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WARNING

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT

Be careful when working on the 180-volt plate circuits, or if using Power Supply PP-1243/U on the
115/230-volt ac and do line connections.

DONT TAKE CHANCES!




Changes in force: C1 through C5

-

No.5

™ 11-5120
Cs

HEADQUARTERS

DEPARTMENT OF THE ARMY
WASHINGTON, DC., 29 July 1977

FREQUENCY METERS AN/URM-32 AND AN/URM-32A
AND POWER SUPPLY PP-1243/U

TM 11-5120/TO 83A1-5-65-1, 28 May 1967, is
changed as follows:

Page 3. Paragraphs 2 1b, 21c, and 22 are super-
seded as follows:

b. Report of Packaging and Handling De-
Sficiencies. Fill out and forward DD Form 6
Packaging Improvement Report) as prescribed
in AR 700-68/NAVSUPINST 4030.29/AFR 71-
18/MCO P4030.29A, and DSAR 4146.8

¢. Discrepancy in Shipment Report (DISREP)
(SF 361). Fill out and forward Discrepancy in
Shipment Report (DISREP) (SF 361) as pre-
scribed in AR 55-38/NAVSUPINST 4610.33A/
AFR 75-18/MCO P4610.19B, and DSAR 4600. 16.

2.2 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 (Recom-
mended Changes to Publications and Blank
Forms) and forwarded directly to Commander,
US Army Electronics Command, ATTN:
DRSEL-MA-Q, Fort Monmouth, NJ 07703.
Page 3. Paragraphs 2.3, 24, and 2.5 are added
after paragraph 2.2

23. Reporting Equipment Improvement
Recommendations (EIR).

EIR’s will be prepared using DA Form 2407,
Maintenance Request. Instructions for prepar-
ing ©IR's are provided in TM 38-760, The Army

Maintenance Management System. EIR’s
should be mailed directly to Commander, US
Army Electronics Command, ATTN: DRSEL-
MA-Q, Fort Monmouth NJ 07703. A reply will be
furnished directly to you.

24. Administrative Stor:. +e.

Administrative storage of equ.,. ment issued to
and used by Army activities shall be in accor-
dance with TM 740-90-1

2.5. Destruction of Army Electronics
Materiel

Destruction of Army electronics materiel to
prevent enemy use shall be in accordance with
TM 750-244-2

Page 43, chapter 6. Delete chapter 6, Shipment
and Limited Storage and Demolition to Prevent
Enemy Use, in its entirety.

Page 47, appendix I. Add the following to appen-
dix I, References:

TM 740-90-1 Administrative Storage of
Equipment

TM 760-244-2 Procedures for Destruction

of Electronics Materiel to

Prevent Enemy Use

(Electronics Command)

Appendix I1. Delete Appendix II, Maintenance
Allocation for Power Supply PP-1243/U, and
substitute new Appendix II, Maintenance Allo-
cation.

APPENDIX I
MAINTENANCE ALLOCATION

Section l. Introduction

i-1. General.

This appendix provides a summary of the main-
tenance operations for Frequency Meters AN/

URM-32 and AN/URM-32A and Power Supply
PP-1243/U. It authorizes categories of mainte-
nance for specific maintenance functions on re-
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pairable items and components and the tools
and equipment required to perform each func-
tion. This appendix may be used as an aid in
planning maintenance operations.

i1-2. 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 estab-
lished standards through examination.

b. Test. To verify serviceability and to detect
incipient failure by measuring the mechanical
Jr electrical characteristics of an item and com-
paring those characteristics with prescribed
standards.

c. Service. Operations required periodically to
Xeep an item in proper operating condition, i.e.,
to clean (decontaminate), to preserve, to drain,
to paint, or to replenish fuel, lubricants, hydrau-
lic fluids, or compressed air supplies.

d. Adjust. To maintain, within prescribed lim-
its, 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 bring about optimum or desired
performance.

f. Calibrate. To determine and cause correc-
tions to be made or to be adjusted on instru-
ments or test measuring and diagnostic
equipments used in precision measurement.
Consists of comparisons of two instruments, one
of which is a certified standard of known accu-
racy, to detect and adjust any discrepancyin the
accuracy of the instrument being compared.

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

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

i. Repair. The application of maintenance
services (inspect, test, service, adjust, align, cal-
ibrate, replace) or other maintenance actions
(welding, grinding, riveting, straightening, fac-
ing, remachining, or resurfacing) to restore
serviceability to an item by correcting specific
damage, fault, malfunction, or failure in a part,
subassembly, module (component or assembly),

end item, or system. This function does not in-
clude the trial and error replacement of running
spare type items such as fuses, lamps, or elec-
tron tubes.

j. Overhaul. That maintenance effort
(service/action) necessary torestore anitemtoa
completely serviceable/operational condition as
prescribed by maintenance standards (i.e.,
DMWR) in appropriate technical publications.
Overhaul is normally the highest degree of
maintenance performed 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
equipment to a like new condition in accordance
with original manufacturing standards. Re-
build is the highest degree of materiel mainte-
nance applied to Army equipment. The rebuild
operation includes the act of returning to zero
those age measurements (hours, miles, etc.) con-
sidered in classifying Army equipments/
components.

