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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

ORGANIZATIONAL MAINTENANCE MANUAL,

VOLTMETER, ELECTRONIC AN/ USM-98A

Headquarters, Department of the Army, Washington, D. C., 20315
24 November 1964

WARNING

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT
Be careful when working on the 115-volt ac line connections. Serious in-
jury or death may result from contact with these terminals.

DON’T TAKE CHANCES!

This copy is a reprint which includes current

pages from Changes 1 through 4.
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EXTREMELY DANGEROUS VOLTAGES EXIST IN THE + 500-VOLT

REFERENCE VOLTAGE POWER SUPPLY!

Before working on this power supply, always short circuit the high-voltage
filter capacitors after power has been removed.

RADIATION HAZARD

Co 60

Tube type OA2/WA used in this equipment contains radioactive ma-
terial. This tube is potentially hazardous when broken; see qualified medi-
cal personnel and the Safety Director if you are exposed to or cut by a
broken tube. Use extreme care in replacing these tubes (para 4-3) and
follow safety procedures in their handling, storage, and disposal (para
4-3).

Never place radioactive tubes in your pocket. Use extreme care not
to break radioactive tubes while handling them.

Never remove radioactive tubes from cartons until ready to use them.

Refer to paragraph 4-3 on handling, storage, and disposal of radio-
active material.
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Changes in force: C 1, C 2, C 3, and C 4

C HANGE

No. 4

TM 11-6625-599-12
C 4

HEADQUARTERS
DEPARTMENT OF THE ARMY
WASHINGTON , DC, 28 July 1976

Operator’s and Organizational Maintenance Manual
Including Repair Parts and Special Tools Lists

VOLTMETERS, ELECTRONIC AN/USM-98A AND AN/USM-98B
TM 11-6625-599-12, 24 November 1964, is changed as follows:

The title of the manual is changed as shown
above.

So much of paragraphs 1-5, 2-5, and 2-7 as reads
“60 cycles” is changed to read” 60 Hz.”

Page 5. Paragraphs 1-3 and 1-3.1 are superseded as
follows:

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

Equipment. Maintenance forms, records, and re-
ports which are to be used by maintenance person-
nel at all maintenance levels are listed in and
prescribed by TM 38-750.

b. Report of Packaging and Handling Deficien-
ties. Fill out and forward DD Form 6 (Packaging Im-
provement Report) as prescribed in AR
700-58/NAVSUPINST 4030.29/AFR 71-13/MCO
P4030.29A, and DSAR 4145.8.

c. Discrepancy in Shipment Report (DISREP)
(SF361). Fill out and forward Discrepancy in Ship-
ment Report (DISREP) (SF361) as prescribed in AR
55-38/NAVSUPINST 4610.33A/AFR 75-18/MCO

P4610.19B, and DSAR 4500.15.

1-3.1. Reporting of Errors
The reporting of errors, omissions, and recommenda-
tions for improving this manual by the individual
user is encouraged. Reports should be submitted on
DA Form 2028 (Recommended Changes to Publica-
tions and Blank Forms) and forwarded direct to
Commander, US Army Electronics Command,
ATTN: DRSEL-MA-Q, Fort Monmouth, NJ 07703.

Page 7. Paragraph 1-8 Add the following at the
end of the paragraph: The AN/USM-98B has been
manufactured under several orders with minor
differences in repair parts; appendix IV covers the
earlier units; appendix V covers later units
manufactured under contract DAAB07-74-C-0622.

Page 22. The title of figure 6 is changed to read
“Voltmeter,  Electronic AN/USM-98A and
AN/USM-98B, rear view of front panel, parts loca-
t ion.”

Page 26. Appendix II is superseded as follows:

APPENDIX I I
MAINTENANCE ALLOCATION

Section I. INTRODUCTION
A2-1. General
This appendix provides a summary of the mainte-
nance operations for AN/USM-98A and
AN/USM-98B. It authorized categories of mainte-
nance for specific maintenance functions on repair-
able items and components and the tools and equip-
ment required to perform each function. This appen-
dix may be used as an aid in planning maintenance
operations.

A2-2. Maintenance Function
Maintenance functions will be limited to and
defined as follows:

a. Inspect. To determine the serviceability of an
item by comparing its physical, mechanical, and/or
electrical characteristics with established standards
through examination.

b. Test. To verify serviceability and to detect inci-
pient failure by measuring the mechanical or
electrical characteristics of an item and comparing
those characteristics with prescribed standards.

c. Service. Operations required periodically to
keep an item in proper operating condition; i.e., to
clean, preserve, drain, paint, or to replenish
fuel/lubricants/hydraulic fluids or compressed air
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supplies.
d. Adjust. Maintain within prescribed limits by

bringing into proper or exact position, or by setting
the operating characteristics to the specified
parameters.

e. Align. To adjust specified variable elements of
an item to about optimum or desired performance.

f. Calibrate. To determine and cause corrections
to be made or to be adjusted on instruments or test
measuring and diagnostic equipment used in preci-
sion measurement. Consists of the comparison of
two instruments, one of which is a certified standard
of known accuracy, to detect and adjust any discre-
pancy in the accuracy of the instrument being com-
pared.

g. Install. The act of emplacing, seating, or fixing
into position an item, part, module (component or as-
sembly) in a manner to allow the proper functioning
of the equipment/system.

h. Replace. The act of substituting a serviceable
like-type part, subassembly, model (component or
assembly) for an unserviceable counterpart.

i. Repair. The application of maintenance services
(inspect, test, service, adjust, align, calibrate,
replace) or other maintenance actions (welding,
grinding, riveting, straightening, facing, remachin-
ing, or resurfacing) to restore serviceability to an
item by correcting specific damage, fault, malfunc-
t ion,  or  fai lure in a  part ,  subassembly,
module/component/assembly, end item or system.
This function does not include the trial and error
replacement of running spare type items such as
fuses, lamps, or electron tubes.

j. Overhaul. That periodic maintenance effort
(service/action) necessary to restore an item to a
completely serviceable/operational condition as
prescribed by maintenance standards (e.g., DMWR)
in appropriate technical publications. Overhaul is
normally the highest degree of maintenance per-
formed by the Army. Overhaul does not normally
return an item to like-new condition.

k. Rebuild. Consists of those services/actions
necessary for the restoration of unserviceable equip-
ment to a like-new condition in accordance with
original manufacturing standards. Rebuild is the
highest degree of material maintenance applied to
Army equipment. The rebuild operation includes the
act of returning to zero those age measurements
(hours, miles, etc.) considered in classifying Army
equipment/components.

A2-3. Column Entries
a. Column 1, Group Number. Column 1 lists

group numbers, the purpose of which is to identify
components, assemblies, subassemblies, and
modules with the next higher assembly.

b. Column 2, Component/Assembly. Column 2
contains the noun names of components, assemblies,
subassemblies, and modules for which maintenance
is authorized.

c. Column 3, Maintenance functions. Column 3
lists the functions to be performed on the item listed
in column 2. When items are listed without mainte-
nance functions, it is solely for purpose of having the
group numbers in the MAC and RPSTL coincide.

d. Column 4, Maintenance Category. Column 4
specifies, by the listing of a ‘‘worktime” figure in
the appropriate subcolumn(s), the lowest level of
maintenance authorized to perform the function
listed in column 3. This figure represents the active
time required to perform that maintenance function
at the indicated category of maintenance. If the
number or complexity of the tasks within the listed
maintenance function vary at different mainte-
nance categories, appropriate ‘‘worktime” figures
will be shown for each category. The number of
man-hours specified by the ‘‘worktime” figure
represents the average time required to restore an
item (assembly, subassembly, component, module,
end item or system) to a serviceable condition under
typical field operating conditions. This time in-
cludes preparation time, troubleshooting time and
quality assurance/quality control time in addition to
the time required to perform the specific tasks iden-
tified for the maintenance functions authorized in
the maintenance allocation chart. Subcolumns of
column 4 are as follows:

C-Operator/Cmw
O-Organizational
F—Direct Support
H-General Support
D-Depot

e. Column 5, Tools and Equipment. Column 5
specifies by code, those common tool sets (not in-
dividual tools) and special tools, test, and support
equipment required to perform the designated func-
tion.

A2-4. Tool and Test Equipment Require-
ments (Table I)

a. Tool or Test Equipment Reference Code. The
numbers in this column coincide with the numbers
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used in the tools and equipment column of the MAC.
The numbers indicate the applicable tool or test
equipment for the maintenance functions.

b. Maintenance Category. The codes in this col-
umn indicate the maintenance category allocated
the tool or test equipment.

c. Nomenclature. This column lists the noun name
and nomenclature of the tools and test equipment

required to perform the maintenance functions.
d. National/NATU Stock Number. This column

lists the National/NATO stock number of the
specific tool or test equipment.

e. Tool Number. This column lists the manufac-
turer’s part number of the tool followed by the
Federal Supply Code for Manufacturers (5digit) in
parentheses.

(Next printed page is 4)
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TABLE I.  TOOL AND TEST EQUIPMENT REQUIREMENTS

5

LOGSA
6625-00-820-0064

LOGSA
6625-00-669-0263

LOGSA
5950-00-688-5722

LOGSA
6625-00-022-7984

LOGSA
6625-00-405-6608

LOGSA
6625-00-709-0288

LOGSA
6625-00-635-7991

LOGSA
6625-00-553-0142

LOGSA
5180-00-610-8177
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Page 31. Add appendix V after appendix IV.

APPENDIX V
ORGANIZATIONAL MAINTENANCE

REPAIR PARTS AND SPECIAL TOOLS LIST
Section I. INTRODUCTION

A5-1. Scope
This appendix lists the repair parts required for the
performance of organizational maintenance of the
AN/USM-98B.

A5-2. General
This Repair Parts and Special Tools List is divided
into the following sections:

a. Section II. Repair Parts List. A list of repair
parts authorized for use in the performance of main-
tenance. The list also includes parts which must be
removed for replacement of the authorized parts.
Parts lists are composed of functional groups in as-
cending numerical sequence with the parts in each
group listed in figure and item number sequence.

b. Section III. Special Tools List. Not applicable.
c. Section IV. National Stock Number and Part

Number Index. Not applicable.

A5-3. Explanation of Columns
The following provides an explanation of columns
found in the tabular listings:

a. Illustration. This column is divided as follows:
(1) Figure number. Indicates the figure number

of the illustration in which the item is shown.
(2) Item number. The number used to identify

each item called out in the illustration.
b. Source, Maintenance, and Recoverability

Codes (SMR).
(1) Source code. Source codes are assigned to

support items to indicate the manner of acquiring
support items for maintenance, repair, or overhaul
of end items. Source codes are entered in the first
and second positions of the Uniform SMR Code for-
mat as follows:

Code Definition
PA — Item procured and stocked for anticipated

or known usage.
NOTE

Cannibalization or salvage may be used
as a source of supply for any items source
coded above except those coded by XA,
XD, and aircraft support items as
restricted by AR 700-42.

