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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.



Changes in force: C1,C2,C3,and C4

CHANGE }

No. 4

™ 11-6625-599-12
c4

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 Paragraphs 1-3 and 1-3.1 are superseded as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 1V covers the
earlier units; appendix V covers later units
manufactured under contract DAABQ7-74-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-
tion.”

Page 26. Appendix Il is superseded as follows:

APPENDIX 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-
tion, or failure 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
(servicelaction) 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
€equi pment/components.
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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.

. 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 )

a. Tool or Test Equipment Reference Code. The
numbers in this column coincide with the numbers



used in the tools and equipment column of the MAC.
The numbers indicate the applicable tool or test
equipment for the maintenance functions.

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

¢. Nomenclature. This column lists the noun name
and nomenclature of the tools and test equipment
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required to perform the maintenance functions.

d. National/NATU Sock 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)



SECTION i1  MAINTENANCE ALLOCATION CHART
FOR

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

» () [E) @) t)
GROUP COMPONENT/ASSEMSBLY MAINTENANCE MAINTENANCE CATEGORY TOOLS AND
NUMBER FUNCTION CQUIPMENT

c -] r H -]

00 VOLTMETER, ELECTRONIC AN/USM-98A; AN/USM-98B Inspectl 0.5

Service 1.0 9

Replace 0.75 -]

Adjust 1.0 8

Test 2.0 1,3 thru 9

Repair 1.5

Repair 2.0 8

Calidbrate 2.5 1,3 thru o

Overhaul u.0 2 thru 8
o1 VOLTMETER, ELECTRONIC, ME-161A/U; ME-161B/U Inspect! 0.5

Service 1.0 9

Replace 0.75 9

AdJust 1.0 8

Test 2.0 1,3,s,6,7,8

Repair 1.5 9

Repatr 2.0 8

Calidbrate 2.5 1,3 thru 8

Overhaul 2.0 2 thru 8
02 TEST LEAD SET CX-1331/U Repair 1.0 8

Replace .25 8

(1) Visual only.

(2) Replacement of easily replaced parts, some tubes, knobs and fuses.




TABLE 1. TOOL AND TEST EQUIPMENT REQUIREMENTS

FOR
VOLTMETERS, ELECTRONIC AN/USM~98; AN/USM-98B

TOOL OR TEST

MATIAMAL /MATA

" EQUIPMENT mc',\"::w € NOMENCLATURE 'STOCK NUMBER | TOOL NUMBER
REF CODE
1 K TEST SET, ELECTRON TUBE TV-TD/U 6625-00-820-0064
2 b TEST SET, ELECTRON TUBE TV-2/U 6625-00-669-0263
3 H,D TRANSFORMER; VARIABLE POVER CH-16/U 5950-00-688-5722
4 H,D VOLTMETER, DIGITAL AN/GSM-64B 6625-00-022-7984
5 H,D VOLTMETER, AC, IS-185 or 6625-00-405-6608
VOLTMETER, ELECTRONIC ME~202/U 6625-00-709-0288
6 H,D POWER SUPPLY PP-3135/U 6625-00-635-7991
7 K,D MULTIMETER TS-352B/U 6625-00-553-0142
8 H,D TOOL KIT, ELECTRONIC EQUIPMERT TK-105/G 5180-00-610-8177
9 0 TOOLS AND TEST EQUIPMENT AUTHORIZED TO THE REPAIRMAN-USER BY

VIRTUE OF HIS ASSIGNED MISSION.
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LOGSA
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Page 31. Add appendix V after appendix V.

APPENDIX V
ORGANIZATIONAL MAINTENANCE
REPAIR PARTS AND SPECIAL TOOLS LIST

Section |.

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 Il. 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.

h. Section I11. Special Tools List. Not applicable.

C. Section 1V. 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. Hlustration. 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
PA —

Definition

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

INTRODUCTION

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

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:

Applicationl Explanation

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.



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 atwo+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 reguisitioned.

h. Quantity Incorporated in Unit. Indicates the
guantity of the item used in the breakout shown on
theillustration figure, which is prepared for afunc-
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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" arelisted in the tabular listing,
therefore, there may be a break in the item number
sequence. Only illustrations containing or ganiza-
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.

. 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)



SECTIC Il REPAIR PARTS LIST

[(M (2) 13 4 (5) 6 17 (8;

ILLUSTRATION QTy

) | @ | SMR N;:é?KAL PART FscM DESCRIPTION Ug: INC

A6 |item | cooE NUMGER NUMBER usABLE oN|meas| N

No. | No. CODE umT

GROUP O1: VOLTMETER,ELECTRONIC ME-161B/U

AS5-1 20 PAOZZ |5920-00-636-0963 | FO3B250V1A 81349 | FUSE, CARTRIDGE EA 1
AS5-2 5 PAOZZ 6BQSEL84 81349 | TUBE,ELECTRON EA 1
A5-2 § | PAOZZ }5960-00-827-8782 12A%7WA 81349 | TUBE,ELECTRON EA |2
A5-2 23 PAOZZ |5960-00-494-8879 | 319A2 04232 | SHIELD,TUBE EA 1
A5-2{ 24 | PA0ZZ |5960-00-836-6273 | 0G3-85A2 73445 | TUBE,ELECTRON EA |1
A5-3| 14 | PAOZZ |5060-00-682-8627 | 6AWBA 80131 | TUBE,ELECTRON EA 11
A5-3| 19 | PAOZZ |5960-00-503-4880 0A2WA 81349 | TUBE,ELECTRON EA |1
AS-3 20 PAOZZ 319A2 83330 | SHIELD,TUBE EA 1
AS-3| 35 | PAOZZ ]5060-00-061-1186 | 6267EF86 73445 | TUBE,ELECTRON EA |1
AS-3| 36 |Paozz |5960-00-868-4365 | 550 83330 | SHIELD,TUBE EA |1
AS-4 6 PAOZZ MS91528C2G2B 96906 | KNOB EA 5
AS5-4 9 | pAOZZ MS91528C1G2B 96906 | KNOB EA |1
AS-4 10 | pAaOZZ MS91528C2F2B 96906 | KNOB EA |2
AS-4 11 PAOZZ MS91528C1F2B 96906 | KNOB EA 2
A5=5 4 | PAOZZ |6240-00-155-8706 {47 08806 | LAMP, INCANDESCENT EA |4
AS5-5 5 PAOZZ SMB605028 80063 | SHIELD,PILOT LIGHT EA 4
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Figure A5-1. Chassis, electrical equipment
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By Order of the Secretary of the Army:

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

Distribution:

Active Army:
USASA (2)
COE (1)
TSG (1)
USARRENBD (1)
DARCOM (1)
TRADOC (1)
OS Maj Comd (4)
LOGCOMDS (8)
MICOM (1)
TECOM (1)
USACC (4)
MDW (1)
Armies (2)
Corps (2)
HISA (Ft Monmouth) (33)
Sve Colleges (1)
USASESS (5)
USAADS (2)
USAFAS (2)
USAARMS (2)
USAIS (2)
USAES (2)
USAICS (3)
MAAG (1)
USARMIS (1)

NG: State AG (3).
USAR: None.

For explanation of abbreviations used, see AR 310-50.
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FRED C. WEYAND
General, United States Army
Chief of Staff

Sig FLDMS (1)
USAERDAA (1)
USAERDAW (1)
Instl (2) except
Fort Gillem (10)
Fort Gordon (10)
Fort Huachuca (10)
Fort Carson (5)
Ft Richardson (ECOM) (2)
LBAD (14)
SAAD (30)
TOAD (14)
SHAD (3)
Units org under fol TOE
(1 copy each unit):
11-16
1197
1198
11-117
11-302
11-500(AA-AC)
29-134
29-136
29402
29427



CHANGE

No. 3

™™ 11-6625-599-12
C3

HEADQUARTERS
DEPARTMENT OF THE ARMY
WasHINGTON, D. C., 28 December 1973

Changes in forceC1,C2,and C3
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 24 November 1964, is changed as follows:

Page 3, paragraph 1-3. Delete paragraph 1-3 and
substitute:

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)land 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)land MCO P4610.19 (Marine Corps).