11-3. Column Entries.

a. Column 1, Group Number. Column 1 lists
group numbers, the purpose of which is to iden-
tify components, assemblies, subassemblies,
and modules with the next higher assembly.

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

¢. Column 8, Maintenance Functions. Column
8 lists the functions to be performed on the item
listed in column 2 When items are listed without
maintenance 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 “work time” figurein
the appropriate subcolumn(s), the lowest level of
maintenance authorized to perform the func-
tion listed in column 3. This figure represents
the active time required to perform that main-
tenance function at the indicated category of
maintenance. If the number or complexity of the
tasks within the listed maintenance function
vary at different malntenance categories, ap-
propriate “work time” figures will be shown for
each category. The number of tasks-hours
specified by the “work time” 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 includes preparation time, troubleshooting
time, and quality assurance/quality control time
in addition to the time required to perform the
specific tasks identified for the maintenance
functions authorized in the maintenance alloca-
tion chart. Subcolumns of column 4 are as fol-
lows:

C-Operator/Crew
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
individual tools) and special tools, test, and sup-
port equipment required to perform the desig-
nated function.

I14. Tool and Test Equipment Require-
ments (Table I).

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

b. Maintenance Category. The codes in this
column indicate the maintenance category allo-
cated the tool or test equipment.

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

d.NationalINATO Stock Number. This column
lists the National/NATO stock number of the
specific tool or test equipment.

e. Tool Number. This coluinn lists the manu-
facturer’s part number of the tco! followed by
the Federal Supply Code for manufacturers (5-
digit) in parentheses.



SECTION If MAINTENANCE ALLOCATION CHART
FOR

PREQUENCY METERS AN/URN.T2 AND AN/UNM. A

()

@)

COMPONENT/ASSEMBLY

[£)]

MAINTENANCE
FUNCTION

@)

MAINTENANCE CATEGORY

(s)
EOUIPMENT

c o [ 4 H

PFREQUENCY METER AN/URM-32, 32A Inspect 0.5

O_OR)H
VMwWwOoo

ANTENNA AT-568/U (WO PARTS AUTNORIZED) Inspect

Replace
CORD CG-hOSR/U Inspect
Replace
Repair 0.5
CORD CD-30TA Inspect 0.
]

Repair 0.5

0
o
ADAPTER UG-641/U (NO PARTS AUTHBORIZED) Inspect 0.
0
0
o

Frixe

cEpEE

Overhaul 2.0

E 1 qugg
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SECTIONIIT MAINTENANCE ALLOCATION CHART
FOoR

FOMIER SUPPLY PP-1243U

(2) () @) (s)

COMPONENT/ASSEMBLY MAINTENANCE MAINTENANCE CATEGORY TOOLS AND
FUNCTION EQUIPMENT
c (] [ H [}

8 8 igs

FOMER SUPPLY PP-124 33U Repeir 2.0 6, 9 snd 1

(m3-136168) npart °
Replace 0.

Repeir 0.5 6 ond 11

wh




TABLE I. TOOL AND TEST EQUIPMENT REQUIREMENTS
FOR

FREQUENCY METERS AN/URN-32,-32A AND FOMER SUPPLY PP-12L 30

RS e smne atirats

|_mer cooe
1 u,D GENERATOR, SIGNAL AN/URN-127 6625-783-5965
2 n,D FREQUENCY METER AN/URN-T9 6625-668-9719
3 n.D FREQUERCY METER AN/UMN-80 6625-649-4286
1} KD FREQUENCY METER AN/URM-81 6625-539-9910
S u,D MULTIMETER )E-26/U 6625-360-2493
6 u,D WULTIMETER T8-352B/U 6625-282-5023
1 u,D RF SIGHAL GENERATOR AN/URN-250 6625-649-5153
8 u,D SIGHAL GENERATOR AN/URN-A9 6625-669-5131
9 u,D TEST SET, ELECTRON TUBE TV-2 6625-669-0263
10 o TEST SET, ELECTRON TURR TV-7 6625-820-0064
1 u,D TOOL KIT TK-100/U 5180-605-0079
12 o Tool and Test Equipment available to technici ®

of the assigned mission.




By Order of the Secretary of the Army:

BERNARD W. ROGERS
General, United States Army

Official: Chief of Staff
PAUL T. SMITH
Magjor General, United States Army
The Adjutant General
Distribution:
Active Army
USASA (9 USAERDAA (1) 11-98
COE(1) USAERDAW (1) 13117
TSG(1) Units org under fol TOE: 11-302
USAARENBD(1) (1 cy each unit) 11-600(AA-AC)
DARCOM (1) 5-25 17
TRADOC (2 5-28 17-61
08 Maj Comd (6 5-52 17-62
TECOM (2 5-146 17-100
USACC (9 5-148 29-1
MDW (1) 5-166 20-21
Corps (2 5-158 20-26
HISA (Ft. Monmouth) (33 6-100 29-28
Sve Colleges (1) 6-200 29-27
USASIGS (5) 6-201 20-36
USAADS (2 6-300 29-36
USAFAS (2 6-302 29-37
USAARMS (2 6-401 29-51
USAIS (2 17 29-66
USAES (2 7-16 29-56
USAICS(9) 7-16 20-134
MAAG() 7-36 29-136
USARMIS (1) 7-38 32-52
Instl (2 except 7-100 32-56
Fort Gillem (10) 8-187 3267
Fort Gordon (10) 11-16 32-67
Fort Carson (5) 11-38 82-78
Fort Huachuca (10) 11-88 37
LBAD(19 11-9 4“48
SAAD (30) 11-85 55-27
TOAD (14 11-86 67
SHAD (9 11-87
Sig FLDMS (1) 11-97
NG: None
USAR: None