(2) Maintenance code. Maintenance codes are

assigned to indicate the levels of maintenance
authorized to USE and REPAIR support items. The
maintenance codes are entered in the third and
fourth positions of the Uniform SMR Code format as
follows:

(a) The maintenance code entered in the third
position will indicate the lowest maintenance level
authorized to remove, replace, and use the support
item. The maintenance code entered in the third
position will indicate the following level of mainte-
nance:

Code ApplicationlExplanation

O — Support item is removed, replaced, used at
the organizational level.

(b) The maintenance code entered in the
fourth position indicates whether the item is to be
repaired and identifies the lowest maintenance level
with the capability to perform complete repair (i.e.,
all authorized maintenance functions). This position
will contain the following maintenance code:

Code Application/Explanation

Z — Nonreparable.  No repair is authorized.
(3) Recoverability code, Recoverability codes

are assigned to support items to indicate the disposi-
tion action on unserviceable items. The
recoverability code is entered in the fifth position of
the Uniform SMR Code format as follows:
Recoverability

codes Definition

Z — Nonreparable item. When unserviceable, con-
demn and dispose at the level indicated in
position 3.

c. National Stock Number, Indicates the National
stock number assigned to the item and will be used
for requisitioning purposes.

d. Part Number. Indicates the primary number
used by the manufacturer (individual, company,
firm, corporation: or Government activity), which
controls the design and characteristics of the item
by means of its engineering drawings, specifications
standards, and inspection requirements, to identify
an item or range of items.
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NOTE
When a stock-numbered item is requisi-
tioned, the repair part received may have
a different part number than the part
being replaced.

e. Federal Supply Code for Manufacturer
(FSCM). The FSCM is a 5-digit numeric code listed
in SB 708-42 which is used to identify the manufac-
turer, distributor, or Government agency, etc.

f. Description. Indicates the Federal item name
and, if required, a minimum description to identify
the item.

g. Unit of Measure (U/M). Indicates the standard
of the basic quantity of the listed item as used in
performing the actual maintenance function. This
measure is expressed by a two+character alphabeti-
cal abbreviation (e.g., ea, in, pr, etc.). When the unit
of measure differs from the unit of issue, the lowest
unit of issue that will satisfy the required units of
measure will be requisitioned.

h. Quantity Incorporated in Unit. Indicates the
quantity of the item used in the breakout shown on
the illustration figure, which is prepared for a func-

TM 11-6625-599-12, C4

tional group, subfunctional group, or an assembly.

A5-4. Special Information
The illustrations in this appendix are identical to
those published in TM 114625-59945. Only those
parts assigned the third position SMR maintenance
code ‘‘ C“ or ‘‘ O“ are listed in the tabular listing,
therefore, there may be a break in the item number
sequence. Only illustrations containing organiza-
tional authorized items appear in this appendix.

A5-5. How to Locate Repair Parts
When National stock number or part number is
unknown:

a. First. Find the illustration covering the func-
tional group or subgroup to which the repair part
belongs.

b. Second. Identify the repair part on the illustra-
tion and note the illustration figure and item num-
ber of the repair part.

c. Third. Using the Repair Parts Listing, find the
figure and item number noted on the illustration.

A5-6. Abbreviations
Not applicable.

(Next printed page is 8)
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LOGSA
5920-00-636-0963

LOGSA
5960-00-827-8782

LOGSA
5960-00-494-8879

LOGSA
5960-00-836-6273

LOGSA
5960-00-682-8627

LOGSA
5960-00-503-4880

LOGSA
5960-00-061-1186

LOGSA
5960-00-868-4365

LOGSA
6240-00-155-8706



Figure A5-1. Chassis, electrical equipment
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Figure A5-2. Circuit card (TB1)
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Figure A5-3. Circuit card (TB2)
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Figure A5-4. Panel assembly
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Figure A5-5. Bracket assembly
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By Order of the Secretary of the Army:

Official:
PAUL T. SMITH
Major General, United States Army
The Adjutant General

FRED C. WEYAND
General, United States Army
Chief of Staff
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C H A N G E

No. 3
HEADQUARTERS

DEPARTMENT OF THE ARMY
WASHINGTON, D. C., 28 December 1973

Changes in force C 1, C 2, and C 3
Operator’s and Organizational Manual Including

Repair Parts and Special Tools Lists
VOLTMETERS, ELECTRONIC AN/USM-98A AND AN/USM-98B

TM 11-6625-599-12

Page 3, paragraph
substitute:

24 November 1964, is

1-3. Delete paragraph

changed as follows:

1-3 and

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

Equipment. Maintenance forms, records, and re-
ports which are to be used by maintenance per-
sonnel at all maintenance levels are listed in and
prescribed by TM 38-750.

b. Report of Packaging and Handling Deficien-
cies. Fill out and forward DD Form 6 (Report of
Packaging and Handling Deficiencies) as pre-
scribed in AR 700-58 (Army)/NAVSUP PUB 378
(Navy)/AFR 71-4 (Air Force)/and MCO P4030.29
(Marine Corps).

c. Discrepancy in Shipment (DISREP) (SF 861).
Fill out and forward Discrepancy in Shipment
Report (DISREP) (SF 361) as prescribed in AR55-
38 (Army)/NAVSUP PUB 459 (Navy)/AFM 75-34
(Air Force)/and MCO P4610.19 (Marine Corps).

FSN QTY

Paragraph 1-3.1. is added as follows:

1-3.1. Reporting of Errors
The report ing of  errors ,  omissions,  and recom-
mendations for improving this publication by the
individual user is encouraged. Reports should be
s u b m i t t e d  o n  D A  F o r m  2 0 2 8 ,  R e c o m m e n d e d -

Changes to Publications, and forwarded direct to
Commande r ,  US  Army  E lec t ron i c s  Command ,
ATTN: AMSEL-MA-C, Fort Monmouth, NJ 07703.
Page 6, paragraph 1-6. Change title to:

Components and Dimensions of” Voltmeter,
E lect ronic  AN/USM-98A and AN/USM-98B
(figs. 1 and 1.1).

After paragraph 1-6 add:

1-6.1. Items Comprising an Operable Equip-
ment

Nomenclature Figure No.

6625-753-2115 Voltmeter,  Electronic AN/USM-98A and AN/USM-98B
which includes:

6625-395-9313 1 Test Lead Set CX-1331A/U 1,1.1

6625-753-2114 1 Voltmeter, Electronic ME-161A/U; ME-161B/U 1,1.1

Page 9, paragraph 2-2, subparagraph a. Delete the
second sentence. Subparagraph b. Delete the sec-
ond sentence.
Page 30, appendix III. Delete appendix III.



By Order of the Secretary of the Army: CREIGHTON W. ABRAMS
General, United States Army
Chief of Staff

Official:

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



Changes in force: C 1 and C 2

Change

No. 2

TM 11-6625-599-12
C 2

HEADQUARTERS
DEPARTMENT OF THE ARMY
WASHINGTON , D. C., 26 August 1971

Operator’s Organizational Manual Including

Repair Parts and Special Tools Lists

VOLTMETERS, ELECTRONIC AN/USM-98A AND AN/USM-98B

TM 11-6625-599-12, 24 November 1964, is changed as follows:

The title of the manual is changed as shown above.

Page 5. Paragraph l-lb, delete the first two lines.

Paragraph 1-3d, next to last line change “AD” to EM.

Page 25. Appendix I, delete TM 11-6625-599-20P.

Page 31. Add appendix IV after appendix III.

This change supersedes TM 11-6425-599-20P, 23 Novomber 1964.



APPENDIX IV

ORGANIZATIONAL MAINTENANCE REPAIR PARTS AND SPECIAL TOOLS LIST

Section I. INTRODUCTION

A4-1. Scope

This appendix lists repair parts required for the
performance of organizational maintenance of
the AN, USM-98A and AN/USM-98B. This ap-
pendix is current as of 2 March 1971.

NOTE
No special tools, test, and support equip-
ment are required.

A4-2. General

This Repair Parts List is divided into the follow-
ing sections:

a. Prescribed Load Allowance (PLA)—Section
11. A composite listing of the repair parts having
quantitative allowances for initial stockage at the
organizational level.

b. Repair Parts for Organizational Mainte-
nance—Section III.  A list of repair parts au-
thorized for the performance of maintenance at
the organizational level.

c. Index—Federal Stock Number Cross-refer-
ence to Figure and item Number and Reference
Designation- Section IV. A list of Federal stock
numbers in ascending numerical sequence fol-
lowed by a list of reference numbers in ascending
alpha-numeric sequence, cross-referenced to the
illustration figure number and reference designa-
tion.

d. Index—Rejerence Designation Cross-Refer-
ence to Page Number—Section V. A list of refer-
ence designations cross-referenced to page num-
bers.

A4-3. Explanation of Columns

The following provides an explanation of columns
in the tabular lists:

a. Source, Maintenance, and Recoverability
Codes (SMR), Column 1.

(1) Source code indicates the selection status
and source for the listed item. Source codes are-

Code Explanation
P—Repair parts which are stocked in or sup-

plied from the GSA/DSA, or Army sup-

2

Code Explanation
ply system, and authorized for use at in-
dicated maintenance categories.

P2—Repair parts which are procured and
stocked for insurance purposes because
the combat or military essentiality of the
end item dictates that a minimum quan-
tity be available in the supply system.

P9-Assigned to items which are NSA design
controlled: unique repair parts, special
tools, test, measuring and diagnostic
equipment, which are stocked and sup-
plied by the Army COMSEC logistic sys-
tem, and which are not subject to the
provisions of AR 380-41.

P10-Assigned to items which are NSA design
controlled: special tools, test, measuring
and diagnostic equipment for COMSEC
support, which are accountable under the
provisions of AR 380-41, and which are
stocked and supplied by the Army
COMSEC logistic system.

M—Repair parts which are not procured or
stocked, but are to be manufactured in
indicated maintenance levels.

A—Assemblies which are not procured or
stocked as such, but are made up of two
or more units. Such component units car-
ry individual stock numbers and descrip-
tions, are procured and stocked separate-
ly, and can be assembled to form the re-
quired assembly at indicated maintenance
categories.

X—Parts and assemblies which are not pro-
cured or stocked and the mortality of
which normally is below that of the ap-
plicable end item or component. The
failure of such part or assembly should
result in retirement of the end item from
the supply system.

Xl—Repair parts which are not procured or
stocked. The requirement for such items
will be filled by use of the next higher
assembly or component.