Paragraph 1-3.1. is added as follows:

1-3.1. Reporting of Errors

The reporting of errors, omissions, and recom-
mendations for improving this publication by the
individual user is encouraged. Reports should be
submitted on DA Form 2028, Recommended
Changes to Publications, and forwarded direct to
Commander, US Army Electronics Command,
ATTN: AMSEL-MA-C, Fort Monmouth, NJ 07703.
Page 6, paragraph 1-6. Change title to:

Components and Dimensions of” Voltmeter,

Electronic 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

FSN QTY 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 1,11
6625-753-2114 1 Voltmeter, Electronic ME-161A/U; ME-161B/U 111

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

ond sentence.
Page 30, appendix Ill. Delete appendix IlI.



By Order of the Secretary of the Army:

Official:

VERNE L. BOWERS

Major General, United Sates Army

The Adjutant General

Distribution:
Active Army:

USASA (2)

CNGB (1)

ACSC-E (2)

Dir of Trans (1)

COE (1)

TSG (1)

USAARENBD (1)

USAMB (10)

AMC (1)

MICOM (2)

TECOM (2)

USACC (4)

HISA (ECOM) (18)

TRADOC (2)

ARADCOM (2)

ARADCOM Rgn (2)

0S Maj Comd (4)

LOGCOMD (3)

USACDCEC (10)

MDW (1)

Armies (2)

Corps (2)

Instl (2) except
Ft Gordon (10)
Ft Huachuca (10)
Ft Carson (5)

Sve Colleges (1)

USASESS (10)

USAINTS (3)

YYIQ A ATNQ 700N

USAADS (2)

CREIGHTON W. ABRAMS
General, United States Army
Chief of Saff

USAFAS (2)
USAARMS (2)
USAIS (2)

USAES (2)

Gen Dep (2)

Sig Sec, Gen Dep (2)

Sig Dep (2)

AD (2) except
SAAD (30)
LBAD (14)
STOAD (14)
ATAD (10)

ATS (1)

MAAG (1)

WRAMC (1)

USARMIS (1)

ARADMAC (2)

USAERDAA (1)

USAERDAW (1)

Sig FLDMS (1)

Ft Richardson (ECOM Ofc) (2)

Units org under fol TOE:- 1 ea.
11-16
11-97
11-98

11-500 (AA-AC)
29-134
29-136

2Q_ENN

ETad'a '

ARNG : State AG (3).
USAR: None.
For explanation of abbreviations used, see AR 310-50.



Changes in force: C1and C 2

T™ 11-6625-599-12

*C2

Change HEADQUARTERS
DEPARTMENT OF THE ARMY
No. 2 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 |-1b, delete the first two lines.
Paragraph 1-3d, next to last line change “AD” to EM.

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

Page 31. Add appendix IV after appendix IlI.

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



APPENDIX IV
ORGANIZATIONAL MAINTENANCE REPAIR PARTS AND SPECIAL TOOLS LIST

Section |. 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
guantitative allowances for initial stockage at the
organizational level.

b. Repair Parts for Organizational Mainte-
nance—Section 1ll. 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 1V. 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-

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 subiject 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
guantity 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
guantity 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.



(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. Hlustrations. 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. ldentifications of the usable on codes in-
cluded in column 2 of section Il 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. 1V) 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. Ill) . Refer to
the page number noted in the index and locate
the reference designation (col. 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. Federal Supply Codes for Manufacturers

Code Manufacter
04232 Staver Company, Inc.
16676 Army Missile Command
75376 Kury & Kasch, Inc.
81349 Military Specifications
83330 Herman H. Smith, Inc.
92966 Hudson Lamp Company
96906 Standards



SECTION 11. PRESCRIBED LOAD ALLOWANCE

(1)

(2)

(3)

15-DAY ORG.
FEDERAL MAINT. ALLOWANCE
STOCK DESCRIPTION
R vsame on | (D@ (] ]
C00E 15 | 6-20 § 21-50051- 10
5920-199-9498 FUSE, CARTRIDGE: 1 2 2
FO2B250V1/2A (FOR 210-260 CHANGE OVER)
(81349)
5920-636-0963 FUSE: 2 2 2
FO3B250V1A (81349)
5960-503-4880 TURE, ELECTRON: 1 2 2 3
OA2WA (81349) 2 2 2 3
5960-682-8627 TUBE, ELECTRON: 1 2 2 3
6AWBA (81349) 2 2 2 3
5960-827-8782 TUBE, ELECTRON: 1 2 2 3 6
12AXT/WA  (81349) 2 2 2 3 6
5960-882-0160 TUBE, ELECTRON: 1 2 2 3
EF86/6267 (81349) 2 2 2 3
6240-155-8706 LAMP, INCANDESCENT: 1 2 2 3
47  (92966) 2 2 2 3
¥NOB: 2 2 2

MS91528C2G2B  (96906)




SECTION II1.  REPAIR PARTS FOR ORGANIZATIONAL MAINTENANCE

(n (2 (3) IOR KB (6) [
SMR FEDERAL DESCRIPTION UNIT ) ory 15-DAY ORGANIZATIONAL TLLUSTRAT I ONS
oot STOCK o | inc HAINTENANCE ALW (a) ()
NUMBER was| F1G 1TEM 0,
iference Mumber & s Code USABLE Ow wir [ Ty T T | w. On REFERENCE
Reference Number § Wir (ode Lot 1-5 ] 6-20]21-50]51-1 - DESIGNATION

b625-753-2115| A001 VOLTMETERS, ELECTRONIC AN/USM-98A
AND AN/USM-98B
{This item 1s nonexpendable)

P-O p355-064-1035 AD24A KNOB: 1 EA 5 . . hd .
$-642-3-BB (75376)

P-O A025 KNOB: 2 EA . . . . A2MP2
MS91528C1F2B  (96906)

P-O p355-668-9156] AO25A KNOB-: 1 EA |2 . . . .
$-653-BB-L (75376)

L) A026  KNOB 2 Ea f2 fe e e L. A2MP3
MS91526C2F2B  (96906)

P-O [5355-5i9-9379 AUZ6A KNOB i EA 3 | ]° [* |
S-647-3L (75376)

P-O A027 KNOB: 2 EA j1 i . . . A2MP4
MS91528C1G2B (96906)

P-O AO28 KNOB: 2 EA |5 . . 2 2 A2MP5
MS91528C2G2B  (96906)

P-C  [6240-155-8704 A039  LAMP, INCANDESCENT 1 Ea le | |2 [2 |s DS1 thru DS4
47 (92966) 2 Ea P4 e 12 12 I3 AZDSI thru AZD

P-C 5920~]3l-98lq Al12A  FUSE., CARTRIDGE 1 EA |1 . . 2 2 2-2| F1
10300253 (18876)

P-C [5920-199-9494 A112B  FUSE, CARTRIDGE 1 Ealr |- |- 2 |2 f22] e\
FO2B250V 1/24(FOR 210-260 CHANGE OVER)
(81349)

P-C $920-636-0963| A114 FUSE 2 EA 1 d . 2 2 3—2.]1 A3F1
FO3IB250V1A (81349)

P-C |5960-882-016Q A161 TUBE. ELECTRON 1 EA 1 . 2 2 3 2-7| V202
EF86/6267 (81349) 2 EA |1 [* |2 [z |3 [a%1] A3A2v202

P-C [5960-682-8621A162  TUBE. ELECTRON- 1 Ea 1t |+ j2 |2 |3 [2-7] vaos
CAWSBA (81349) 2 EA 1 M 2 2 3 2-7.1] AJA2V203

P-C  |5960-503-488¢ A163 TUBE. ELECTRON 1 EA 1 . 2 2 3 2-7 ) V204
OA2WA (81349) 2 EA |1 . 2 2 3 2-7.1] AJA2V204

P-O [5960-958-752§ A164  SHIELD, ELECTRON TUBE 2 EA 1 [+ [+ [+ | AJAZE
550 (83330)

P-0 A165  SHIELD, ELECTRON TUBE: 2 TS SI I ER R A3AZE
319A-2  (04232)