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






Changes in force: C1,C2,C3,and C 4

CHANGE

No. 4

T™ 11-5120
Ca

HEADQUARTERS
DEPARTMENT OF THE ARMY
WASHINGTON, D.C. 10 May 1974

FREQUENCY METERS AN/URM-32 AND AN/URM-32A AND POWER
SUPPLY PP-1243/U

TM 11-5120/T033A1-5-65-1, 28 May 1957, is
changed as follows:

Page 3, paragraph 2. Delete paragraph 2 and
substitute:

2. Indexes of Publications

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

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

Paragraph 2.1 Delete paragraph 2.1 and substi-
tute:

2.1. Forms and Records.

a. Reports of Maintenance and Unsatisfac-
tory Equipment. Maintenance forms, records,
and reports which are to bc used by maintenance
personnel at all maintenance levels are listed in
and prescribed by TM 38-750.

b. Report of Packaging and Handling
Deficiencies. Fill out and forward DD Form 6
(Report of Packaging and Handling Deficiencies)
as prescribed in AR 700-58/NAVSUP PUB

378/AFR 71-4/MCO P4030.29, and DSAR
4145.8.

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

Paragraph 2.2 is added after paragraph 2.1.

2.2. Reporting of Equipment Publication
Iimprovements

The reporting of errors, omissions, and recom-
mendations for improving this publication by the
individual user is encouraged. Reports should be
submitted on DA Form 2028 (Recommended
Changes to Publications and Blank Forms) and
forwarded direct to Commanding General,
US Army Electronics Command, ATTN:
AMSEL-MA-C, Fort Monmouth, NJ 07703.

Page 3, paragraph 5. Delete paragraph 5 and
substitute:

5. Items Comprising an Operable
Equipment

a. Frequency Meter AN/URM 32

FSN Qty Nomenclature Dimensions tin.) Weight
Height Depth Width ab)
6625-553-0060 Frequency Meter AN/URM-32 1311/16 | 11 31/32 | 13 13/16 27
consisting of:
Adapter UG-641/U 1/32
Antenna AT-564/U 12 (long) 1/32
Cord CG-409E/U 12 (long) 1/5
Cord CD-307A 60 (long) 1/32
Headset H-S-33 113




b. Power Supply PP-1243/U

Dimensions (in.)

F8N QTY Nomenelsture, part No., Weight
and mfr code Height Depth Length (Ib)
6625-542-6217 1 Power Supply PP-1248/U 3% 1% 12 8%

consisting of:

agency, ete.

6625-542-6238 1 Cable Assembly, Power Electrical:

SM-B-136168; 80063

NOTE
The part number is followed by the applicable
b-digit Federal supply code for manufacturers
(FSCM) identified in SB 708-42 and used to iden-
tify manufacturer, distributor, or Government

Page 47, appendix III. Delete appendix III,

BASIC ISSUE ITEMS, in its entirety.
By Order of the Secretary of the Army:

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

CREIGHTON W. ABRAMS
General, United States Army
Chief of Staff '



DISTRIBUTION:

Active Army:
USASA (2) GENDEP (2)
CNGB (1) Sig Sec GENDEP (2)
ACSC-E (2) Sig Dep (2)
Dir of Trans (1) SigFLDMS (1)
COE (1) USAERDAA (1)
TSG (1) USAERDAW (1)
USAARENBD (1) MAAG (1)
USAMB (10) USARMIS (1)
AMC (1) Units org under fol TOE:
TRADOC (2) (1 cy each)
ARADCOM (2) 5-25 11-500(AA-AC)
ARADCOM Rgn (2) 5-26 17
0S Maj Cemd (4) 5-52 17-32
LOGCOMDS (3) 5-145 17-51
MICOM (2) 5-146 17-52
TECOM (2) 5-155 17-100
USACC (4) 5-156 29-1
MDW (1) 6-100 29-21
Armies (2) 6-200 29-25
Corps (2) 6-201 29-26
HISA (18) 6-300 29-27
Sve Colleges (1) 6-302 29-35
USASESS (5) 6-401 29-36
USAADS (2) 7 29-37
USAFAS (2) 7-15 29-51
USAARMS (2) 7-16 29-55
USAIS (2) 7-36 29-56
USAES (2) 7-35 29-134
USAINTCS (3) 7-100 29-136
WRAMC (D) 8-137 32-52
Afs () 11-16 32-56
Ft Gordon (10) 11-36 32-57
Ft Huachuca (10) 11-38 32-67
WSMR (1) 11-39 32-18
Ft Carson (5) 11-85 37
Ft Richardson (ECOM Ofc) (2) 11-86 44-8
Army Dep (1) except 11-87 55-27
LBAD (14) 11-97 57
SAAD (30) 11-98
TOAD (14) 11-117
ATAD (10) 11-302