Code Explanation
X2—Repair parts which are not stocked. The in-

dicated maintenance category requiring
such repair parts will attempt to obtain
same through cannibalization. Where such
repair parts are not obtainable through
cannibalization, requirements will be
requisitioned, with accompanying justifi-
cation, through normal supply channels.

G—Major assemblies that are procured with
PEMA funds for initial issue only as ex-
change assemblies at DSU and GSU level.
These assemblies will not be stocked
above DS and GS level or returned to de-
pot supply level.

(2) Maintenance code indicates the lowest
category of maintenance authorized to install the
listed item. The maintenance level codes are-

Code Explanation
C . . . . . . Operator/crew
O .  .  .  .  .  .  .  Organizational maintenance

(3) Recoverability code indicates whether
unserviceable items should be returned for re-
covery or salvage. Items not coded are expend-
able. Recoverability codes are-
Code Explanation

R—Repair parts and assemblies that are eco-
nomically repairable at DSU and GSU
activities and are normally furnished by
supply on an exchange basis.

S-Repair parts and assemblies which are eco-
nomically repairable at DSU and GSU
activities and which normally are fur-
nished by supply on an exchange basis.
When items are determined by a GSU to
be uneconomically repairable, they will
be evacuated to a depot for evaluation
and analysis before final disposition.

T—High dollar value recoverable repair parts
which are subject to special handling and
are issued on an exchange basis. Such
repair parts normally are repaired or
overhauled at depot maintenance activi-
ties.

U—Repair parts specifically selected for sal-
vage by reclamation units because of
precious metal content, critical materials,
or high dollar value reusable casings or
castings.

b. Federal Stock Number, Column 2. This col-
umn indicates the Federal stock number assigned
to the item and will be used for requisitioning
purposes.

c. Description Column 3. This column indi-
cates the Federal item name and any additional
description of the item required. The index num-
ber has been included as part of the description
to aid in location of “same as” items. A part num-
ber or other reference number is followed by the
applicable five-digit Federal supply code for
manufacturers in parentheses.

d. Unit of Measure, Column 4. A two-char-
acter alphabetic abbreviation indicating the
amount or quantity of the item upon which the
allowances are based; e.g., ft, ea, pr, etc.

e. Quantity Incorporated in Unit, Column 5.
This column indicates the quantity of the item
used in the AN/USM-98A and AN/USM-98B.

f. 15-Day Organizational Maintenance Allow-
ante.

(1) The allowance columns are divided into
four subcolumns. Indicated in each subcolumn
opposite the first appearance of each item is the
total quantity of items authorized for the number
of equipments supported. Subsequent appear-
ances of the same item will have the letters
“REF” in the allowance columns. Items au-
thorized for use as required, but not for initial
stockage, are identified with an asterisk in the
allowance column.

(2) The quantitative allowances for organi-
zational level of maintenance represents one in-
itial prescribed load for a 15-day period for the
number of equipments supported. Units and or-
ganizations authorized additional prescribed loads
will multiply the number of prescribed loads
authorized by the quantity of repair parts re-
flected in the density column applicable to the
number of items supported to obtain the total
quantity of repair parts authorized.

(3) Organizational units providing mainte-
nance for more than 100 of these equipments shall
determine the total quantity of parts required by
converting the equipment quantity to a decimal
factor by placing a decimal point before the next
to last digit of the number to indicate hundredths,
and multiplying the decimal factor by the parts
quantity authorized in the 51-100 allowance col-
umn. Example, authorized allowance for 51-100
equipments is 40; for 150 equipments multiply 40
by 1.50 or 60 parts required.
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(4) Subsequent changes to allowances will
be limited as follows: No change in the range of
items is authorized. If additional items are consid-
ered necessary, recommendation should be for-
warded to Commanding General, US Army Elec-
tronics Command, ATTN: AMSEL-ME-NNIP-
EM, Fort Monmouth, N. J., 07703, for exception
or revision to the allowance list. Revisions to the
range of items authorized will be made by the
USAECOM National Maintenance Point based
upon engineering experience, demand, data or
TAERS information.

g. Illustrations. This column is divided as fol-
lows:

(1) Figure number. Indicates the figure
number of the illustration in which the item is
shown.

(2) Item number or reference designation.
Indicates the reference designation used to identi-
fy the item in the illustration.

A4-4. Special Information

a. Identifications of the usable on codes in-
cluded in column 2 of section II and section 111
of this publication are-

Code Used on

1 AN/USM-98A
2 AN/USM-98B

b. Repair parts mortality is computed from
failure rates derived from experience factors
with the individual parts in a variety of equip-
ments. Variations in the specific application and
periods of use of electronics equipment, the
fragility of electronic piece parts, plus intangible
material and quality factors intrinsic to the man-
ufacture of electronic parts, do not permit mor-
tality to be based on hours of end item use.
However, long periods of continuous uses under
adverse conditions are likely to increase repair
parts mortality.

A4-5. Location of Repair Parts
a. This appendix contains two cross-reference

indexes (sec. IV and V) to be used to locate a

repair parts when either the Federal stock num-
ber, reference number (manufacturer’s part num-
ber) or reference designation is known. The first
column in each index is prepared in alpha-
numerical sequence in ascending order. Where a
Federal stock number is not listed, refer to the
reference number (manufacturer’s part number)
immediately following the Federal stock number.

b. When the Federal stock number is known,
follow the procedures given in (1) and (2) be-
low.

(1) Refer to the index of Federal stock num-
bers (sec. IV) and locate the Federal stock num-
ber. The FSN is cross-referenced to the applicable
figure and reference designation.

(2) When the reference designation is de-
termined, refer to the reference designation index
(sec. V). The reference designations are listed in
alpha-numeric ascending order and are cross-
-referenced to the page number on which they ap-
pear in the repair parts list (sec. III) . Refer to
the page number noted in the index and locate
the reference designation (co1. 7b). If the de-
scription column indicates that it is a “same as”
item, locate the first appearance of the item by
the index number (sequence number) refer-
enced.

c. When the reference designation is known,
follow the procedure given in b (2) above.

d. When neither the FSN nor reference desig-
nation is known, identify the part in the illustra-
tion and follow directions given in c above; or
scrutinize column 3 of the repair parts list

A4-6.
Code
04232
16676
75376
81349
83330
92966

Federal Supply Codes for Manufacturers
M a n u f a c t e r

Staver Company, Inc.
Army Missile Command
Kury & Kasch, Inc.
Military Specifications
Herman H. Smith, Inc.
Hudson Lamp Company

Standards
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SECTION II.  PRESCRIBED LOAD ALLOWANCE
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SECTION III.  REPAIR PARTS FOR ORGANIZATIONAL MAINTENANCE
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SECTION IV. INDEX-FEDERAL STOCK NUMBER CROSS REFERENCE

TO FIGURE AND ITEM NUMBER OR REFERENCE DESIGNATION
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SECTION V. INDEX-REFERENCE DESIGNATION

CROSS REFERENCE TO PAGE NUMBER
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By Order of the Secretary of the Army:

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

W. C. WESTMORELAND,
General, United States Army,
Chief of Staff.





TM 11-6625-599-12
C1

CHANGE

No. 1

HEADQUARTERS
DEPARTMENT OF THE ARMY

W ASHINGTON , D.C., 28 October 1969

Operator and Organizational Maintenance Manual

VOLTMETERS, ELECTRONIC AN/USM-98A AND AN/USM-98B

TM 11-6625-599-12, 24 November 1964, is changed as follows:

The title of the manual is changed as shown above.

Page 2, Warning. Delete and substitute:

EXTREMELY DANGEROUS VOLTAGES EXIST IN THE + 500-VOLT

REFERENCE VOLTAGE POWER SUPPLY

Before working on the power supply, al-
ways short circuit the high voltage filter
capacitors after power has been removed.

RADIATION HAZARD

Co 60

1



Tube type OA2/WA used in this equip-
ment contains radioactive material. This
tube is potentially hazardous when broken;
see qualified medical personnel and the
Safety Director if you are exposed to or
cut by a broken tube. Use extreme care
in replacing these tubes (para 4-3) and
follow safety procedures in their handling,
storage, and disposal (para 4-3).

Never place radioactive tubes in your pock-
et. Use extreme care not to break radio-
active tubes while handling them.
Never remove radioactive tubes from car-
tons until ready to use them.
Refer to paragraph 43 on handling, storage,
and disposal of radioactive material.
Page 4, figure 1. Add figure 1.1 after
figure 1.

TM 6625-599-12-C1-1

Figure 1.1 Voltmeter, Electronic AN/USM-98B,
less two-prong adapter and technical manual
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Page 5, paragraph 1-1. Delete and sub-
stitute:

1-1. Scope
a. This manual describes Voltmeters,

Electronic AN/USM-98A and AN/USM-98B
(figs. 1 and 1.1) and covers their operation,
adjustment, and operator and organiza-
tional maintenance. It includes operation
under usual conditions, cleaning and in-
spection of the equipment and replace-
ment of parts available to the operator
and organizational repairman. Through-
out this manual, Voltmeters, Electronic AN/
USM-98A and AN/USM-98B are referred
to as the vacuum tube voltmeter (vtvm).

b. The organizational repair parts and
special tool lists is in TM 11-6625-599-20P.
The maintenance allocation chart (MAC)
is in appendix II, the basic issue items
list is in appendix III.

Appendixes
as of 1 May

Paragraph 1-2.

NOTE
II and III are current

1969.
Delete and substitute:

1-2. Indexes of Publications
a. DA Pam 310-4. Refer to the latest

issue of DA Pam 310-4 to determine wheth-
er there are new editions, changes, or ad-
ditional publications pertaining to the equip-
ment.

b. DA Pam 310-7. Refer to DA Pam
310-7 to determine whether there are modi-
fication work orders (MWO’s) pertaining
to the equipment.
Paragraph 1-3. Delete and substitute:

TM 11-6625-599-12

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

factory Equipment. Use equipment forms
and records in accordance with instructions
given in TM 38-750.

b. Report of Packaging and Handling
Deficiencies. Fill out and forward DD Form
6 (Report of Packaging and Handling De-
ficiencies) as prescribed in AR 700-58
(Army), NAVSUP Publication 378 (Navy),
AFR 71-4 (Air Force), and MCO P4610-5
(Marine Corps).

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 (Army),
NAVSUP Publication 459 (Navy), AFM
75-34 (Air Force), and MCO P46 10.19 (Ma-
rine Corps).

d. Reporting of Equipment Manual Im-
provements. Reporting of errors, omissions,
and recommendations for improving this
publication by the individual user is encour-
aged. Reports should be submitted on DA
Form 2028 (Recommended Changes to Pub-
lications) and forwarded direct to Command-
ing General, U. S. Army Electronics Com-
mand, ATTN: AMSEL-ME-NMP-AD, Fort
Monmouth, N. J. 07703.