P-C  |5960-827-8783 A195 TUBE, ELECTRON: 1 EA |2 2 2 3 6 2-4 | V105,V106
12AX7/WA (81349) 2 EA ]2 2 2 3 [ 3-4.) AJAJVIOS,

AJA3V108

P-0 15960-958.752 A206  SHMIELD, ELECTRON TUBE 2 EA 11 | RreF|REF|REF|REF AJAIE]

SAME AS A164




FEDERAL
STOCK
NUMBER

5920-131-9816
5920-199-9498
5920-636-0963
5960-503-4880
5960-503-4880
5960-682-8627
5960-682-8627
5960-827-8782
5960-827-8782
5860-827-8782
5960-827-8782
5960-882-0160
5960-882-0160
5960-958-7520
5960-958-7520
6240-155-8706
6240-155-8706
6240-155-8706
6240-155-8706
6240-155-8706
6240-155-8706
6240-155-8706
6240-155-8706

Reference
No.
MS91528C1F2B
MS91528C1G2B
MS91528C2F2B
MS91528C2G2B
319A-2

SECTION IV. INDEX-FEDERAL STOCK NUMBER CROSS REFERENCE
TO FIGURE AND ITEM NUMBER OR REFERENCE DESIGNATION

FIGURE ITEM NUMBER OR FEDERAL FIGURE ITEM NUMBER OR
NUMBER REF. DESIGNATION STOCK NUMBER REF. DESIGNATION
— 1 NUMBER , 11 1
} m 1 r 1 '
2-2 F1
2-2 F1
2-2.1 AJF1
2-7.1 A3A2V204
2-7 V204
2-7.1 A3A2V203
2-7 V203
2-4.1 A3A3V105
2-4.1 A3A3V106
2-4 V105
2-4 V106
2-7.1 A3A2V202
2-7 V202
A3A2E
A3A3E1
A2DS1
A2DS2
A2DS3
A2DS4
DS1
DS2
DS3
DS4
Mfg. Fig. Ref.
Code No. Desig.
96508 A2MP2 -
96906 A2MP4
96906 A2MP3
96906 A2MP5
04232 A3A2ZE




SECTION V. INDEX-REFERENCE DESIGNATION
CROSS REFERENCE TO PAGE NUMBER

REFERENCE PAGE REFERENCE PAGE REFERENCE PAGE
DESIGNATION ' NUMBER , DESIGNATION , , NUMBER \ DESIGNATION R NUMBER
¥ v | l L L L) 4
DSl
Ds2
Ds3

-

V105

v202
v203
vaoh
A2DS1
A2DS2
A2DS3
A2DSk
AMP2
AMP3
A2MPL
AMPS
A3F1
A3AZE
A3A2V202
A3A2v203
A3A2V20h
A3A3El
A3A3V10S
A3A3V106

aonooonnnnnnoNONONONONONONONONONONONONONONON




By Order of the Secretary of the Army:

W. C. WESTMORELAND,
General, United Sates Army,
Official: Chief of Saff.

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

Distribution:

Active Army:

USASA (2) Fort Carson (21)

CNGB (1) Ft Richardson (USAECOM) (2)

ACSC-E (2) WSMR (3)

Dir of Trans (1) Army Dep (2) except

CofEngrs (1) LBAD (14)

TSG (1) SAAD (30)

CofSptS (1) TOAD (14)

USAARENBD (2) LEAD (7)

USAMB (10) NAAD (5)

USACDC (2) SVAD (5)

USACDC Agcy (1) ATAD (10)

USAMC (1) Gen Dep (2)

CONARC (5) Sig Sec Gen Dep (5)

ARADCOM (2) Sig Dep (10)

ARADCOM Rgn (2) Sig FLDMS (2)

USARADBD (2) ATS (1)

USAAESWBD (2) USAERDAA (2)

OS Maj Comd (4) USAERDAW (5)

USARAL (10) USACRREL (2)

USARYIS (5) MAAG (1)

LOGCOMD (5) USARMIS (1)

USAMICOM (4) APG (10)

USATECOM (2) Units org under fol TOE

USASTRATCOM (10) (2 copies each:

USAESC (70) 6-100 11-500 (AA-AC)

MDW (1) 6-155 17

Armies (2) 6-156 17-100

Corps (2) 6-185 20-134

1st Cav Div (3) 6-186 29-136

Svc Colleges (2) 6-200 29-402

USASESS (40) 6-215 29-427

USAADS (10) 6-216 29-500

USAFAS (2) 6-300 32-87

USAARMS (2) 6-345 32-97

USAIS (2) 6-346 37

USAES (2) 6-385 37-100

USAINTS (3) 6-386 44-2

WRAMC (1) 7 44-12

USACDCEC (10) 7-100 44-236

ARADMAC (5) 11-16 44-536

Redstone Arsenal (5) 11-97 44-568

Insti (2) except 11-98 55-458
Fort Gordon (10) 11-117 57
Fort Huachuca (10) 11-158 57-100

NG: None.
USAR: None.

For explanation of abbreviations used, see AR 310-50.






T™ 11-6625-599-12

Ci
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
No. 1 WasHingTon, D.C., 28 October 1969

Operator and Organizational Maintenance Manual

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

™ 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



Tube type OA2/WA used in this equip-
ment contains radioactive material. This
tube is potentially hazardous when broken;

see gqualified 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).

TEST LEAD SET

CX-—331A/U ’

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.
figure 1.

Add figure 1.1 after

VOLTMETER
ELECTRONIC
ME—I61B/U

™ 6625-599-12-C1-1

Figure 1.1 Voltmeter, Electronic AN/USM-98B,
less two-prong adapter and technical manual



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 Il, the basic issue items
list is in appendix IlI.

NOTE

Appendixes Il and Il are current
as of 1 May 1969.

Paragraph 1-2. 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 (MWOQ's) pertaining
to the equipment.

Paragraph 1-3. Delete and substitute:

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.
land 1.1)

Page 7, paragraph 1-6, chart. Delete and
substitute:

Quantity Item

Dimensions (in.)
Height

Unit

Depth Width weight (lbs)

1 Voltmeters, Electronic
ME-161A/U and
ME-161B/U.

1 Test Lead Sets
CX-1331A/U and
CX-1331B/U

{4 feet long).

2 ™ 11-6625-599-12

13 14

9-3/4 24

........ 1/4




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, that ap-
pear at the rear of the equipment

Add figure 2.1 after figure 2.

TM6625-599-12-C1-2"

Figure 21 Voltmeter, Electronic AN/USM-98B, rear view



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-161A/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 |. 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
AR 755-15
DA Pam 310-4

Licensing and Control of Sources of lonizing Radiation.
Disposal of Unwanted Radioactive Material.
Index of Technical Manuals, Technical Bulletins, Supply Man-

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

Orders.
DA Pam 310-7
MIL-STD-129D

U. S. Army Equipment Index of Modification Work Orders.
Marking for Shipment and Storage.



SB 38-100

Preservation Packaging, Packing, and Marking Materials,

Supplies, and Equipment Used by the Army.

Instructions for Painting and Resewing Electronic

Identification and Handling of Radioactive Items in the Army

TB 746-10 Field

Command Equipment
TB 750-237

Supply System.
™™ 9-213

TM 11-6625-599-20P

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

Lists: Voltmeter, Electronic AN/USM-98A.

TM 38-750

Page 26, appendix Il. Delete and substi-

tute

Army Equipment Record Procedures.

APPENDIX 11

MAINTENANCE ALLOCATION

Section |I.

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

INTRODUCTION

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. Overhaul. 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-
erations or other paramount factors and
then only at the depot maintenance cate-
gory. Rebuild reduces to zero the hours
or miles the eguipment, or component there-
of, has been in use

I. 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. Column
2 lists 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
that function at higher categories. The
codes used represent the various mainten-
ance categories as follows:

Code Maintenance category
Covvvvvnn Operator/crew

(o DU Organizational maintenance
Foorriiiii Direct support maintenance
Ho.ooooooo. General support maintenance
DI 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 specific
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 | 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 column lists
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.