NG: State AG (3)
USAR: None

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






TM 11-5120
C3

TECHNICAL MANUAL

FREQUENCY METERS AN/URM-32 AND AN/URM-32A
AND POWER SUPPLY PP-1243/U

TM 11-5120 }

CHANGES No. 3

HEADQUARTERS,
DEPARTMENT OF THE ARMY
WASHINGTON 25, D.C., 18 July 1963

TM 11-5120 28 May 1957, is changed as follows:

Note. The parenthetical reference to previous
changes (example: “page 3 of C 2"”) indicates that
pertinent material was published in those changes.

Section |I.

l. Scope

This manual describes Frequency Meters
AN/URM-32 and AN/URM-32A (fig. 1) and
Power Supply PP-1243/U (fig. 1.1) and covers
their installation, operation, maintenance, and
repair. It includes operation, cleaning and in-
spection of the equipment, and replacement of
parts available to first through fifth echelon
maintenance.

2. Index of Publications

Refer to the latest 1ssue of DA Pam 3104 to
determine whether there are new editions,
changes, or additional publications pertaining
to your equipment. DA Pam 310-4 is an index
of current technical manuals, technical bul-
letins, supply bulletins, lubrication 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 equipment publication.

2.1. Forms and Records

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

b. Report of Damaged or Improper Ship-
ment. Fill out and forward DD Form 6 (Re-

TAGO 5354A—July

Page 3. Make the following changes:
Section I. Delete Section I (page 3 of
C 2) and substitute:

GENERAL

port of Damaged or Improper Shipment) as
prescribed in AR 700-58 (Army), NAV-
SANDA Publication 378 (Navy), and AFR
71-4 (Air Force).
¢. Comments on Manual. Forward all com-
ments on this publication direct to: Command-
ing Officer, U.S. Army Electronic Materiel Sup-
port Agency, ATTN: SELMS-MP, Fort Mon-
mouth, N.J. DA Form 1598 (Record of Com-
ments on Publications), DA Form 2496 (Dis-
position Form), or letter may be used.
Paragraph 4a (page 3 of C 2). Change
subparagraph 2 heading to: Fre-
quency Meters AN/URM-32 and AN/
URM-32A.
Page 16. Make the following changes:
Chapter 3, delete heading and substi-
tute: OPERATOR’'S AND OR-
GANIZATIONAL MAINTE-
NANCE.
Section I. Delete heading and substi-
tute: OPERATOR’S MAINTE-
NANCE.
Delete paragraphs 17, 18, and 19 and sub-
stitute:

17. Scope of Maintenance

The maintenance duties assigned to the op-
erator of Frequency Meters AN/URM-32 and



AN/URM-32A and Power Supply PP-1243,U
are listed below together with a reference to
the paragraphs covering the specific mainte-
nance function. The duties assigned do not
require tools or test equipment other than those
issued with the meter and power supply.

a. Daily preventive maintenance checks and
services (par. 19.1).

b. Weekly preventive maintenance checks and
services (par. 19.2).

¢. Cleaning (par. 19.3).

18. 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
serviceabhle.

a. Systematic Care. The procedures given in
paragraphs 19.1, 19.2, and 19.3 cover routine
systematic care and cleaning essential to proper
upkeep and operation of the equipment.

b. Preventive Maintemance Checks and Sery-
ices. The preventive maintenance checks and
services charts (pars. 19.1 and 19.2) outline
functions to be performed at specific intervals.
These checks and services are to maintain
Army electronic equipment in a combat service-

able condition; that is, in good general (physi-
cal) condition and in good operating condition.
To assist operators in maintaining combat serv-
iceability, the charts indicate what to check,
how to check, and what the normal conditions
are. The references column lists the iltustra-
tions, paragraphs, or manuals that contain de-
tailed repair or replacement procedures. If the
defect cannot be remedied by the operator,
higher echelon 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.

19. Preventive Maintenance Checks and
Services Periods

Preventive maintenance checks and services
of Frequency Meters AN/URM-32 and AN/
URM-32A and Power Supply PP-1243/U are
required daily and weekly. Paragraphs 19.1
and 19.2 specify the items to be checked and
serviced. In addition to the routine daily and
weekly checks and services, the equipment
should be rechecked and serviced immediately
before going on a mission and as soon after
completion of the mission as possible.

Add paragraphs 19.1, 19.2, and 19.3 after
paragraph 19.