Page 6, paragraph 1-6, Heading. Delete
and substitute:

1-6. Components of Voltmeter, Electronic
AN/USM-98A and AN/USM-98B (figs.
1 and 1.1)

Page 7, paragraph 1-6, chart. Delete and
substitute:
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Paragraph 1-7. Make the following changes:
Subparagraph a, line 6. Change (fig. 1)
to (fig. 1 and 1.1). Change (fig. 2) to
(fig. 2 and 2. 1).
Subparagraph b, third sentence. Delete
and substitute: Test Lead Sets CX-1311A/
U and CX-1331B/U (test lead) are sup-
plied to provide connections for measuring
voltages.

Add paragraph 1-8 after paragraph 1-7.

1-8. Differences in Models
Voltmeter, Electronic AN/USM-98B is simi-
lar to Voltmeter, Electronic AN/USM-98A
externally, except for the three calibration
resistors, R121, R219, and R227,
pear at the rear of the equipment
Add figure 2.1 after figure 2.

that ap-

TM6625-599-12-C1-2

Figure 21 Voltmeter, Electronic AN/USM-98B, rear view
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Page 9, paragraph 2-3, Heading. Delete
and substitute:
2-3. Voltmeters, Electronic AN/USM-98A

and AN/USM-98B Operating Controls
and Indicators
(figs. 2,2.1, and 4)

Page 11, paragraph 2-3, chart. Make the
following changes:
Function column, opposite “Chassis ground
terminal” Delete and substitute: Provides
connection to chassis of ME-16 1A/U and
ME-161B/U.
Function column, opposite “Polarity
switch.” Delete and substitute: Changes
polarity of ME-161A/U and ME-161B/U
to match polarity of unknown voltage.

Controls or indicator column. Delete “RE-
CORDER OUTPUT and GAIN ADJ R1
control (rear panel of ME-161A/U, fig. 2)"
and substitute: RECORDER OUTPUT and
GAIN ADJ R1 (rear panel of ME-161A/U
and ME-161B/U, figs. 2 and 2. 1).
Controls or indicator column. Delete “Re-
corder output terminals (rear panel of ME-
16 1A/U, fig. 2)” and substitute: Recorder
output terminals (rear panel of ME-16lA/U
and ME-161B/U, figs. 2 and 2. 1).
Page 12, figure 4, caption. Delete and sub-
stitute:

Voltmeters, Electronic ME-161A/U and ME-
161 B/U operating controls and indicators.

Page 19, paragraph 3-8a. Make the fol-
lowing changes:

Subparagraph (1), Warning. Delete and
substitute:

WARNING
The fumes of trichloroethane are
toxic. Provide thorough ventilation
whenever used. DO NOT use near
an open flame. Trichloroethane is
not flammable, but exposure of the.
fumes to an open flame converts the
fumes to highly toxic, dangerous
gases.

Subparagraph (2), lines 3 and 4. Delete
“cleaning compound” and substitute trich-
lorethane.
Page 23, paragraph 4-2b, first sentence.
After AN/USM-98A, add AN/USM-98B.

Paragraph 4-3. Make the following changes:

Line 3. Delete AR 40-580 and substitute
AR 700-52.

Line 4. Delete AR 755-380 and substitute
AR 755-15.

Page 25, appendix I. Delete and substitute:

APPENDIX I

REFERENCES

Following is a list of applicable references available to the operator and organizational
repairman of the vtvm.

AR 700-52 Licensing and Control of Sources

AR 700-52 Licensing and Control of Sources of Ionizing Radiation.
AR 755-15 Disposal of Unwanted Radioactive Material.
DA Pam 310-4 Index of Technical Manuals, Technical Bulletins, Supply Man-

uals (types 7, 8, and 9), Supply Bulletins, and Lubrication
Orders.

DA Pam 310-7 U. S. Army Equipment Index of Modification Work Orders.
MIL-STD-129D Marking for Shipment and Storage.
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SB 38-100

TB 746-10

TB 750-237

TM 9-213

TM 11-6625-599-20P

TM 38-750

Page 26, appendix II.
tute

Preservation Packaging, Packing, and Marking Materials,
Supplies, and Equipment Used by the Army.

Field Instructions for Painting and Resewing Electronic
Command Equipment

Identification and Handling of Radioactive Items in the Army
Supply System.

Painting Instructions for Field Use.
Organizational Maintenance Repair Parts and Special Tool

Lists: Voltmeter, Electronic AN/USM-98A.
Army Equipment Record Procedures.

Delete and substi-

APPENDIX II

MAINTENANCE ALLOCATION

Section I. INTRODUCTION

A2-1. General
This appendix provides a summary of the
maintenance operations covered in the
equipment literature for Voltmeters, Elec-
tronic AN/USM-98A and AN/USM-98B. It
authorizes categories of maintenance for
specific maintenance functions on repaira-
ble items and components and the tools
and equipment required to perform each
function. This appendix may be used as
an aid in planning maintenance operations.

A2-2. Maintenance Functions

a.  Inspect . To determine serviceability
of an item by comparing its physical, me-
chanical, and electrical characteristics with
established standards.

b. Test. To verify serviceability and to
detect incipient electrical or mechanical
failure by use of special equipment such
as gages, meters, etc. This is accomplished
with external test equipment and does not
include operation of the equipment and
operator type tests using internal meters
or indicating devices.

c. Service. To clean to preserve, to
charge, and to add fuel, lubricants, cooling
agents, and air. If it is desired that ele-
ments, such as painting and lubricating,

6

be defined separately, they may be so
listed.

d. Adjust. To rectify to the extent nec-
essary to bring into proper operating range.

e. Align. To adjust two or more com-
ponents or assemblies of an electrical or
mechanical system so that their functions
are properly synchronized. This does not
include setting the frequency control knob
of radio receivers or transmitters to the
desired frequency.

f .  Calibrate. To determine the correc-
tions to be made in the readings of instru-
ments or test equipment used in precise
measurement Consists of the comparison
of two instruments, one of which is a cer-
tified standard of known accuracy, to de-
tect and adjust any discrepancy in the
accuracy of the instrument being compared
with the certified standard.

g. Install. To set up for use in an op-
erational environment such as an encamp-
ment, site, or vehicle.

h. Replace. To replace unserviceable
items with serviceable like items.

i .  Repair. To restore an item to serv-
iceable condition through correction of a
specific failure or unserviceable condition.



This function includes, but is not limited
to welding, grinding, riveting, straightening,
and replacement of parts other than the
trial and error replacement of running spare-
type items such as fuses, lamps, or electron
tubes.

j. O v e r h a u l . Normally, the highest de-
gree of maintenance performed by the Army
in order to minimize time work in process
is consistent with quality and economy of
operation. It consists of that maintenance
necessary to restore an item to completely
serviceable condition as prescribed by main-
tenance standards in technical publications
for each item of equipment. Overhaul nor-
mally does not return an item to like new,
zero mileage, or zero hour condition.

k. Rebuild. The highest  degree of  ma-
teriel maintenance. It consists of restoring
equipment as  nearly as  possible to new
condition in accordance with original manu-
facturing standards. Rebuild is performed
only when required by operational consid-
erat ions or  other  paramount factors  and
then only at the depot maintenance cate-
gory. Rebuild reduces to zero the hours
or miles the equipment, or component there-
of, has been in use.

l. Symbols. The uppercase letter placed in
the appropriate column indicates the lowest
level at which that particular maintenance
function is to be performed.

A2-3. Explanation of Format
a. Column 1 ,  Group  Number .  Not  ap-

plicable.

b. Column 2, Functional Group. C o l u m n
2 l is ts  the noun names of  components ,
assemblies, subassemblies, and modules on
which maintenance is authorized.

c.  Column 3,  Maintenance Functions,
Column 3 lists the maintenance category
at which performance of the specific main-
tenance function is authorized. Authori-

zation to perform a function at any cate-
gory also includes authorization to perform
tha t  func t ion  a t  h igher  ca tegor ie s .  The
codes used represent the various mainten-
ance categories as follows:

Code Maintenance category

c . . . . . . . . . .. Operator/crew
o . . . . . . . . . .. Organizational maintenance
F . . . . . . . . . . .. Direct support maintenance
H . . . . . . . . . .. General support maintenance
D . . . . . . . . . .. Depot maintenance

d. Column 4, Tools and Test Equipment.
Column 4 specifies, by code, those tools
and test  equipments required to perform
the designated function. The numbers ap-
pearing in this  column refer  to specif ic
tools and test equipment which are identi-
fied in table I.

e. Column 5, Remarks. Self-explanatory.

A2-4. Explanation of Format of Table I,
Too 1 and Test Equipment Require-
ments

The columns in table I 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 maintenance allocation chart. The
numbers indicate the applicable tool  for
the maintenance function.

b. Maintenance Category. The codes in
this column indicate the maintenance cate-
gory normally allocated the facilities.

c. Nomenclature. This c o l u m n  l i s t s
tools, test and maintenance equipment re-
quired to perform the maintenance func-
tions.

d. Federal Stock Number. This column
lists the Federal stock number of the specif-
ic tool or test equipment.

e. Tool Number. Not used.
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LOGSA
6625-820-0064

LOGSA
6625-669-0263

LOGSA
5950-235-2086

LOGSA
6625-870-2264

LOGSA
6625-405-6608

LOGSA
6130-985-8143

LOGSA
6625-553-0142

LOGSA
5180-610-8177

LOGSA
 



Page 30, appendix III.  Delete and sub-
s t i t u e :

APPENDIX III

BASIC ISSUE ITEMS

Section I.  INTRODUCTION

A3-1.  Scope

This appendix lists itmews whhich accompany
the Voltmeters, Electronic AN/USM-98A
and an AN/USM-98B or are required for
installation, operation, or operator's main-
tenance.  This appendix is current as of
1 May 1969.

C o d e

P9 -

Explanation

Assigned to items which are NSA design con-
trolled; unique repair parts, special tools, test,
measuring and diagnostic equipment, which
are stocked and supplied by the Army 
SEC logistic system, and which are not subject
to the provisions of AR 380-41.

P10 - Assigned to items which are NSA design con-
trolled:  special lltools, test, measuring, and

A3-2.  General

This baisc issue items list is divided into
the following sections:

diagnostic equipment for COMSEC support,
whhich are accountable under the provisions
of AR 380-41, and which are stocked and
suplied by the Army COMSEC logistic sys-
tem.

Repair parts which are not procured or s tocked.
but are to be manufactured in indicated mainte-
nance levels.

  a.  Basic Issue Items - Section II.  A
list of items which accompany the AN/
USM-98A and AN/USM-98B and are re-
quired by the operator/crew for installation,
operation, or maintenance.

M  -

A  -

b.  Maintenance and Operating Supplies
- Section III.  Not applicable.