SECTION I1. MAINTENANCE ALLOCATION CHART

MAINTENANCE FUNCTIONS

[N]
GROUP = o TOOLS AND
COMPONENT ASSEMBLY ] < W 2 REMARKS
-
NUMBER NOMENCLATURE 5 RHHAE 5} Q|2 2 EQUIPMENT
ajrizi =2 9 - .; -] ﬁ Pl
glilE|d|3]< oW ] &
< l‘-' nj<j< 5 Sl 5 [
VOL/IMETER, ELECTRONIC AN/USM-98A; AN/USM-98B ono . . 1.3.4,5.6,7.8
279 Y9 799,101,
D 2,3,4,5,6,7,8
VOLAMETER, ELECTRONIC ME-161A/U; ME-161B/U Functions are listed for end

item AN/USM-98A and B




TOOLS AND MAINTENANCE o FEDERAL man smsssmem
EQUIPMENT CATEGORY NOMENCLATURE NaUlMU;;R TOGL NUMBER

1 ) { TEST SEr, ELECTRON TURE, TV-TD/U 6625-820-0064

2 TEST SET, ELECTRON TUBE, TV-2( )/u 6625-669-0263

3 H,D TRARSFORMER, VAKIAELE POWER, CN-16/U 5950-235-2086

b H,D VOLAMETER, DIGTTAL; AN/GSM-64 6625-870-2264

5 D VOUHETER, AC, 18-155 6625-405-6608

6 H,D POWER SUPPLY, PP-3941/G 6130-985-8143

7 H,D MULTIMETER, TS-352B/U 6625-553-0142

8 H,D TOOL KIT, TX-105/G

5180-610-8177



LOGSA
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LOGSA
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LOGSA
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Page 30, appendix Ill. Delete and sub-
stitue:

APPENDIX 111
BASIC ISSUE ITEMS

Section I. INTRODUCTION
A3-1. Scope Code Explanation
This appendix lists itmews whhich accompany P2 - Assigned to items which are NSA design con-
the Voltmeters, Electronic AN/USM-98A trofled; unique repair parts, special tools, test,
and an AN/USM-98B or are required for measunn edan%n dlaggggtlliced u;/prpr?gt’AmIfh
installation, operation, or operator's main- SEC logistic system, and which'are not subject
tenance. This appendix is current as of to the provisions of AR 380-41.
1 May 1969. P10 , , _ _

- Assigned to items which are NSA design con-
trolled: specia lltools, test, measuring, and
diagnostic equipment for COMSEC support,

A3-2.  Genera V\%@% %%e%clcgunaablehurﬁlder the prg\égsliaonds
This, bais; issue items list is divided into e L anc wWhich are siocked an
the following sections %%I.|ed by the Army COMSEC logistic sys-
_a. Basic Issue Items - Section Il. A M - Repair parts which are not procured or s tocked.
list of items which accompany the AN/ but are to be manufactured in indicated mainte-
USM-98A and AN/USM-98B and are re- nance levels.
quired by the operator/crew for installation, A - Assemblies which are not procured or stocked
operation, or malntenance. as such, but are made up of two or more
. . . units. Such component units carry individual

b. Maintenance and Operating Supplies stock numbers and descriptions, are procured

- Section IIl1.  Not applicable. and stocked separately and can be assembled
to form the required assembly at indicated
maintenance categories.

- i X - Parts and assemblies which are not prpcured
A3-3. Explanation of Columns or stocked and the mortality of which nor-
The followin% provides an explanation of mally is below that of the applicable end item
columns in th etabular list of section II. or component. The failure of such part or

assembly would result in retirement of the
‘a. Source, Maintenance, and Recovera- end item from the supply system.
bility Codes (SMR), Column 1. X1-  Repair parts which ?re nothprocured cIJIr ts;to]glﬁeéjd
A . The requirement for such items will be fi
(1) Source codes, indicate the selection f th higher assembl _
status ‘and source for thte listed item.” Source B%nue?]et_o the next higner bly:or com
codes are - X2 . : ,

- Repair parts which are not stocked. The in-

dicated maintenance category requiring such
. repair parts will attempt to obtain same
Code Explanation through canni balti)zati ;%rr Vr\]/herehsuch (%p;?ir

- ; ; ; i parts are not obtainable through cannibali-

P Reﬁg'r% ?ﬂ%vélﬂ'/%]sgreosrt%mg 'STJF% wsg)/gltleerg zation, requirements will be reguisitioned, with
and authorized for use at indicated mainte- accompanying justification, through normal
nance categories. supply channels.

P2 - Repair parts whhich are procured and stocked G -

for insurance purposes because the combat
or military essentiaity of the end item dic-
tates that a minimum quantity be available
in the supply system.

10

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.



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

Code Explanation

Covivvennn Operator/crew

(o AU Organizational maintenance
NOTE

No other codes are to be used.

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

Code
R_

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.

s — Repair parts and assemblies which are economic-
aly repairable aa 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.

T— High-dollar value recoverable repair parts which
are subject to specia 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.

U -

b. Federal Sock 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 aphabetic abbreviation in-
dicating the amount or quantity of the
item upon which the alowances are based,
eg., 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. Hlustration, 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 11

Not applicable.
A3-5. Federal Supply Code for Manufac-
turers

Code Manufacturer’s name
80131 . . .. Electronic Industries Association
81349.... Military Specifications

11



SECTION I1. BASIC ISSUE ITEMS

;]

NO ACCESSORIES, TOOLS OR TEST BQUIPMENT ARE REQUTRED T
ISSUED WITH THIS BQUIPMENT

NO BASIC ISSUE ITEMS ARE MOUNTED IN OR ON THIS
BQUIPMENT

(1) (2) (3) W) 1 )] (e) , (7)
e FEDERAL DESCRIPTION "NARLAR L] LLUSTRAT 1ous
Co0E sToex oF inc | Fumm '(-) \ m(:’-o
L 1] USABLE OM MEAS | 1w JwiTw 6. .
Reference Number & Mfr Code oot WY TEQUIPY NO. “!£3'|§:."|=E
G-C-R 6625-753-2115] VOLTMETERS, ELECTRONIC AN/USM-98A AND AN/USM-98B
(This item 1s nomexpendabdle)
TECHNICAL MARUAL T™ 11-6625-599-12 [N B 1
Requisition through pinpoint account number 1f assigned;
ise ! st Adjutant General facility.
For technical manuals the quantity indicates the maximm
number of coples authorized for packing (or issue) with the
equipment. Where a number of these equipments are concentrated
in & smmll area, the quantity on hand may be reduced to the
minimm gctual requirements as determined by the commnding
officer of the unit.
P 5960-503-48807 ELECTROM TUEE: QAZMA; 8134 EA 1 1 5 vook
PC 5960-836-6273| ELECTRON TUBR: 0G3/BS5A2; 80131 T I 1] s viok
P=C 5960-682-8627| ELECTRON TUBE: GAWSA; 80131 FA 1 1 ] V203
PL 5960-852-0235|] ELECTRON TUBE: 6BR5; 8139 EA 1 1 S V102
P-C 5960-827-8782| ELECTROM TUBE: 12AXTWA; 81349 EA 2 1 5 V105, V106
P-C 5960-061-1186| ELBCTRON TUBE: EFPB6/6267; 80131 Ml 1 1] s v202
PC 5920-636-0963] ¥USE, CARTRADGE: FO3B250VIA; 8139 EA 1 S 2, Fl
2.1
P-C 6240-155-8706 | LAMP, INCANDESCENT: MS155T1-2; 81340 FA L3 2 DS1 thru DSk
P-C 6625-395-9313| TEST LEAD SET CX-1331A/U Al 1 1|,
1.1
6-C 6625-753-2114| VOLTMETER, ELECTRONIC ME-161A/U; ME-161B/U Bl 11,
1.1

12
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Figure 1. Voltmeter, Electronic AN/USM-98A, less tow-prong adapter and
technical manuals.
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CHAPTER 1
INTRODUCTION

Section |.

1-1. Scope

a. This manual delfrltjf f oltmeter, 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/JUSM-98A will be
referred to as the vacuum-tube voltmeter
(vtvm).

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

1-2. Index of Equipment Publications

Refer to the latest issue of DA Pam 3104
to determine whether there are new editions,
changes, or additional publications pertain-
ing to your equipment. Department of the
Army Pamphlet No. 3104 is an index of cur-
rent technical manuals, technical bulletins,
supply manuas (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.