19.1. Daily Preventive Maintenance Checks and Services Chart

Seq}\;:‘nce Item Procedure References
1 Completeness ____________ Sce that the equipment is complete_____________ Appendix III, (BIIL)
2 Cleaning ________________ Remove dirt and moisture from exposed surfaces | Par. 19.3.
of the housing of the frequency meter and
power supply. Clean the control panel and
meter window of the frequency meter.
3 Meter window____________ Inspect the meter window for broken glass.
4 Pilot lamp________________ During operation (item 7 below), inspect for a
burned-out pilot lamp.
5 Knobs, dials, and switches_ | While making the operating check (item 7 below),
observe that the mechanical action of each
knob, dial, and switch is smooth and free of
external or internal binding.
6 Mecter movement__________ During operation (item 7 below) check for stick-
ing meter movement.
1 Operation _____.______.__ During operation, be alert for any unusual per-
formance or condition.
AGO 5354A



19.2. Weekly Preventive Maintenance Checks and Services Chart

Sequgnee fom

Procedure References

1 (‘or(—i“ and cables_ _________

2 Handles, latches, and hinges
looseness.
3 Batteries ________________
leakage.
4 Preservation .__.____.____

repair.

Inspect cord and cables for cuts, cracks, strain,
fraying, or deterioration.
Hand-check the latches, hinges, and handles for

Inspect dry batteries for loose terminals and

Inspect exposed metal surfaces for rust and cor-
rosion. If present, refer to higher echelon for

19.3. Cleaning

Inspect the exterior of the frequency meter
and power supply. The exterior surfaces
should be free of dust, dirt, grease, and fungus.

a. Remove dust and loose dirt with a clean
soft cloth.

Warning: Cleaning Compound (Federal
stock No. 7930-395-9542) is flammable and its
fumes are toxic. Provide adequate ventilation
Do not use near a flame.

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

¢. Remove dust or dirt from plugs and jacks
with a brush.

Caution: Do not press on the meter face
(glass) when cleaning; the meter may be dam-
aged.

d. 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.

Page 17. Delete figure 8.

Page 18. Delete figure 9.

Page 19. Make the following changes:

Delete section II heading and substitute:
ORGANIZATIONAL MAINTE-
NANCE.

Delete paragraphs 21 and 22 and substi-
tute:

21, General

a. Paragraphs 22 through 25 contain instruc-
tions covering second echelon maintenance of
Frequency Meters AN/URM-32 and AN/
URM-32A and Power Supply PP-1243/U. It
includes instructions for performing preventive
and periodic maintenance services and repair
functions to be accomplished by the organiza-
tional repairman.

AGO 5354A

b. Second echelon maintenance of Frequency
Meters AN/URM-32 and AN/URM-32A and
Power Supply PP-1243/U includes:

(1) Replacement of defective fuses (par.
25.5).

(2) Preventive maintenance checks and
services (par. 22.2).

(3) Lubrication (par. 20).

(4) Replacement of defective tubes (par.
23).

22. Preventive Maintenance

a. Preventive maintenance is the systematic
care, inspection, and servicing of equipment to
maintain it in serviceable condition, prevent
breakdowns, and assure maximum operation
capability. Preventive maintenance is the re-
sponsibility of all echelons concerned with the
equipment and includes the inspection, testing,
and repair or replacement of parts, subassem-
blies, or units that inspections and tests indicate
would probably fail before the next scheduled
periodic service. Preventive maintenance
checks and services of Frequency Meters AN/
URM-32 and AN/URM-32A and Power Sup-
ply PP-1243/U at the second echelon level are
made at monthly intervals unless otherwise di-
rected by the commanding officer.

b. Maintenance forms and records to be used
and maintained on this equipment are specified
in TM 38-750.

Add paragraphs 22.1, 22.2, and 22.3 after
paragraph 22.

22.1. Monthly Maintenance

Perform the maintenance functions indicated
in the monthly preventive maintenance checks
and services chart (par. 22.2) once each month.
A month is defined as approximately 30 calen-
dar days of 8-hour-per-day operation. If the
equipment is operated 16 hours a day, the



monthly preventive maintenance checks and
services should be performed at 15-day inter-
vals. Adjustment of the maintenance interval
must be made to compensate for any unusual
operating conditions. Equipment maintained
in a standby (ready for immediate operation)

condition must have monthly preventive main-
tenance checks and services. Equipment in
limited storage (requires service before opera-
tion) does not require monthly preventive main-
tenance. Be sure to remove the battery before
placing the frequency meter in limited storage.

22.2. Monthly Preventive Maintenance Checks and Services Chart

Soer)

Item

Procedure

References

1
2

10

1

12

13

14

15

16

17

18

Completeness
Cleaning

Meter windows.______.___
Cord and cables_ . ____.__

Handle, latches, and hinges
Batteries

Pluckout items ___________

tesistors and capacitors___
Jacks and connectors______
Variable capacitors_______

Preservation

Publications

Modifications

Lubrication . ___________
Pilot lamp _______________

Knobs, dials, and switches__

Meter movement__________

Operation

i See that the equipment is complete__.___________

Remove dirt and moisture from exposed surfaces
of the housing of the frequency meter and
power supply. Clean the control panel and
meter window of the frequency meter.

Inspect the meter window for broken glass.

Inspect cord and cables for cuts, cracks, strain,
fraying, or deterioration.

Hand check the latches, hinges, and handle for
looseness.

Inspect dry batteries for loose sockets and leak-
age.