Assemblies which are not procured or stocked
as such, but are made up of two or more
units.  Such component units carry individual
stock numbers and descriptions, are procured
and stocked separately and can be assembled
to form the required assembly at indicated
maintenance categories.

Parts and assemblies which are not prpcured
or stocked and the mortality of which nor-
mally is below that of the applicable end item
or component.  The failure of such part or
assembly would result in retirement of the 
end item from the supply system.

X -
A3-3.  Explanation of Columns

The following provides an explanation of
columns in th etabular list of section II.

a.  Source, Maintenance, and Recovera-
bility Codes (SMR), Column 1:

(1)  Source codes, indicate the selection
status and source for thte listed item.  Source
codes are -

X1 - Repair parts which are not procured or stocked.
The requirement for such items will be filled
by use of the next higher assembly or com-
ponent.

X2 -

Code

P  -

P2 -

Explanation

Repair parts which are stocked in or supplied
from the GSA/DSA, or Army supply system
and authorized for use at indicated mainte-
nance categories.

Repair parts which are not stocked.  The in-
dicated maintenance category requiring such
repair parts will attempt to obtain same
through cannibalizatiion.  Where such repair
parts are not obtainable through cannibali-
zation, requirements will be requisitioned, with
accompanying justification, through normal
supply channels.

Repair parts whhich are procured and stocked
for insurance purposes because the combat
or military essentiality of the end item dic-
tates that a minimum quantity be available
in the supply system.

G  - Major assemblies that are procured with 
funds for initial issue only as exchange as-
semblies at DSU and GSU level. These as-
semblies will not be stocked above DS and
GS level or returned to depot supply level.

1 0



(2) Maintenance codes, indicate the
lowest category of maintenance authorized
to install the listed item The maintenance
level codes. are —

Code Explanation
c . . . . . . . . . .. Operator/crew
o . . . . . . . . .Organizational maintenance

NOTE
No other codes are to be used.

(3) Recoverabili ty codes, indicate
whether unserviceable items should be re-
turned for recovery or salvage. Items
not coded are expendable. Recoverability
codes are —

Code
R—

s –

T—

U –

b.

Explanation
Repair parts and assemblies that are economi-

tally repairable at DSU and GSU activities
and are normally furnished by supply on an
exchange basis.

Repair parts and assemblies which are economic-
ally repairable at DSU and GSU activities
and which normally are furnished by supply
on an exchange basis. When items are de-
termined by a GSU to be uneconomically re-
pairable, they will be evacuated to a depot
for evaluation and analysis before final dis-
position.

High-dollar value recoverable repair parts which
are subject to special handling and are issued
on an exchange basis. Such repair parts
normally are repaired or overhauled at depot
maintenance activities.

Repair parts specifically selected for salvage
by reclamation units because of precious metal
content, critical materials, or high-dollar value
reusable casings or castings.

Federal Stock Number, Column 2. This
column indicates the Federal stock number
assigmd to the item and will be used for
requisitioning purposes.

c. Description Column 3. This column
indicates the Federal item name and any
additional description of the item required.

The abbreviation “w/e”, when used as a
part of the nomenclature, indicates that
the Federal stock number includes all ar-
mament equipment, accessories, and re-
pair parts issued with the item. A part
number or other reference number is fol-
lowed by the applicable five-digit Federal
supply code for manufacturers in paren-
theses.

d. Unit of Measure (U/M), Column 4.
A 2-character alphabetic abbreviation in-
dicating the amount or quantity of the
item upon which the allowances are based,
e.g., ft, ea, pr, etc.

e. Quantity Incorporated in Unit, Col-
umn 5. This column indicates the quantity
of the item used in AN/USM-98A and AN/
USM-98B. A “V” appearing in this column
in lieu of a quantity indicates that a defi-
nite quantity cannot be indicated (e.g.,
shims, spacers, etc).

f. Quantity Furnished With Equipment,
Column 6. This column indicates the quan-
tity of an item furnished with the equip-
ment

g. Illustration, Column 7. This column
is divided as follows:

(1) Figure number, column 7a. Indi-
cates the figure number of the illustration
in which the item is shown.

(2) Item number, column 7b. Indi-
cates the callout number used to reference
the item in the illustration.

A3-4. Explanation of Columns in the Tabu-
lar List of Maintenance and Opera-
ting Supplies — Section III

Not applicable.

A3-5. Federal Supply Code for Manufac-
turers

Code Manufacturer’s name
8013 l . . .. Electronic Industries Association

81349.... Military Specifications

11



SECTION II.  BASIC ISSUE ITEMS

1 2

LOGSA
6

LOGSA
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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 States,
Chief of Staff.
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TM 11-6625-599-12

Figure 1.  Voltmeter, Electronic AN/USM-98A, less tow-prong adapter and
technical manuals.
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CHAPTER 1

INTRODUCTION

Section I.

1-1. Scope
a. This manual describes Voltmeter, Elec-

tronic AN/USM–98A (fig. 1) and covers its
operation, adjustment, and operator and or-
ganizational maintenance. It includes opera-
tion under usual conditions, cleaning and in-
spection of the equipment, and replacement of
parts available to the operator and organiza-
tional repairman. Throughout this manual,
Voltmeter, Electronic AN/USM–98A will be
referred to as the vacuum-tube voltmeter
(vtvm).

b. The organizational repair parts and spe-
cial tools list will appear in TM 11-6625–599–
20P.

1-2. Index of Equipment Publications
Refer to the latest issue of DA Pam 310–4

to determine whether there are new editions,
changes, or additional publications pertain-
ing to your equipment. Department of the
Army Pamphlet No. 310–4 is an index of cur-
rent technical manuals, technical bulletins,
supply manuals (types 4, 6, 7, 8, and 9), sup-
ply catalogs (type CL), supply bulletins, lubri-
cation orders, and modification work orders
that are available through publications supply
channels. The index lists the individual parts
(-10, -20, -35P, etc) and the latest changes to
and revisions of each equip-merit publication.

GENERAL

1-3. Forms and Records

a. Reports of Maintenance and Unsatisfac-
tory Equipment. Use equipment forms and rec-
ords in accordance with instructions in TM 38–
750.

b. Report of Damaged or Improper Ship-
ment. Fill out and forward DD Form 6 (Re-
port of Damaged or Improper Shipment) as
p r e s c r i b e d  i n A R  7 0 0 - 5 8  ( A r m y ) ,
NAVSANDA Publication 378 (Navy), and
AFR 71–4 (Air Force).

c.  Reporting of Equipment Manua l  In -
provements. The direct reporting, by the in-
dividual user, of errors, omissions, and recom-
mendations for improving this equipment man-
ual is authorized and encouraged. DA Form
2028 will be used for reporting these improve-
ments. This form may be completed by use of
pencil, pen, or typewriter. DA Form 2028
will be completed in triplicate and forwarded
by the individual using the manual. The orig-
inal and one copy will be forwarded direct to:
Commanding General, U.S. Army Electronics
Command, ATTN: AMSEL-MR-MA, Fort
Monmouth, New Jersey 07703. One informa-
tion copy will be furnished to the individual’s
immediate supervisor (officer, noncommis-
sioned officer, supervisor, etc).

Section Il.

1-4. Purpose and Use

The vtvm is a portable, precision test
ment, used to measure voltages between

DESCRIPTION AND DATA

a. vacuum-tube voltmeter 01. as a differential
voltmeter.

equip-
0 and 1-5. Technical Characteristics

500 volts direct current (dc) and resistances a. Specifications When Used as Vacumn
between 1 and 500,000 megohms. Voltages Tube Voltmeter (NULL swi tch  in  VTVM
may be measured by use of the vtvm either as position).
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b.  Specifications When Used as Differential Voltmeter.

c. Resolution. g.  Power Consumption. 65 watts.

h. Output to Recorder. 0.02 volt maximum.

i. Number of Tubes.  Seven.

j. Weight. Twenty-four pounds.

h. Radioactive Material

d.  Stability of Internal Refrence Power
Supply.  Within ±0.0025 percent for a 10-per-
cent change in line voltage.

e.  Stability of VOLTS Meter.  Witin 0.5
percent of full scale for a 10 percent change
in line voltage.

f.  Line-Voltage Input.  105 to 130/210 to
260 volts, 60 cycles.

l. Temperature Range.  40°F to 105°F (4.5°
C to 40.5° C)

1-6. Components of Voltmeter, Electronic
AN/USM-98A
(fig. 1 )

The components of the vtvm are listed in
the following chart:

6
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1-7. Description of Vtvm

a. All circuit components of the vtvm are
contained on a single chassis unit which slides
into a gray metal case equipped with a leather
carrying handle. The operating controls and
the indicating meter are mounted on the front
pane l  (fig. 1). The rear  panel  (f ig.  2)  con-
tains the line power fuse, the output connec-
tions for an external recorder, and a gain ad-
justment for the recorder output,

b. The front and real panels are part of the
chassis assembly. Four  rubber  bumpers  a r e

provided at the bottom of the case. Test L e a d
Set CS–1331/U (test leads) is supplieed to pro-
vide connections for measuring voltage. One
end of each test lead terrninates in a standard-

type banana plug for insertion in an input

binding post on the vtvm. The other ends ter-
minate in alligator clips which are connected

access the unknown voltage source being meas-

u red.

c. The power cord is  f i t ted with a  three-

prong,  polar ized plug.  A two-prong adapter
with a grounding lead attached is provided for

use with conventional two-prong power (outlets.
Figure 2.  Volmeter, Electronic AN/USM-98A,

rear view.
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CHAPTER 2

INSTALLATION AND OPERATING INSTRUCTIONS

Section I. SERVICE UPON RECEIPT

2-1. Unpacking
a. Packaging Data. When packaged for

shipment, the vtvm is placed in a corrugated
carton and packed in a wooden packing case.
A typical wooden packing case and its contents
are shown in figure 3. The finished package
is 18–1/4 inches high, 10–3/4 inches wide, and
20–3/4 inches deep, and has a total volume of
2.4 cubic feet. The overall weight is 46 pounds.

b. Removing Contents.

Caution: Be careful when unpacking equip-
ment. Do not thrust tools into the interior of
the shipping container; this procedure may
damage

(1)
(2)

(3)

(4)

the equipment.

Cut and fold back the metal straps.
Remove the nails from the wooden
cover with a nail puller and lift off
the wooden cover.
Remove the outer corrugated carton
that is wrapped in a moistureproof
barrier.
Open the outer corrugated carton

(5)

(6)

(7)

OF EQUIPMENT

Remove and open
rugated carton.

Remove the envelopes
technical manuals,

the inner cor-

that contain the
the two-prong

adapter, and the test leads.

Remove the corrugated fillers and the
equipment from the inner corrugated
carton.