Section Il.

1-4. Purpose and Use

The vtvm is a portable, precision test equip-
ment, used to measure voltages between 0 and
500 volts direct current (dc) and resistances
between 1 and 500,000 megohms. Voltages
may be measured by use of the vivm either as

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
prescribed in AR 700-58 (Army),
NAVSANDA Publication 378 (Navy), and
AFR 71-4 (Air Force).

c. Reporting of Equipment Manual 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, €tc).

DESCRIPTION AND DATA

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

1-5. Technical Characteristics

a. Specifications When Used as Vacumn
Tube Voltmeter (NULL switch in VTVM
position).
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Input voltage RANGE Input resis- Accuracy
range setting tance (mey-
ohms}
0to =500 v 500 50 Within +3
0to =50 v 50 50 per cent
Oto =5 v 5 50 on all
0Oto =05 v ) 50 ranges.

b. Specifications When Used as Differential Voltmeter.

Input voltage RANGE Recommended Input resistance Accuracy
range setting NULL setting (ohms/volts)
At NULL At 10, off
NULL
(megohms)
50-500 500 10 Infinite 100 Within
1 Infinite 1,000 +0.05 per
5-50 50 1 Infinite 1,000 cent of
0.1 Infinite 10,000 input
0.5-5 5 0.1 Infinite 10,000 voltage
0.01 Infinite 10,000 from 0.1
0-0.5 .5 0.1 Infinite 10,000 to 500
0.01 Infinite 10,000 volts;
below
0.1 voit,
within
+0.05 per
cent of
input
voltage
plus 50
micro-
volts.

¢. Resolution. g. Power Consumption. 65 watts.
Voltage Direct through volt- Maximum VOLTS h OUtlet to Recorder 002 VOIt maximum.
range age-divider switches meter resolution on .
and indicators most sensitive rec- I Number Of TUbeS Seven
ommended NULL . i
setting j. Weight. Twenty-four pounds.
0-500 10 mv 5 myv h. Radioactive Material
0-50 1 mv 500 uv
0-5 _ 100 uv - 50 uv Ttem [sotope Quantity
0-0.5 10 uv 50 uv (microcuries)

OA2 (Tube type) Co 60 0.0087

d. Stability of Internal Refrence Power
Supply. Within +0.0025 percent for a 10-per- |. Temperature Range. 40°F to 105°F (4.5°
cent change in line voltage. Cto 40.5° C)

e Sability of VOLTS Meter. Witin 0.5 1.6 components of Voltmeter, Electronic

percent of full scale for a 10 percent change AN/USM-98A
in line voltage. (fig. 1)
f. Line-Voltage Input. 105 to 130/210 to , ,
260 volts, 60 cycles. The component§ of the vtvm are listed in
the following chart:

6
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Quantity Item Heipht

tingd

Depth
(in.)

Width Unit
tin.) weipht
(R1ENN

1 Voltmeter, Electronic 13
ME-161A/U _________.
1 Test Lead Set CX-1331/U

(4 feet long) _________.
Two-prong adapter _____.

T™M 11-6625-599-12

o

14

9= 21

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
panelm The rear panel |(fig. 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 are
provided at the bottom of the case. Test L ead
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 fitted with a three-
prong, polarized plug. A two-prong adapter
with a grounding lead attached is provided for
use with conventional two-prong power (outlets.

RECORDER QUTPUT TERMINALS

TM6625--599 -12--2

Figure 2. Volmeter, Electronic AN/USMV-98A,

rear view.






CHAPTER 2
INSTALLATION AND OPERATING
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INSTRUCTIONS

Section |. SERVICE UPON RECEIPT OF EQUIPMENT

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 the equipment.

(1) Cut and fold back the metal straps.

(2) Remove the nails from the wooden
cover with a nail puller and lift off
the wooden cover.

(3) Remove the outer corrugated carton
that is wrapped in a moistureproof
barrier.

(4) Open the outer corrugated carton
and open the moisture-vaporproof
barrier.

Section |l.

(5) Remove and open the inner cor-

rugated carton.

(6) Remove the envelopes that contain the
technical manuals, the two-prong
adapter, and the test leads.

(7) 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). If
modified, the MWO number will appear near
the nomenclature plate.

OPERATOR’'S CONTROLS AND INDICATORS, AND

OPERATION UNDER USUAL CONDITIONS

2-3. Voltmeter, Electronic AN/USM-98A

Operating Controls and Indicators
(fig. 2 anq 4)

Controls or indicator Function

OPERATE- When in OPERATE position, con-
CALIBRATE nect VOLTS meter circuitry to
switeh (spring- the common input terminal and
loaded in the input terminal. When held in
OPERATE CALIBRATE position, permits
position) internal reference supply cali-

bration and isolates the common
input terminal and the input
terminal.

Controls or indicator Function

With OPERATE-CALIBRATE
switch held in CALIBRATE
position, permits calibration of
internal reference voltage.

Selects desired voltage range.

CALIBRATE
control

RANGE switch
(4-position
rotary)

Sw pos Action

500  With NULL switch in
VTV position, selects
voltage range of 0 to
+ 500 volts
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!
2> 4‘?\ ey,
METAL STRAPS ——w % WOODEN COVER

e

TECHNICAL MANUALS

VOLTMETER IN MOISTUREPROOF WRAP
ELECTRONIC ME-I61A/U
DESSICANT \ TEST LEADS IN

MOISTUREPROOF WRAP

LN

FELT PAD oA
3 1 s

CORRUGATED FILLER

| ~=—|NNER CORRUGATED CARTON

MOISTURE-VAPORPROOF BARRIER

=" | ~— MOISTUREPROOF BARRIER

WOODEN PACKING
CASE

Figure 3. Typical packaging.
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Controls or indicator

Function

Controls or indicator

Function

Common input
terminal and
input terminal

Chassis ground
terminal

P CR——

iy P )
Polarit tch

¥ SWitc

Power switch

NULL switch

(5-position
rotary)

Action

With NULL switch in 10,
1, .1 or .01 position,
selects the required

Sw pos

internal refare -
internal reference volt

age in conjunction with
voitage-divider switches
A through E.

50 With NULL switch in
VTVM position, selects
voltage range of 0 to
+50 volts.

With NULL switch in 10,
i, .1 or .01 position,
selects the required
internal reference volt-
age in conjunction with
voltage-divider switches

A through E.

5 With NULL switch in
voltage range of 0 to =5
volts.

With NULL switch in 10,
1, .1 or .01 position,
selects the required
internal reference volt-
age in conjunction with
voltage-divider switches
A through E.

5  With NULL switch in
VTVM position, selects
voltage range of () to
+0.5 volts.

With NULL switch in 10,
1, .1 or .01 position,
selects the required in-
ternal reference voltage
in conjunction with
voltage-divider switches
A through E.

Provide connections for test leads.
Polarity of input terminal is
indicated by the polarity switch.

Provides connection to chassis of
ME-161A/U.

Changes poiarity of ME-i61A/U
to match polarity of unknown
voltage.

When in ON position, turns
equipment on.

Soloacts va m , .
Selects vacuum-tube voltmeter or

differential voltmeter operation.

Action
PPermits vacuum-tube
voltmeter operation.
10 Permits differential volt-
meter operation. (This
position is recommended
........ L0 ta SO0

[P, e
LU Inrasurce VLU N

volts.)

Swopos

VTM

Voltage-divider
switches A
through E

Voltage-divider
indicators A
through E

Decimal point
indicator lamps

VOLTS meter

RECORDER
OUTPUT and

GAIN ADJ R1

control (rear
panel of

ME-161A/UC,
fig. 2)
Recorder output

terminals (rear
panel of
ME-161A/U,

Sw pos Action

1  Permits differential volt-
meter operation. (This
position is recommended
to measure * 5 to 50
volts.)

.1 Permits differential volt-
meter operation. (This
position is recommended
to measure .5 to
5 volts.)

.01  Permits differential volt-
meter operation. (This
position is recommended
to measure 0 to + 0.5
volts.)