Inspect seating of readily accessible items of a
pluckout nature such as fuses, connectors, tubes,
and lamps. Do not remove, rock, or twist to
inspect. Use only direct pressure to insure
item is fully seated.

Inspect resistors and capacitors for cracks, blis-
tering, or other detrimental defects.

Inspect jacks and connectors for snug fit and
good contact.

Inspect variable capacitors for dirt, corrosion, or
deformed plates.

Check all surfaces for evidence of fungus. Re-
move rust and corrosion, and spot-paint bare
spots.

See that all publications are complete, serviceable,
and current.

Check DA Pam 310-4 to determine if new ap-
plicable MWO’s have been published. All
URGENT MWO’s must be applied immediately.
All ROUTINE MWO’s must be scheduled.

Lubricate the equipment according to paragraph
20.

During operation (item 18 below), inspect for
burned-out pilot lamp.

While making the operating checks, (item 18
below), observe that the mechanical action of
each knob, dial, and switch is smooth and free
of external or internal binding.

During operation (item 18 below), check for
sticking meter movement.

Operate the equipment according to paragraph 25
and paragraph 25.8.

Appendix III, (BIIL).
Paragraph 19.3.

Paragraph 22.3.
DA Pam 310-4.
TM 38-750 and DA

Pam 310-4.

Paragraph 20.

Paragraphs 25 and 25.8
(page 9 of C 2).

AGO 5354A



22.3. Cleaning and Touchup Painting
Instructions

Remcve 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 refinishing
practices specified in TM 9-213,

Page 20 (page 9 of C 2). Delete paragraphs
25.1, 25.2, 25.3, 25.4, 25.6, and 25.7.

Page 41, paragraph 50. Delete subpara-
graph d and substitute:

d. Remove the 600-ohm resistor from the
PHONES jack and plug the headset into the
PHONES jack.

Add subparagraph d.1 after
graph d.

d.1. Vary the CORRECTOR control until
maximum volume is obtained in the headset.
The volume level must be clearly audible in the
headset.

Page 47. Make the following changes:

Page 16 of C 2. Designate “APPENDIX
I” as “APPENDIX II” and add:

subpara-

Following is a list of applicable publications available to the operator ar.u

APPENDIX |
REFERENCES

‘nairman of Fre-

quency Meters AN/URM-32 and AN/URM-32A and Power Supply PP-.243,..

DA Pam 3104

TM 9-213
TM 11-5551
TM 11-6625-203-12

TM 11-6625-261-12

TM 11-6625-274-12

TM 11-6625-318-12P

TM 11-6625-318-35P

TM 11-6625-320-12

T™ 11-6625-348-25P

TM 38-750

AGO 13n4A

Index of Technical Manuals, Technical Bulletin,, Sr'pply Bulletins, Lu-
brication Orders, and Modification Work Orders.

Painting Instructions for Field Use.
Instruction Book for RF Signal Generator AN/URM-25.

Operator and Organizational Maintenance: Multimeter AN/URM-105,
Including Multimeter ME-77/U.

Operator’s and Organizational Maintenance Manual: Audio Oscillators
TS-382A/U, TS-382B/U, TS-382D/U, TS-382E/U, and TS-382F/U.

Operator’s and Organizational Maintenance Manual: Test Sets, Elec-
tron Tube TV-7/U, TV-7TA/U, TV-7B/U, and TV-7D/U.

Operator’s Organizational Maintenance Repair Parts and Special Tools
List and Maintenance Allocation Chart: Frequency Meters AN/URM-
32 and AN/URM-32A.

Field and Depot Maintenance Repair Parts and Special Tools List:
Frequency Meter AN/URM-32 and AN/URM-32A.

Operator’s and Organizational Maintenance Manual: Voltmeter, Meter
ME-30A/U and Voltmeters, Electronic ME-30B/U and ME-30C,/U.

Organizational, Field and Depot Maintenance Repair Parts and Special
Tools List: Power Supply PP-1243/U.

The Army Eouipment Record System and Procedures.
Page 20 of C 2. Change “Appendix II” to: Appendix III.



By Order of the Secretary of the Army:

EARLE G. WHEELER,
General, United States Army,
Official : Chtef of Staff.
J. C. LAMBERT,
Major General, United States Army,