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

curred during shipment. If the equipment has
been damaged, refer to paragraph 1–3.

b. See that the equipment is complete as
listed on the packing slip. If a packing slip
is not available, check the items of equipment
against the components chart (para 1–6).

c. If the equipment has been used or recon-
ditioned, see whether it has been changed by
a modification work order (MWO).  I f

a n d  o p e n  t h e  m o i s t u r e - v a p o r p r o o f
barrier.

modified, the MWO number will appear near
the nomenclature plate.

Section Il. OPERATOR’S CONTROLS AND INDICATORS, AND

OPERATION UNDER USUAL CONDITIONS

2-3. Voltmeter, Electronic AN/USM-98A
Operating Controls and Indicators

(fig. 2 and 4)

9
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Figure 3. Typical packaging.
10
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fig. 2)

fig. 2)
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F i g u r e    4 Voltmeter, Electronic ME-161/U, operating
controls and indicators.

2–4. Types of Operation 2–6 and 2–7 ), observe and record excursions of
Caution: If the vtvm is tilted more than a voltage about a nominal value (para 2–8 and

45°, it must be set in normal upright position 2–9, respectively), and measure high resistances
for a period of 48 hours before it will regain between 1 and 500,000” megohms (para 2-10).
its calibrated accuracy. 2-5. Starting ProcedureThe vtvm may be operated as a conventional
vacuum-tube voltmeter or as a differential Caution: Be sure to ground the vtvm chas-
voltmeter. It may be used to measure positive sis by connecting to a three-prong receptacle.
or negative voltages from O to 500 volts (para When only a conventional two-prong power

12



outlet is available, be sure to use the two-
prong adapter and attach the grounding lead
to the case of the conventional two-prong
power outlet.

a. Set the power switch to off (down) posi-
tion.

b. Connect the power cord to a 115-volt, 60-
cycle source. If the vtvm is wired for 230-volt
operation connect the power cord to a 230-volt,
60-cycle source.

c. Set the RANGE switch to 500.
d. Set the NULL switch to VTVM.
e. Set the polarity switch to + (positive).
f. Set all five voltage-divider switches to 0

on voltage-divider indicators A through E.
g. Set the power switch to ON.
h. Allow the vtvm to warm up for 10 min-

utes.
i. Advance the OPERATE-CALIBRATE

switch, against spring tension, to CALIBRATE
and adjust the CALIBRATE control until the
VOLTS meter indicates 0.

2-6. Vacuum-Tube Voltmeter Operation

Caution: Be sure to bond the vtvm to the
unit to be measured either through the alter-
nating current (at) power source or by con-
necting a jumper (not supplied) between the
chassis ground terminal on the vtvm and the
chassis of the unit to be measured.

Positive and negative voltages between O
and 500 volts may be measured (within 3-per-
cent accuracy ) with the vtvm used as a conven-
tional vacuum-tube voltmeter. Perform the
starting procedure (para 2–5) and proceed as
follows:

a. Set the RANGE switch to 500 and the
NULL switch to VTVM.

b. Connect the test leads to the common in-
put terminal and the input terminal and to the
voltage source to be measured. If one side of
the voltage source is grounded, always con-
nect it to the common input terminal.

c. Turn on the voltage source to be meas-
u red.

d. Set the polarity switch so that the VOLTS
meter indicator deflects to the right.

TM 11-6625-599-12

e. Set the RANGE switch to the lowest
range that will give an onscale indication.

f. Determine the value of the voltage being
measured from the VOLTS meter indication
(upper scale). Polarity of the unknown volt-
age is indicated by the polarity switch.

2-7. Differential Voltmeter Operation

a. General The vtvm is used as a differen-
tial voltmeter by comparison of the unknown
voltage being measured with a known internal
reference voltage. When the two voltages are
equal, the VOLTS meter indicates 0. The
magnitude of the known internal reference
voltage, controlled by the adjustment of the
voltage-divider switches A through E, is indi-
cated on the voltage-divider indicators A
through E. Hence the value of the unknown
voltage being measured may be read on the
voltage-divider indicators when the VOLTS
meter indicates 0. When the voltage-divider
switches are being adjusted,’ a VOLTS meter
indicator deflection to the right indicates that
the unknown voltage is greater than the inter-
nal reference voltage, and the voltage-divider
switch setting should be increased. The re-
verse is true if the VOLTS meter indicator de-
flects to the left. Perform the procedures in b
below to measure (within 0.05-percent ac-
curacy) positive and negative unknown vol-
ages between 0 and 500 volts.

b. Voltage Measurement (Differential
Mode).

(1)

(2)

Determine the polarity and approxi-
mate value of the unknown voltage
by using the vtvm as a conventional
vacuum-tube voltmeter (para 2–6).
Leave the RANGE switch in the low-
est range that will give an on-scale
indication.

Set voltage-divider switches A and B
to correspond with the approximate
value determined in (1) above and
set switches C, D, and E to zero;
then set  the RANGE and NULL
switches to the positions indicated in
the chart below.

13
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Note: Set the voltage-divider switches sl ightly below
the approximate value as indicated in the chart above.

(3)

(4)

(5)

(6)
(7)

Advance voltage-divider switch B un-
til the VOLTS meter indicator deflects
to the left, and then back one step to
return the indicator to the right side.
Trim voltage-driver switches C
through E as required to obtain 0 in-
dication on the VOLTS meter.
Determine the voltage being meas-
ured from the voltage-divider indica-
tors; be careful to note the location
of the decimal indication.

E x a m p l e : Voltage-divider indicators A,
B, C, D, and E indicates 3, 8, 6, 5, and 9,
respectively. I f  t he  RANGE swi tch  were
o n  5 0 0  a n d  t h e  N U L L  s w i t c h  o n  1 0 ,  t h e
decimal point  indicator  between C and D
would be illuminated and the voltage meas-
u r e d  w o u l d  b e  3 8 6 , 5 9  v o l t s .  H o w e v e r ,  i f
t h e  R A N G E  s w i t c h  w e r e  o n  5 ,  t h e  N U L l
switch on .1, and the decimal point indicator
between voltage-divider indicators A and B
il luminated,  the voltage reading would be
3.8659.

Turn the NULL switch to VTVM.
Turn off and disconnect the voltage
under measurement from the com-
mon input terminal and the input ter-
minal.

c. Ac Component.
(1) A low-pass filter is used to reduce

any ac present on the dc being meas-
ured. This filter has an attenuation
rate of 330 to 1 at 60 cycles per sec-
ond (cps). A 0.5-volt ac component
at 60 cps will be reduced to slightly
over 0.001 volt. This may still cause
a reading of as much as 10 percent of
full scale when the NULL switch is
set to .01 and may be negative or
positive. If larger ac components

(2)

(3)

are present and the NULL switch is
set to .1 or .01, additional filtering
may be required.
If the ac component is of a single fre-
quency, a twin-T-filter is effective
and has the advantage of low total
series resistance. If the ac compo-
nents are of variable frequency, an
ordinary low-pass filter may be used.
In either case, the capacitors used to
form the filter should have a very
high leakage resistance.
Since the frequency and magnitude of
the ac voltage component may vary
from equipment to equipment, a spe-
cific filter cannot be specified here.
Presumably, if a filter is required, it
will be specified in the technical man-
ual covering the equipment under
test. Losses introduced by the filter
should be computed as specified in
the equipment technical manual.

2-8. Observing Voltage Excursions
The vtvm can be used to observe excursions

of a voltage about a given value, such as the
variations in the output voltaqe of a dc power
supply. Determine the approximate value of
the voltage to be observed by using the vtvm
as a conventional vacuum-tube voltmeter (para
2–6 ) and proceed as follows:

a. Set the vtvm to operate as a differential
voltmeter (para 2–7 ).

b. Observe the excursions on the VOLTS
meter. The proper scale to use is indicated by
the position of the NULL switch as shown in
the following chart:

14
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c. Increases in observed voltage are indi-

cated by right deflection, and decreases by left
deflection.

E x a m p l e : With the vtvm connected to a 450-volt dc
power supply and set  up to observe the excursions,
the following conditions were observed:

RANGE switch at 500.
NULL switch at 10.
Voltage-divider switches A through E at

4, 4, 5, 5, and O, respectively.
VOLTS meter needle (varying) at .2 to

O to .2 on lower scale.
Indicates that the actual output of the
dc power supply being observed was
445.5 volts dc. The excursions about
the nominal voltage w e r e ± 2 volts,
which meant that the output voltage
varied from 443.5 to 447.5 volts. This
information would be used to deter-
mine that the output was stable within
an allowable 1/2 of 1 percent.

d. Turn the NULL switch to VTVM.
e. Turn off and disconnect the voltage under

measurement from the common input terminal
and the input terminal.

2-9.  Recording Voltages Excursions
Provisions for connecting a recorder to the

vtvm are included on the rear panel. If a re-
corder is to be used to record excursions, care-
fully perform the following procedures:

a. Select a recorder with at least 10,000
megohms resistance between the recorder and
ground.

b. Insure that the recorder output terminals
(fig. 2) on the rear panel of the vtvm and the
recorder input terminals are isolated from
ground.

c. Connect the recorder with Teflon leads
and make the following checks:

(1)

(2)
(3)

(4)

Connect a standard cell between the
common input terminal and the input
terminal on the front panel of the
vtvm.
Measure the standard cell potential.
Alternately connect and disconnect
the recorder leads.
Check to see that there is no more
than one-fourth of a small division
deflection of the volts meter indica-
tor.

N o t e : Excessive VOLTS meter indicator
deflect ion as the recorder  is  connected and
disconnected indicates that leakage has been

introduced by the recorder, This condition
can only be remedied by utilizing another re-
corder.

d. Disconnect the standard cell from the
vtvm common input terminal and the input
terminal.

e. Place the RANGE switch at 5 0 , the
NULL switch at 10, and the voltage-divider
switches to indicate 10.000.

f. Connect the vtvm common input terminal
and the input terminal together. The VOLTS
meter will indicate full-scale deflection.

g. Adjust the GAIN ADJ RI control on the
rear panel of the vtvm for the desired amount
of recorder deflection corresponding to full-
scale deflection of the vtvm.

h, Set up the vtvm to observe the excursions
of a voltage (para 2–8).

i. When the recording has been completed,
turn off and disconnect the voltage under meas-
urement from the common input terminal and
the input terminal and the Teflon leads from
the recorder output terminals.