Permit operator to adjust internal
reference voltage as required.

Indicate the value of internal ref-
erence voltage applied.

indicates 0, 1, 2, 3, or 4.
indicates 0, 1, 2, 3, 4, 5, 6,
7, 8, or 9.

indicates 0, 1, 2, 3, 4, 5, 6,
7,8, 0or9.

1) indicates 0, 1, 2, 3, 4, 5, 6,

a W

7, 8,9, or 10,

Indicate decimal points when volt-
age divider indicators are being
read. The indicator that lights
depends on the position of the
RANGE switch as follows:

Ranjye Decimal point indicator
switch lamp lights
300  Retween C and D

50  Between B and C
5 Retween A and B
.5 Above A

Wheén in vacuum-tube voitmeter
operation, indicate the ampli-
tude of voltage heing measured.

When in differential voltmeter op-
eration, indicate the difference
between the internal reference
power supply voltage and the
voltage heing measured.

Adjust output of vtvm to recorder
terminals.

Provide connections for external
recorder.

11
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DECIMAL POINT
INDICATOR LAMP

ﬁ

RANGE

COMMON
INPUT
TERMINAL

;::23;4 o

\
5

km THRU [E]
VOLTAGE DIVIDER

N
o
NV

CHASSIS
GROUND —
TERMINAL

VOLTMETER, ELECTRONIC
AN/USM-98A S/NC—D
41026-PZ-63-41-4|
115/230 VOLTS U.S. 50/60 CPS

~

JJ rowen

POLARITY
SWITCH

TMEE25-599-12-4

Figure 4 Voltmeter, Electronic ME-161/U, operating
controls and indicators.

2-4. Types of Operation

Caution: If the vtvm is tilted more than
45°, it must be set in normal upright position
for a period of 48 hours before it will regain
its calibrated accuracy.

The vtvm may be operated as a conventional
vacuum-tube voltmeter or as a differential
voltmeter. It may be used to measure positive
or negative voltages from O to 500 volts (para

12

2-7 ), observe and record excursions of
a voltage about a nominal value and
2-9, respectively), and measure high resistances
between 1 and 500,000” megohms (para 2-10).

2-5. Starting Procedure

Caution: Be sure to ground the vtvm chas-
sis by connecting to a three-prong receptacle.

When only a conventional two-prong power



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 al five voltage-divider switches to 0
on voltage-divider indicators A through E.

0. 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 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 termina 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.

T™ 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) 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.

(2) 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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Approximate voltage Setting of A Setting of B Setting of RANGE Setting of NULL
switch switch
492 volts 4 9 500 10
155 volts 1 5 500 10
65 volts 0 6 500 10
36 volts 3 5 50 1
2.1 volts 2 0 5 1
0.125 volts 1 2 5 .01

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

14

C)

4)

(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 O 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.

Example: Voltage-divider indicators A,
B, C, D, and E indicates 3, 8, 6, 5 and 9,
respectively. |If the RANGE switch were
on 500 and the NULL switch on 10, the
decimal point indicator between C and D
would be illuminated and the voltage meas-
ured would be 386,59 volts. However, if
the RANGE switch were on 5, the NULI
switch on .1, and the decimal point indicator
between voltage-divider indicators A and B
illuminated, 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
areading 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

are present and the NULL switch is
set to .1 or .01, additional filtering
may be required.

(2) If the ac component is of asingle fre-
guency, 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.

(3) 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 voltage 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 [pard
) and proceed as follows:

a. Set the vtvm to operate as a differential
voltmeter (para2-7]).

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:

NULL switch position VOLTS meter (lower scale)
10 10-0-10
1 1-0-1
.1 1-0-11
.01 .01-0-.01




C. Increases in observed voltage are indi-
cated by right deflection, and decreases by |eft
deflection.

Example: 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
4455 voltsdc. The excursions about
the nominal voltage w er 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 are-
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) jon 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) Connect a standard cell between the
common input terminal and the input
terminal on the front panel of the
vtvm.

(2) Measure the standard cell potential.

(3) Alternately connect and disconnect
the recorder leads.

(4) Check to see that there is no more
than one-fourth of a small division
deflection of the volts meter indica-
tor.

Note: Excessive VOLTS meter indicator
deflection as the recorder is connected and
disconnected indicates that leakage has been
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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 50, 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 2-9).

i. When the recording has been completed,
turn off and disconnect the voltage under meas-
urement from the common input termina 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 24
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 |eads.

d. Adjust  voltage-divider switches 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:

15



™ 11-6625-599-12

Range of unknown resistance (megohms) NULL switch To obtain value of unknown resistance in megohms when VOL'I'S
position meter indicator deflects full scale.

1 to 500 10 Subtract 10.00 from voltage-divider indicators’
indication.

500 to 5,000 1 Subtract 1.00 from voltage-divider indicators’ indi-
cation and multiply result by 10.

5,000 to 50,000 .1 Multiply voltage-divider indicators’ indication
by 100.

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 (E) where:
Rxis the unknown resistance in megohms.
E is the voltage-divider indicators
(A through E) indication, and E,
is the VOLTS meter reading.

16

Example: 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 megohmes.

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

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 .

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

e. Cleaning (para_3-8).

f. Touchup painting (para 3-9).

g. Visua 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
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 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 345, 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

Sequence Item Procedure References
No.
1 Completeness ______ See that the equipment is complete (appx III) __________ None.
2 Exterior
surfaces _________ Clean the exterior surfaces, including the panel and None.
meter glass Parm—==38a). Check thc meter glass and
indicator lenses for cracks.

17
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Sequence Item Procedure References
No.
3 Connectors _________ Check the tightness of all connectors __________________ None.
4 Controls and
indicators  ______ While making the operating checks (item 5), observe None.

that the mechanical action of each knob and switch is

smooth and free of external or internal binding, and

thont thaws o wa avascoiva lancoanaca cn rhosle ¢L5
viiauv LllClV lb nu C)\LCBDIVU IUUDC”CBE ﬂlbU CneckK ine

meter for sticking or bent pointer.

5 Operation _________ During operation, be alert for any unusual performance None.
or condition.

3-5. Weekly Preventive Maintenance Checks and Services Chart

Sequence Item Procedure References
No.
1 Cables ____________ Inspect cords, cables, and wires for chafed, cracked, or Nong.

frayed insulation. Replace connectors that are broken,
arced, stripped, or worn excessively.

2 Handle .___________ Inspect handle for looseness. Replace or tighten as None.
necessary.
3 Metal surfaces ____ | Inspect exposed metal surfaces for rust and corrosion. None.

Clean and touch up paint as required [para_3-9).

4 Battery and Inspect the battery for loose terminals and leakage. None.
compartment. Check the compartment for corrosion.

3-6. Monthly Preventive Maintenance Checks and Services Chart

Sequence Item Procedure References
No.
1 Pluckout items _ Inspect seating of pluckout items. Make sure that tube

clamps grip tube bases tightly.

2 Jacks ____________ Inspect jacks for snug fit and good contact ____________
3 Transformer Inspect terminals on power transformer. All nuts must
terminals __________ be tight, There should he no evidence of

dirt or corrosion.

4 Terminal blocks .___ | Inspect terminal blocks for loose connections and

S PR
cracKkea or U['OKEH lllbuldLlUn

5 Resistors and Inspect resistors and capacitors for cracks ,blistering,
capacitors. or other detrimental defects.
6 Gaskets and Inspect gaskets, insulators, bushings, and sleeves for
insulators. cracks, chipping, ond excessive wear.
7 Interior __________ Clean interior of chassis and cabir [Para—3-8l
3-7. Quarterly Preventive Maintenance Checks and Services Chart
Sequence Item Procedure References
1 Publications _______ See that all publications are complete, serviceable, and DA Pam 310-4
current.

18
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Sequence Item Procedure References
No.

2 Modifications _____ Check DA Pam 310—4 to determine if new applicable TM 38-750 and
MWO’s have been published. All URGENT MWO'’s DA Pam 310-4.
must be applied immediately. All NORMAL MWO'’s
must be scheduled.

3 Spare parts ________ Check all parts (operator and organizational) for Appx IIL
general condition and method of storage. No overstock
should be evident, and all shortages must be on valid
requisitions.