The Adjutant General.
Distribution:
Active Army:
DASA (6) Army Pic Cen (2)
USASA (2) USA Mbl Spt Cen (1)
CNGB (1) USA Elct Mat Agey (12)
CofEngrs (1) Chicago Proc Dist (1)
TSG (1) USARCARIB Sig Agcy (1)
CSig0 (7) Sig Fld Maint Shop (3)
CofT (1) Dugway PG (5)
CSptS (1) USAPRDC (5)
USA CD Agey (1) MGH (5)
USCONARC (5) JCA (5)
USAMC (5) USMA (5)
ARADCOM (2) Units organized under following TOE.
ARADCOM Rgn (2) (2 copies UNOINDC)
OS Maj Comd (3) 1-107
OS Base Comd (2) 5-15
LOGCOMD (2) 5-16
USAECOM (5) 5-25
USAMICOM (4) 5-26
USASCC (4) 6545
MDW (1) 5-46
Armies (2) 5-52
Corps (2) 5-145
USA Corps (3) 5-146
USATC AD (2) 5-155
USATC Engr (2) 65-156
USATC Inf (2) 65-237
USATC Armor (2) 6-100
USASTC (5) 6-101
Instl (2) except 6-200
Ft Monmouth (63) 6-201
Sve Colleges (2) 6-300
Br Sve Sch (2) except USASCS (120) 6-301
GENDEP (0S) (2) 6-302
Sig Dep (0S) (12) 6-401
Sig Sec, GENDEP (5) 6-500 (AA)
Army Dep (2) except 6-535
Ft Worth (8) 6-536
Lexington (12) 6-545
Sacramento (28) 6-585
Tobyhanna (12) 6-630
USA Elct RD Actv, White Sands (13) 6-631
USA Elct RD Actv, Ft Huachuca (2) 6-635
USA Trans Tml Comd (1) 6-636
Army Tml (1) 7
POE (1) 7-11
USAOSA (1) 7-12
AMS (1) 7-15
WRAMC (1) 7-16
AFIP (1) 7-81
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7-32
736
736
7-52
7-100
8-137
9-217
11-5
11-6
11-7
11-8
11-16
11-36
11-38
11-39
11-65
11-56
11-57
11-85
11-86
11-87
11-97
11-98
11-117
11-155
11-156
11-157
11-500
11-557
11-587
11-592

(AA-AC) (4)

32-718

33-500

31

44-8

44-500 (AA-AB)
55-27

57

NG : State AG (3) ; units—same as active Army except one (1) copy to each unit.

USAR: None.
For explanation of abbreviations used, see AR 320-50.
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DEPARTMENT OF THE ARMY TECHNICAL MANUAL T™ 11-5120

DEPARTMENT OF TIIE AIR FORCE TECHNICAL ORDER TO 33A1-5-65-1
*C2

FREQUENCY METERS AN/URM-32 AND AN/URM-32A AND POWER
SUPPLY PP-1243/U

T™ 11-5120 DEPARTMENTS OF THE ARMY
TO 88A1-5-65-1 AND THE AIR FORCE
CHANGES NO. 2 WASHINGTON 26, D. C., 25 October 1960

T™ 11-5120/TO 88A1-5-65-1, 28 May 19567, Change the title of the manual to: FRE-
is changed as indicated so that the manual also  QUENCY METERS AN/URM-82 AND AN/
applies to Power Supply PP-1243/U. URM-82A AND POWER SUPPLY PP-1248/U.

“These supersede TB 11-5130-1, ¢ September 1957, and se much of DA Supply Manual 8IG 7 & 8
PP Ia/0 58 Bepsene 1967, ot Lortalns to Tt eencien maintemance.
1



Figwre 11. Power Supply PP-1243/U with bottow plate removed, installed in frequency
meter tramsit case.



Page 3, Paragraph 1. Delete subparagraph a
and substitute:

a. This manual covers installation, theory,
operation, maintenance, and repair of Fre-
quency Meter AN/URM-32 (fig. 1) and Power
Supply PP-1248/U (fig. 1.1).

Paragraph 3. Make the following changes:

Line 1. Delete “(fig 1).”
Precede the text with subparagraph a
heading as follows:

a. Frequency Meter AN/URM-32 (fig. 1).

Add the following after subparagraph a:

b. Power Supply PP-1243/U (fig. 1.1).
Power Supply PP-1243/U is alternating-cur
rent operated, and replaces the battery supply
used with Frequency Meter AN/URM-32. The
power supply provides direct current for plate
power and ac filament voltage for all the tubes
used in Frequency Meter AN/URM-32. Power
for the operation of a pilot light is also pro-
vided.

Paragraph 4. Make the following changes:
Precede the text with subparagraph a heading
as follows:

a. Frenquency Meter AN/URM-32.

Add the following after subparagraph a:

b. Power Supply PP-1243/U.

Voltage input........cocooueervencnnn. 115 v or 230 vac.
Input frequency range............ S0 to 450 cps.
Voltage outputs....................... 180 vdc *5% at 20 ma

6.3 vac =5% at 1.1 amp.
Paragraph 5. Make the following changes:
Heading. Add: and Powcr Supply PP-
1243/U.

Subparagraph a. Change the heading to:
Components of Frequency Meter
AN/URM-32.

Page 4, paragraph 5. Make the following
changes:

Add the following after subparagraph a:

a.1 Compurents of Power Supply PP-1243/
U.

Unit
Height Depth Length Volume weight
Quantity Item @n.) (in.) n.) (cuin.) (1b)
1 Power Supply PP-1243/U. .. . ... ... ... 3% 134 12 61.87 8Y;
2 TM 11-5120 o
1 set Running spares (0.1 below)........ccooooocevcinnnene.

Subparagraph b. Change the heading to:
Running Spares for Frequency Meter AN/
URM 82.

Add the following after subparagraph b:

b.1. Running Spares for Power Supply PP-
1248/U.

Quantity Item
1 Electron tube, 6X4W
5 Fuse, cartridge, .5 ampere.