2-10. Measuring High Resistance
Perform the following procedures to deter-

mine the value of an unknown resistance be-
tween 1 and 500,000 mehoms. In this appli-
cation a known voltage, indicated by the
voltage readout dials, is applied to a series cir-
cuit consisting of the unknown resistance and
the known input resistance of the vtvm. The
voltage across the known input resistance is in-
dicated by the VOLTS meter. (The scale of
the VOLTS meter is indicated by the NULL
switch. )

a. Perform the starting procedure (para 2–
5).

b. Set the RANGE switch to 500 and the
NULL switch to 10.

c. Connect the unknown resistance to the
common input terminal and the input termi-
nal. Use short insulated leads to prevent meas-
uring leakage resistance between leads.

d. Adjust voltage-divider swi tches  A
through E for full-scale deflection of the
VOLTS meter. (The indicator meter will de-
flect left. ) Set NULL switch to 1 or .1 if full-
scale deflection cannot be obtained with NULL
switch set to 10. Determine the value of the
unknown resistance from the following chart
when full-scale deflection is obtained:
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e. If full-scale deflection cannot be obtained,
set the NULL switch to .1 and the voltage-
divider switches to maximum and determine
the unknown resistance from the following
equation:

E
Rx (megohms = 10 (—) where:

E M

Rx is the unknown resistance in megohms.
E is the voltage-divider indicators
(A through E) indication, and EM

is the VOLTS meter reading.

E x a m p l e : With on unknown resistance connected to
the common input  terminal  and the input  terminal  of
the vtvm, the following ccnditions were observed:

RANGE switch at 500.
NULL switch at .1.
Voltage-divider switches A through E at

4, 9, 9, 9, and 10, respectively.
VOLTS meter indicates 0.04 volt. This in-

formation would be used to determine
that the value of the unknown resist-
ance is 125,000 megohms.

f. Remove the resistance under test from the
common input terminal and the input terminal.

16
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CHAPTER 3
MAINTENANCE INSTRUCTIONS

3-1. Scope of Maintenance
The maintenance duties assigned to the op-

erator and the organizational repairman of the
equipment are listed below together with a
reference to the paragraphs covering the spe-
cific maintenance functions. The tools and
test equipment required are listed in appendix
II.

a. Daily preventive maintenance checks and
services (para 3-4).

b. Weekly preventive maintenance checks
and services (para 3–5).

c. Monthly preventive maintenance checks
and services (para 3–6).

d. Quarterly preventive maintenance checks
and services (para 3-7).

e. Cleaning (para 3–8).
f. Touchup painting (para 3-9).
g. Visual inspection (para 3-10).
h. Equipment performance (para 3–11).
i. Replacement of fuse (para 3–12).
j. Replacement of tubes (para 3–13).
k. Replacement of decimal point indicator

lamps (para 3-14).

3-2. Preventive Maintenance
Preventive maintenance is the systematic

care, servicing, and inspection of equipment to
prevent the occurrence of trouble, to reduce
downtime, and to assure that the equipment is
serviceable.

a. Systematic Care. The procedures given in
paragraphs 3-4 through 3–8 cover routine sys-
tematic care and cleaning essential to proper
upkeep and operation of the equipment.

b. Preventive Maintenance Checks and Serv-
ices. The preventive maintenance checks and
services charts (para 3–4 through 3–7) outline
functions to be performed at specific intervals.
These checks and services are to maintain Army
electronic equipment in a combat-serviceable
condition; that is, in good general (physical)
condition and in good operating condition. To
assist operators in maintaining combat service-
ability, the charts indicate what to check, how
to check, and what the normal conditions are;
the Reference column lists the paragraphs or
manuals that contain detailed repair or replace-
ment procedures. If the defect cannot be reme-
died by performing the corrective actions
listed, higher level maintenance or repair is re-
quired. Records and reports of these checks
and services must be made in accordance with
the requirements set forth in TM 38-750.

3-3. Preventive Maintenance Checks and
Services Periods

Preventive maintenance checks and services
of the equipment are required daily, weekly,
monthly, and quarterly.

a. Paragraph 3–4 specifies the checks and
services that must be accomplished daily (or at
least once each week if the equipment is main-
tained in standby condition).

b. Paragraph 3–5, 3–6, and 3–7 specify addi-
tional checks and services that must be per-
formed on a weekly, monthly, and quarterly
basis, respectively.

3-4. Daily Preventive Maintenance Checks and Services Chart

( p a r a  3 - 8 a ) .
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3-5. Weekly Preventive Maintenance Checks and Services Chart

(para 3-9).

3-6. Monthly Preventive Maintenance Checks and Services Chart

Para  3 -8 .

3-7. Quarterly Preventive Maintenance Checks and Services Chart

1 8
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3-8. Cleaning
a. Exterior of Equipment. Inspect the ex-

terior of the equipment. The exterior surfaces
should be free of dust, dirt, grease, and fungus.

(1)

(2)

(3)

(4)

Remove dust and loose dirt with a
clean soft cloth.

Warning: Cleaning Compound
(FSN 7930-395-9542) is flammable and
its fumes are toxic. Provide adequate
ventilation. Do not use near a flame.

Remove grease, fungus, and ground-
in dirt from the case; use a cloth
dampened (not wet) with cleaning
compound.
Remove dust or dirt from plugs and
jacks with a brush.

Caution: Do not press on the meter
face (glass) when cleaning; the meter
may become damaged.

Clean the front panel, meter, and
control knobs; use a soft clean cloth.
If dirt is difficult to remove, dampen
the cloth with water; mild soap may
be used for more effective cleaning.

b. Interior of Equipment. Perform the fol-
lowing procedures to remove dust and foreign
matter and to prevent leakage.

(1)

(2)

(3)

Remove the two securing screws at
the rear of the vtvm and pull the
chassis out of the case.
Blow out dust and foreign matter
from the vtvm with a low-pressure
dry air blower. Be sure that the bind-
ing posts, wiring, and all switches are
completely free of dust and foreign
matter.
Clean the binding posts, insulators,
and front panel with a rag saturated
in anhydrous denatured ethyl alcohol.

(4)

(5)

Caution: Use only anhydrous de-
natured ethyl alcohol when cleaning
the insulators of the switches. Other
cleaning solvents may react with the
insulating material in these switches.

When necessary, wash exposed insu-
lating material of all switches with a
small stiff bristled brush and anhy-
drous denatured ethyl alcohol.
After washing, recoat the exposed
switch insulating material with a so-
lution of Dow Corning 200 having a
viscosity between 50 arid 200
centistokes (10 percent solution of
100 viscosity grade Dow Corning
200 in anhydrous denatured ethyl al-
cohol.) This solution will prevent
any leakage due to moisture on these
surfaces. Do not apply grease or
other lubricant to switch wafers.

3-9. Touchup Painting Instructions
Remove rust and corrosion from metal sur-

faces by lightly sanding them with fine sand-
paper. Brush two thin coats of paint on the
bare metal to protect it from further corrosion.
Refer to the applicable cleaning and refinish-
ing practices specified in TM 9–213.

3-10. Visual Inspection
When the equipment fails to operate prop-

erly, turn off the power and check for the con-
ditions listed below. Inspection will save re-
pair time and may also avoid further damage.
Do not check any item with the power on.

a. Wrong settings of switches and controls.
b. Damaged, disconnected, or poorly con-

nected power cord.
c. Burned-out fuse. (This condition usually

indicates some other fault.)
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3-11. Equipment Performance Checklist umn. When using the checklist in b be low,

a. General. The equipment performance follow each step in order. If the corrective
measures indicated do not restore normal

checklist provides a procedure for systemati- equipment performance, trouble-shooting is re-
cally checking equipment performance. All the quired by higher category. Note on the repair
corrective measures that the repairman can per- tag how the equipment performed and the cor-
form are given in the Corrective measures col- rective measures that were taken.

b. Checklist.

Note: Perform the following with the polarity switch set to + (positive).

(pa ra  3 -12)

(para 3-14).
(para

3-13).
(para 3-8b).

(para 3-13).

(para 3-8b).

3-12. Replacement of Fuse Caution: Do not rock or rotate a tube when

If the vtvm is completely inoperative, the
fuse is probably defective. Replace the defec-
tive fuse with a new one. If the new fuse
blows when power is applied, higher level re-
pair is required. Replace the fuse as follows:

a. Turn the fuseholder cap on the rear panel
counterclockwise to unlock the cap.

b. Pull out the fuseholder cap and the de-
fective fuse.

c. Remove the defective fuse and replace it
with a new one.

Note: A l-ampere fuse (cartridge type) is required
for 115-volt operation; a ½-ampere fuse (cartridge
type) is required for 230-volt operation.

3-13. Replacement of Tubes
(fig. 5)

Warning: Tube OA2/WA contains radioac-
tive material. Handle carefully to avoid
breaking.

20

removing it from its socket: use a tube puller
and pull the tube straight out.

a. General. Before replacing any - tubes,
check the power cord and fuses as the possible
source of trouble. If the trouble is not found,
follow the instructions given in b and c below
to check the tubes.

b. Use of Tube Tester. Remove the two se-
curing screws at the rear of the vtvm and pull
the chassis out of the case. Remove and test
one tube at a time. Discard a tube only if a
defect is obvious or the tube tester shows it to
be defective. Do not discard a tube that tests
at or near its minimum test limit. Replace the
original tube, or insert a new one of required.
before testing the next one.

c. Tube
suspected
ment still

Substitution Method. Replace a
tube with a new tube. If the equip-
does not work, remove the new tube



and put back the original tube. Repeat this
procedure with each suspected tube until the
defective tube is located.

TM 11-6625-599-12

Note: This method will not work when more than
one tube is defective in the same circuit.

Figure 5.  Voltmeter, Electronic AN/USM-98A, tube location.

3-14. Replacement of Decimal Point
Indicator Lamp

a. Remove the two securing screws at the
rear of the vtvm.

b. Pull the chassis out of the case.
c. Remove the four screws that secure the

front panel assembly to the chassis.

Caution: Be careful when handling the
front panel to prevent damage to the wiring.

d. Gently lift the front panel assembly from
the chassis and set it face down in front of the
chassis.

e. Remove the screws that secure the range
resistor and the five-decade attenuator printed
circuit boards to the front panel assembly.

f. Push the printed circuit boards aside
enough to allow access to decimal lampholders
PL1, PL2, PL3, or PL4 (fig. 6).

g. Press the sides of lampholder together
and remove the lampholder from the mounting
plate.

h. Remove the paper shield from the decimal
point indicator lamp.

i. Press in on the defective decimal point in-
dicator lamp and turn it counterclockwise to
unlock.

j. Pull the defective indicator lamp out and
replace it. Press the new decimal point indi-
cator lamp into the socket and turn it clockwise
to lock.

k. Replace the paper shield and press the
sides of lampholder to insert the shield in the
mounting plate.

l. Replace printed circuit boards on front
panel.

m. Secure front panel to chassis.
n. Replace chassis in and and secure with

two screws.
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Figure 6. Voltmeter, Electronic AN/USM-98A, rear view of
front panel, parts location.
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CHAPTER 4

SHIPMENT, LIMITED STORAGE, AND DEMOLITION

TO PREVENT ENEMY USE

Section 1. SHIPMENT AND LIMITED STORAGE
4-1. Disassembly of Equipment

To prepare the vtvrn for shipment or storage,
proceed as follows:

a. Disconnect the vtvm from the power
source.

b. See that the two screws (fig. 2) that
hold the case are tight.

c. Roll up the power cord and store it be-
hind the vtvm.

d. Roll up the test leads and place them in
a waterproof envelope for later packaging.