3-8. Cleaning Caution: Use only anhydrous de-

a. Exterior of Equipment. Inspect the ex-
terior of the equipment. The exterior surfaces
should be free of dust, dirt, grease, and fungus.

(1) 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.

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

(3) 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.

(4) 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) Remove the two securing screws at
the rear of the vtvm and pull the
chassis out of the case.

(2) 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.

(3) Clean the binding posts, insulators,
and front panel with a rag saturated
in anhydrous denatured ethyl alcohol.

natured ethyl alcohol when cleaning
the insulators of the switches. Other
cleaning solvents may react with the
insulating material in these switches.

(4) When necessary, wash exposed insu-
lating material of al switches with a
small stiff bristled brush and anhy-
drous denatured ethyl alcohol.

(5) After washing, recoat the exposed
switch insulating material with a so-
[ution 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.)

19



T™M 11-6625-599-12

3-11. Equipment Performance Checklist
a. General. The equipment performance
checklist provides a procedure for systemati-
cally checking equipment performance. All the
corrective measures that the repairman can per-
form are given in the Corrective measures col-

b. Checklist.

Note: Perform the following with the polarity switch

umn. When using the checklist in b below,
follow each step in order. If the corrective
measures indicated do not restore normal
equipment performance, trouble-shooting is re-
quired by higher category. Note on the repair
tag how the equipment performed and the cor-

rective measures that were taken.

set to + (positive).

Normal indication

Corrective measures

Step Item Action or condition

1 Power switch and | Set power switch to ON and
Anntmsn 1 snai:mé cnt DARNMNL cuitnh :nn
ul:\,lllldl puinu DCL IvAALNIL, dDwillal LU I,
indicator 50, 5, and .5.
lamps

2 VOLTS meter __ | Allow a 20-minute warmup

period. Set RANGE switch
to 5, voitage-divider
switches to 0, and NULL
switch to .01.

Hold OPERATE-CALI-
BRATE switch in CALI-
BRATE, and rotate
CALIBRATE control.

Set RANGE switch to 500,
NULL switch to .1, and
voltage-divider switches
o 49000,

3 Calibrate

4 Leakage

All decimal point indicator

lomne licht in caanence
laliips 1111 11 STtyyuc e,

VOLTS meter indicator is
at 0 and does not rattle

VOLTS meter indicator can
be set to 0 and does not
drift.

VOLTS meter indicates not
more than 50 (on upper
scale) to the left.

Check connector plug on
nower cord. Check fuse

use

M) on rear panel.

Check the suspected deci-

mal point indicator lamp
Check V202 and V203 {paral

[3-13). Clean the interior
of equipment [para_3-8b).

Check V104, V105, and V106
[(para_—3-13).

Clean the interior of equip-

ment [para_3-8b)..

3-12. Replacement of Fuse

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 |-ampere fuse (cartridge type) is required
for 115-volt operation; a Y2-ampere fuse (cartridge
type) is required for 230-volt operation.

3-13. _Repl ment of Tubes
(fig. 5)

Warning: Tube OA2/WA contains radioac-
tive material. Handle carefully to avoid
breaking.
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Caution: Do not rock or rotate a tube when
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 Substitution Method. Replace a
suspected tube with a new tube. If the equip-
ment still does not work, remove the new tube



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

™ 11-6625-599-12

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

V203

vaor WEA
CHOPPER  cp_oc/8287 6
V204
OA2/WA

vI08
vioe 12AXT7/WA
Q :
N’
vI08
12AXT/ WA

A. CHOPPER AMPLIFIER
PRINTED CIRCUIT SOARD

Figure 5.

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 acc
PL1, PL2,PL3, or PL4

to decimal lampholders
(fig. 6).

B. 500-VOLT REFERENCE POWER SUPPLY
PRINTED CHRCUIT BOARD
TME825-599-12-8

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

0. 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. Pressin 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.

|. 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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PLA L1l STANDARD
CELL B!

S6

ST

88

PL| ==y

$9

SlOﬂ

CHASSIS GROUND
TERMINAL

" TME625-599-12-6

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 concerping the original pack-
aging and| fig. 3) |will also be
helpful.

b. Material Requirements. The following

materials are required for packaging Volt-

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

Material Quantity

Waterproof paper ______________ 36 sq ft
Waterproof tape __ . ____________ 20 ft
Cotton twine ___________________ 50 ft
Corrugated cardboard ___________ 36 sq ft
Gummed tape __________________ 20 ft
Filler material _________________ 8 ib
c. Packaging. Package the vtvm as out-

lined below.
(1) Cushion the vtvm on al 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.

Section Il. DEMOLITION OF MATERIEL TO PREVENT
ENEMY USE

4-4. Authority for Demolition

The demolition procedures given in parad
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 al of the methods of destruction
given below may be used. The time available
will be the maor 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 al 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 VOLTS 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.

24

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 |
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

™ 9-213

T™M 11-6625-599-20P

T™M 38-750

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

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 Specia Tools List, Volt-
meter, Electronic AN/USM—98A.

Army Equipment Record Procedures.
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APPENDIX I

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) 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 aphabetica order.

(2) Maintenance function. This column
indicates the various maintenance
functions allocated to the categories.

(@) Service. To clean, to preserve, and
to replenish lubricants.
(b) Adjust. To regulate periodically
to prevent malfunction.
(c) Inspect. To verify serviceability and
to detect incipient electrical or me-
chanical failure by scrutiny.

(d) Test. To verify serviceability and
to detect incipient electrical or me-
chanical failure by use of specia
equipment such as gages, meters,
etc.
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() Replace. To substitute serviceable
components, assemblies, or subas-
semblies, for unserviceable compo-
nents, assemblies, or subassem-
blies.

(f) 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.

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

(h) 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.

(i) 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.



(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 origina
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

TM 11-6625-599-12

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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SECTION 1.

MAINTENANCE ALLOCATION CHART

ECHELON
MAINTENANCE
PART OR COMPONENT FUNCTION 0/¢, © 1 DS GS TOOLS REQUIRED REMARKS
VOLTHMETER, ELECTRONIC AN/USN-98A service X
adjust X 10
inspect X
test 11 Tubes and electronic circuitry
X 1,2,4,5,6,7,8,9
repair X 11 Replacement of easily replaced parts,
specific tubes are replaced at general
support,
X 10
calibrate X 1,5,6,7,8,9
overhaul 1,3,4,5,6,7,8,9,10
VOLTMETER, ELECTRONIC ME-161A/U repair X 11 Replacement of easily replaced parts,
specific tubes are replaced at general
support.
X 10
overhaul 1,3,4,5,6,7,8,9,10

SELMS Porm 18] rmatoeee amr e 2 T tion b bty

AN/USM-98A
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SECTION I1I. ALLOCATION OF TOOLS FOR MAINTENANCE FUNCTIONS

ECHELON TOOL
TOOLS REQUIRED FOR MAINTENANCE FUNCTIONS 0/C| O DS|GS| D | CODE REMARKS
AN/USM-98A (continued)
MULTIMETER TS-352/U ) ¢+ 1
TUBE TESTER, ELECTRON TUBE TV-T7 t 2
TUBE TESTER, ELECTRON TUBE TV-2 + 3
D C.RATIO STANDARD GERTSCH, MODE 1005, OR EQUAL t t 4
TRANSFORMER CN-16/U t] t| 5
DIGITAL VOLTMETER AN/GSM-64 t| ¢ 6
AC VOLTMETER 15-185 to¢ o7
POWER SUFPLY FLUKE 406D OR EQUAL ¥ ¥ 8 FSN 6130-583-9%406
RESISTOR FIXED COMPOSITION t| ¢ 9 FSN 5905-192-0649
TOOL EQUIPMENT TK-21/G t| ¢ 10
TOOLS & TEST EQPT AUTHORIZED ORGANIZATIONAL REPAIRMAN BY VIRTUE 11

OF HIS ASSIGNED MISSION,

AH/USH-96A

SELMS Form

1 Mor 64 1149 (Supersedes SELMS-005 TF, which is obsolete)
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APPENDIX IlI
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 reg-
uisitioning, enter the nomenclature and de-
scription.

