list of applicable publications and
references appears in appendix  A.

c. The maintenance allocation chart appears in
appendix B and the special tools list appears in
appendix C.

d.  Appendixes B and C are current as of 27
April 1974.

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 publications
pertaining to the equipment.

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

1-3.   Forms and Records
a.  Reports of Maintenance and Unsatisfactory

Equipment. Maintenance forms, records, and
reports which are to be used by maintenance

GENERAL

personnel at all maintenance levels are listed in
and prescribed by TM 38-750.

b. Report of Packaging and Handling
Deficiencies. Fill out and forward DD Form 6
(Report of Packaging and Handling Deficiencies)
as prescribed in AR 700-58/NAVSUP PUB
378/AFR 71-4/MCO P4030.29, and DSAR
 4145.8.

c.   Discrepancy in Shipment Report (DISREP)
(SF 361).  Fill out and forward Discrepancy in
Shipment Report (DISREP) (SF 361) as
prescribed in AR 55-38/NAVSUPINST
4610.33/AFM 75-18/MCO P4610.19A, and
DSAR 4500.15.

d. Reporting of Errors. The reporting of
errors, omissions, and recommendations 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 Electronics
Command, ATTN: AMSEL-MA-C, Fort Mon-
mouth, NJ 07703.

e.   Administrative Storage.  For procedures,
forms and records, and inspections required
during administrative storage of this equipment,
refer to TM 740-90-1.

Section II. DESCRIPTION AND DATA

1-4. Purpose and Use
a. Purpose. Multimeter AN/USM-223 is a

portable, general purpose test instrument
designed to measure ac and dc voltages, direct
current, and resistance.

b.  Use. Multimeter AN/USM-223 is used to
measure ac and dc voltages to 5000V, direct
currents  to 10A,  and resistances  to 10 megohms.
It has a low output voltage on the ohms ranges to
allow safe measurement of components in solid
state  circuitry.

1-5. Technical Characteristics
a.   Description.  Multimeter AN/USM-223 is a

battery-powered, general purpose multimeter,
designed to safely test the passive components of
solid state circuitry. Conventional circuitry is
used, consisting of multipliers, shunts, and
rectifiers. Range and function switches provide 15
dc voltage ranges, 7 ac voltage ranges, 8 direct
current ranges, and 5 resistance ranges without
the need for special external accessories or
shunts.

1-1
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