4-2.  Repackaging for Shipment or
Limited Storage

a. General. The exact procedure in repack-
aging depends on the material available and
the conditions under which the equipment is
to be shipped or stored. Adapt the procedures
outlined below whenever circumstances permit.
The information concerning the original pack-
aging (para 2—1 and fig. 3) will also be
helpful.

b. Material Requirements. The following
materials are required for packaging Volt-

Section Il. DEMOLITION

meter, Electronic AN/USM–98A. For stock
numbers of materials, consult SB 38-100.

c. Packaging. Package the vtvm as out-
lined below.

(1) Cushion the vtvm on all surfaces with
pads of filler material.

(2) Place the cushioned unit within a
wrap of corrugated cardboard.

(3) Secure the wrap with gummed tape.

4-3. Handling, Storage, and Disposal
of Radioactive Material

Follow the procedures for safe handling,
storage, and disposal of radioactive materials
as directed by TB SIG 225, AR 40–580, and
AR 755-380.

OF MATERIEL TO PREVENT
ENEMY USE

4-4. Authority for Demolition
The demolition procedures given in para-

graph 4-5 will be used to prevent the enemy
from using or salvaging this equipment. Dem-
olition of the equipment will be accomplished
only upon the order of the commander.

4-5. Methods of Destruction
Any or all of the methods of destruction

given below may be used. The time available
will be the major determining factor for the
methods to be used in most instances when
destruction of equipment is undertaken. The

tactical situation also will determine in what
manner the destruction order will be carried
out. In most cases, it is preferable to demolish
completely some portions of the equipment
rather than to partially destroy all the equip-
ment units.

a. Smash. Smash the case and interior units;
use sledges, axes, hammers, crowbars, or heavy
tools. Remove the chassis from the case and
smash the V0LTS meter, the tubes, the knobs,
and the controls. Bend the case and the chassis
frame.
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b. Cut. Cut the cabling, cording, and wir-
ing; use axes, handaxes, machetes, or similar
cutting tools. Cut the power cord, the test
leads, and the wiring harness in a number of
places.

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

c. Burn. Burn the resistors, capacitors, wir-
ing, records, and technical manuals; use gaso-
line, kerosene, oil, flamethrowers, or incen-
diary grenades.

d. Dispose. Bury or scatter the destroyed
parts, or throw them into waterways. This is
particularly important if a number of parts
have not been completely destroyed.
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APPENDIX I

REFERENCES

Following is a list of applicable reference available to the operator and organizational repair-
man of the vtvm.

AR 40-580

AR 755–380

DA Pam 310-4

MIL-STD-129B
SB 38-100

TBSIG 225
TM 9-213
TM 11–6625-599-20P

TM 38-750

Medical Service, Control of Hazards to Health from Radioactive Materi-
als.

Disposal of Supplies and Equipment. Disposal of Unwanted Radioactive
Material.

Index of Technical Manuals, Technical Bulletins, Supply Manuals (types
4, 6, 7, 8, and 9), Supply Catalogs (type CL), Supply Bulletins, Lubri-
cation Orders, and Modification Work Orders.

Marking for Shipment and Storage.
Preservation, Packaging, and Packing Materials, Supplies, and Equip-

ment Used by the Army.
Identification and Handling of Radioactive Signal Items.
Painting Instructions for Field Use.
Organizational Maintenance Repair Parts and Special Tools List, Volt-

meter, Electronic AN/USM–98A.
Army Equipment Record Procedures.
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APPENDIX II
MAINTENANCE ALLOCATION

Section 1. INTRODUCTION

A2-1. General
a. This appendix assigns maintenance func-

tions to be performed on components, assem-
blies, and subassemblies by the lowest appro-
priate maintenance category.

b. Columns in the maintenance allocation
chart are as follows:

(1)

(2)

Part or component. This column
shows only the nomenclature or
standard item name. Additional de-
scriptive data are included only where
clarification is necessary to identify
the component. Components, assem-
blies, and subassemblies are listed in
top-down order. That is, the assem-
blies which are part of a component
are listed immediately below that
component, and the subassemblies
which are part of an assembly are
listed immediately below that assem-
bly. Each generation breakdown
(components, assemblies, or subas-
semblies ) is listed in disassembly or-
der or alphabetical order.
Maintenance function. This column
indicates the various maintenance
functions allocated to the categories.

(a)

(b)

(c)

(d)

Service. To clean, to preserve, and
to replenish lubricants.

Adjust. To regulate periodically
to prevent malfunction.

Inspect. To verify serviceability and
to detect incipient electrical or me-
chanical failure by scrutiny.

Test. To verify serviceability and
to detect incipient electrical or me-
chanical failure by use of special
equipment such as gages, meters,
etc.

(e)

(f)

(g)

(h)

(i)

Replace. To substitute serviceable
components, assemblies, or subas-
semblies, for unserviceable compo-
nents, assemblies, or subassem-
blies.

Repair. To restore an item to serv-
iceable condition through correction
of a specific failure or unservice-
able condition. This function in-
cludes but is not limited to weld-
ing, grinding, riveting, straighten-
ing, and replacement of parts other
than the trial and error replace-
ment of running spare type items
such as fuses, lamps, or electron
tubes.

Align. To adjust two or more com-
ponents of an electrical system so
that their functions are properly
synchronized.

Calibrate. To determine, check, or
rectify the graduation of an instru-
ment, weapon, or weapons system,
or components of a weapons sys-
tem, or components of a weapons
system.

Overhaul. To restore an item to
completely serviceable condition as
prescribed by serviceability stand-
ards developed and published by
heads of technical services. This is
accomplished through employment
of the technique of “Inspect and
Repair Only as Necessary”
(IROAN). Maximum utilization
of diagnostic and test equipment is
combined with minimum disassem-
bly of the item during the overhaul
process.
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(j) Rebuild. To restore an item to a
standard as near as possible to orig-
inal or new condition in appearance,
performance, and life expectancy.
This is accomplished through the
maintenance technique of complete
disassembly of the item, inspection
of all parts or components, repair
or replacement of worn or unserv-
iceable elements using original
manufacturing tolerances and/or
specifications and subsequent reas-
sembly of the item.

(3) Operator, organization, direct sup-
port, general support, and depot.
The symbol X indicates the cate-
gories responsible for performing
that particular maintenance operation,
but does not necessarily indicate that
repair parts will be stocked at that
level. Categories higher than those
marked by X are authorized to per-
form the indicated operation.

(4) Tools required. This column indi-
cates codes assigned to each individ-
ual tool equipment, test equipment,
and maintenance equipment refer-
enced. The grouping of codes in this
column of the maintenance allocation

chart indicates the tool, test, and
maintenance equipment required to
perform the maintenance function.

(5) Remarks. Entries in this column will
be utilized when necessary to clarify
any of the data cited in the preceding
columns.

c. Columns in the allocation of tools for
maintenance functions are as follows:

(1) Tools required for maintenunce func-
tions. This column lists tools, test,
and maintenance equipment required
to perform the maintenance func-
tions.

(2) Operator, organization, direct sup-
port, general support, and depot.
The dagger (t) symbol indicates the
categories normally allocated the fa-
cility.

(3) Tool code. This column lists the tool
code assigned.

A2-2. Maintenance by Using Organizations
When this equipment is used by signal serv-

ice organizations organic to theater headquar-
ters or communication zones to provide thea-
ter communications, those maintenance func-
tions allocated up to an including general
support are authorized to the organization op-
erating this equipment.
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APPENDIX Ill
BASIC ISSUE ITEMS LIST

Section 1. INTRODUCTION

A3-1. General
This appendix lists items supplied for initial

operation and for running spares, The list in-
cludes tools, parts, and material issued as part
of the major end item. The list includes all
items authorized for basic operator mainte-
nance of the equipment. End items of equip-
ment are issued on the basis of allowances pre-
scribed in equipment authorization tables and
other documents that are a basis for requisi-
tioning.

A3-2.  Columns
Columns are as follows:
a. Federal Stock, Numbcr. This column lists

the 1l-digit Federal stock number.
b. Designation by Model. Not used.
c. Description. Nomenclature or the stand-

ard item name and brief identifying data for
each item are listed in this column. When req-
uisitioning, enter the nomenclature and de-
scription.

d. Unit of Issue. The unit of issue is each
unless otherwise indicated and is the supply
term by which the individual item is counted
for procurement, storage, requisitioning, al-
lowances, and issue purposes.

e. Expendability. Nonexpendnble items are
indicated by NX. Expendable items are not
annotated.

f. Quantity Authorized. Under "Items
Comprising an Operable Equipment”, the col-
umn lists the quantity of items supplied for the
initial operation of the equipment. Under
“Running Spare Items”, the quantities listed
are those issued initially with the equipment
as spare parts. The quantities are authorized
to be kept on hand by the operator” for main-
tenance of the equipment.

g. Illustration. The “Item N(),” column
lists the reference symbols used for identifica-
tion of the items in the illustration or text of
the manual.
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LOGSA
6625-735-2114

LOGSA
6625-753-2114

LOGSA
6625-395-9313

LOGSA
5960-503-4880

LOGSA
5960-505-0273

LOGSA
5960-834-4045

LOGSA
5960-805-5775

LOGSA
5960-827-8782

LOGSA
5960-882-0160

LOGSA
5920-131-9816

LOGSA
6240-155-8706
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GLOSSARY

Differential Voltmeter-A type of voltmeter
that measures an unknown voltage by com-
paring it with a known, variable voltage.
The difference, or differential, is indicated
by a meter circuit. When the internal,
known voltage is varied until it is equal to
the voltage being measured, as indicated by
zero meter deflection, the unknown voltage
is determined.

Input Resistance Ohms/Volt—The amount of
impedance presented by a voltmeter to a
source of electromagnetic force when meas-
uring voltages.

Nominal Value-A usual or expected value,
not necessarily a specific or fixed value ex-
cept under given conditions.

Null- The condition wherein one value can-
cels the effect of another.

Resolution-The smallest increment that can
be observed or measured.

Sixty-Cycle Chopper—A vibrating or oscillat-
ing device used to connect a circuit alter-
nately to two different circuits or points 60
times per second. The contact arm is moved
by a coil energized by a 60-cps filament sup-
ply,

Voltage Excursion— The deviation or variation
of voltage about a given value, usually re-
ferred to in describing instability of dc volt-
ages.
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