30

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 "ltems
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. lllustration. The “ltem N(),” column
lists the reference symbols used for identifica-
tion of the items in the illustration or text of
the manual.



SECTION I1. FUNCTIONAL PARTS LIST

UNIT ILLUSTRATION
FEDERAL DESIGNATION Of QTY
ON EXP
STOCK NUMBER BY MODEL DESCRIPTI ISSUE AUTH FIGURE ITEM
, NO. NO.
6625-735-2114 VOLTMETER, ELECTRONIC AN,/USM-98A: Range; O to 500 vde in 4 stops; NX
porm 0.05 pet of input from 0.1 vde to 500 vde, porm (0.05 pct
p/w 50 UV) below 0.1 vdc; 100 UA sensltivity; input impedance
data for electronic. type: infinite at null or dec voltage range;
oper power reqt: ac 105 to 130 vac, 50 to 60 cps single ph;
9-3/4 in. x 13 in. x 14 in. o/a dim; “ncludes standard cell for
reference voltage.
ITEMS COMPRISING AN OPERABLE EQUIPMENT
ORD THRU AGC TECHNICAL MANUAL TM 11-6625-599-12 2
6625-753-2114 VOLTMETER, ELEGTRONIC ME-161A/0 NX 1
6625-395-9313 TEST LEAD SET CX-1331/U NX 1
RUNNING SPARE ITEMS
5960-503-4880 | ELECTRON TUBE: MIL type OA2/WA; 1 V204
5960-505-0273 i ELECTRON TUBE: Amprex Electronic Corp 0OG3; 1 V104
5960-834-4045 ELECTRON TUBE: MIL type 6AW8A; 1 V203
5960-805-5775 ELECTRON TUBE: Amprex Electronic Corp part EL84/6BQ5; : 1 V102
5960-827-8782 | ELECTRON TOBRE: MIL type 12AX7/WA; 1 V105
5960-882-0160 | \ ELECTRON TUBE: Amprex Electronics Corp part EF86/6267; 1 vao2
5920-131-9816 ‘ 1 FUSE CARTRIDGE: slow blow; 1 amp, 250 v; Ord part No. 10300253; 5 Fl
6240-155-8706 ) LAMP, INCANDESCENT: bayonet type; 6.3 v, 1.15 amp. GE type No. 47; 2 DS1
| . thru
1 ! : DS4
i |
i ‘ i
! |
i | |
. | |
L | !
L L
AN/USM-98A
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LOGSA
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LOGSA
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6625-395-9313
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LOGSA
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LOGSA
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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 equa 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.

32

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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TEAR ALONG PERFORATED 1IN

RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

SOMETHING WRONE WITH PUBLICATION

FROM: (PRINT YOUR UNIT'S COMPLETE ADDRESS)

THEN..JOT DOWN THE

DOPE ABOUT IT ON THIS FORM.
CAREFULLY TEARIT OUT, FOLD IT
AND DROP IT IN THE MAIL, DATE SENT

PUBLICATION NUMBER PUBLICATION DATE PUBLICATION TITLE

S micl PR PO WHERETS Y IN THIS SPACE, TELL WHAT IS WRONG
"% | &= | AND WHAT SHOULD BE DONE ABOUTT.

PRINTED NAME, GRADE OR TITLE AND TELEPHONE NUMBER SIGN HERE

DA 1FORM 2028_2 PREVIOUS EDITIONS P.S.--IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR

JUL 79 ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS

AND GIVE IT TO YOUR HEADQUARTERS.



THE METRIC SYSTEM AND EQUIVALENTS

"NEAR MEASURE
_ . Centimeter = 10 Millimeters = 0.01 Meters = 0.3937 Inches

1 Meter = 100 Centimeters = 1000 Millimeters = 39.37 Inches

1 Kilometer = 1000 Meters = 0.621 Miles

YEIGHTS
Gram = 0.001 Kilograms = 1000 Milligrams = 0.035 Ounces

~— 1 Kilogram = 1000 Grams = 2.2 lb.

1 Metric Ton = 1000 Kilograms = 1 Megagram = 1.1 Short
Tons

LIQUID MEASURE

1 Miililiter = 0.001 Liters = 0.0338 Fiuid Ounces
1 Liter = 1000 Milliliters = 33.82 Fluid Ounces

SQUARE MEASURE

1 Sq. Centimeter = 100 Sq. Millimeters = 0.155 Sq. Inches
1 Sq. Meter = 10,000 Sq. Centimeters = 10.76 Sq. Feet
1 Sq. Kilometer = 1,000,000 Sq. Meters = 0.386 Sq. Miles

CUBIC MEASURE

1 Cu. Centimeter = 1000 Cu. Millimeters = 0.06 Cu. Inches
1 Cu. Meter = 1,000,000 Cu. Centimeters = 35.31 Cu. Feet

TEMPERATURE
59(°F - 32) =°C
212° Fahrenheit is evuivalent to 100° Celsius
90° Fahrenheit is equivalent to 32.2° Celsius
32° Fahrenheit is equivalent to 0° Celsius
9/5C° + 32 =°F

APPROXIMATE CONVERSION FACTORS - ©
TO CHANGE TO MULTIPLY BY - _1:_
Inches........................... Centimeters ................... 2.540
Feet .......... ... Meters.....................oL 0.305 <
Yards........oooviniiiiinininnn, Meters......................... 0914 =
Miles...........c.oiiiiinat. Kilometers..................... 1.609
Square Inches ................... Square Centimeters............ 6.451 - i
SquareFeet ..................... SquareMeters................. 0093 - “
Square Yards.................... Square Meters................. 0.836
Square Miles .................... Square Kilometers............. 2.590 ~
Acres........... ... ..l Square Hectometers ........... 0.405 -
CubicFeet....................... Cublc Meters .................. 0.028
CubicYards ..................... Cubic Meters .................. 0.765 —-
FluidQunees .................... Milliliters...................... 29.573 -
MS o Liters. ..o, 0.473
arts. ... Liters.. ..ot 0.946 o -
w—-allons............. ...l Liters......cooooveiiiiiiit. 3.785 .
Ounces .............cooviininna.. Grams.........coooiieiiinnnnn.. 28.349
Pounds......................... Kilograms ..................... 0.454 o
Short Tons....................... MetricTons.................... 0.907
Pound-Feet...................... Newton-Meters ................ 1.356
Pounds per Square Inch ......... Kilopascals .................... 6.895 ©
Miles per Gallon................. Kilometers per Liter ........... 0.425 -
Milesper Hour .................. Kilometers per Hour........... 1.609 i
~
TO CHANGE 70 MULTIPLY BY
Centimeters..................... Inches ......................... 0.394
Meters.........c..oooiiiii. Feet ...... ... ..., 3.280 © j’
Meters..............ooiiiiL L Yards .......ooiviiiiiiiiia.... 1.094 :
Kilometers ...................... Miles ...t 0.621 i
Square Centimeters ............. Square Inches ................. 0.155 “ ~
Square Meters................... Square Feet.................... 10.764
Square Meters................... Square Yards .................. 1.196
Square Kilometers............... Square Miles........... RN 0.386 -
Square Hectometers............. ACTes ... ..oiiiiiii 2471
CubicMeters.................... CubicFeet..................... 35.315
CubicMeters.................... CubicYards.................... 1.308 P
Milliliters ....................... FluidOunces .................. 0.034
Liters.......................... Pints............co.o.oil 2.113 .
Liters........o.oooiiiiiits. Quarts.........ooivniiiinnn, 1.057 “w N —
- £ T Gallons ........................ 0.264 ]
B 21T Ounces ..........covevnvnnnnn.. 0.035 v ]
LOETAMS - .eeevvnennnannne.. Pounds oo.ieiiiiiiinin... 2.205 s __= z
“~Metric TonS. ..........cooeunnn.n Short Tons..................... 1.102 E } z
Newton-Meters.................. Pounds-Feet ................... 0.738 W
Kilopascals...................... Pounds per Square Inch ....... 0.145 Vo B _
“ometers per Liter............. Mxles perGallon............... 2.354
>meters per Hour............. Milesper Hour................. 0.621
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