Paragraph 6. Make the following changes:

Line 2. After “AN/URM-82” add: and
Power Supply PP-1243/U.
Chart. In “Nomenclature” column, under
last item, add: Power Suply PP-1243/U.
In “Common name” column, under last
item, add: Power supply.

Paragraph 7. Add the following after sub-

paragraph a:

a.1 Power Supply PP-12438 (fig 1.1). Power
Supply PP-1243/U is a light duty power supply
built on an aluminum chassis that fits into
the bottom section of the transit case used with
Frequency Meter AN/URM-32. The power sup-
ply chassis is held in position by a cover plate.
Pressure is applied to the cover plate by
tightening the wingnut on the bolt. All electri-
cal connections are made through four re-
ceptacles. One (J1) is for the ac power cable
and the remaining three are special octal re-
ceptacles (J2, J3, and J4) that mate with three
octal plugs that are part of the meter.

Page 5, paragraph 8, line 2. After the word
“but,” add: either.

Page 6, chapter 2, titlee Add: OF FRE-
QUENCY METER AN/URM-32.



CHAPTER 2.1
INSTALLATION AND OPERATION OF POWER SUPPLY PP-1243/U

16.1. Unpacking

a. Packaging Data. When packed for ship-
ment, the power supply is placed in a moisture-
vaporproof container and is packed in a wooden

box. The box is 16 inches high, 7 inches wide,
10 inches deep, 1,050 cubic inches, and weighs

22 pounds. A typical shipping box and its con-
tents are shown in figure 7.2.



WOODEN COVER

TECHNICAL

: ./ MANUALS

CORRUGATED FILLER

ORRUGATED PADS

POWER SUPPL" PI-1243/Y

CABLE CARTON
@““E' SORRUBKTED cARTon
MOISTURE - VAPORPROOF BARRIER
@WTER CORRUGATED CARTON

~MOISTUREPROOF BARRIER

-WOODEN PACKING BOX

TM5120-C2- 4

Figure 7.2. Power Supply PP-1243/U, typical packagin,



b. Removing Contents. Unpack the equipment
as follows:

(1) Cut and fold back the metal straps.

(2) Remove the nails from the top and one
side of the box with a nailpuller. Re-
move the top and one side. Do not
attempt to pry them off; the equip-
ment may become damaged.

(3) Open the moistureproof barrier that
covers the carton inside the box. Re-
move the carton.

(4) Open the carton and the moisture-
vaporproof barrier within the carton.
Open the inner carton and remove the
contents.

16.2. Checking Unpacked Equipment
a. Inspect the equipment for damage incurred

during shipment. If the equipment has been
damaged, refer to paragraph 2.

b. Remove the six screws that secure the bot-
tom cover plate, and remove the cover plate.
Shake out any dirt and packing material that
may have accumulated during shipment. Re-
place the cover plate.

c. See that the equipment is complete as
listed on the packing slip. If a packing slip is
not available, check it against the table of com-
ponents (par. 5).

d. Make a visual check of the tubes to assure
that they are not damaged and that they are
firmly seated in their sockets.

e. Check ac changeover switch S1 (fig. 7.3)
to assure that it is in satisfactory mechanical
condition.
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Figure 7.3. Power Supply PP-1243/U.



f. 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 on the front
panel near the nomenclature plate. Check to
see that this MWO number also appears on the
schematic diagram of the manual accompany-
ing the equipment. If not, add a note to the
overall schematic diagram.

16.3. Installation of Power Supply
(fig. 1.1)

a. Preparation.

(1) Remove the front cover from the me-
ter transit case by unlatching the four
fasteners.

(2) Lift the calibration book holder plate
(fig. 2) at the bottom and remove it
from its mountings. Remove the bat-
tery cover plate by removing the two
machine screws at the top.

(3) Take the meter out of the case (par.
43c) and remove the cable plugs from
the batteries.

(4) Remove the wingnut from the bolt
that holds the cover plate, slide the
bottom of the bolt from its retaining
bracket, and remove the bolt.

(5) Raise the cover plate and remove the
batteries.

b. Installation.

(1) Set power supply changeover switch
S1 (fig. 7.3) for the voltage (115 or
230 volts) of the available power
source.

(2) Put the power supply into the battery
compartment as shown in figure 1.1,
with the tubes towards the back of the
case.

Note. Although not shown in figure 1.1, the
power supply chassis bottom plate must be in
place when the power supply is installed in the
transit case.

(3) Examine the meter cable plugs (pre-
viously used as battery plugs) and
connect them to the power supply in
the following manner:

(a) Two cable plugs have keyways
spaced 135° apart. Select the plug
that has one black lead and one red
lead and insert in receptacle J3.

(b) Insert the plug that has two red
leads into J4.

(¢) The remaining plug has two key-
ways spaced 90°. Insert in recep-
tacle J2.

(4) Insert the power cable assembly plug
into the ac receptacle (fig 1.1).

(5) Replace the bolt in its retaining
bracket.

(6) Lower the cover plate and tighten the
wingnut on the bolt.

(7) Replace the meter into the transit
case and tighten all panei screws.

(8) Return the battery cover plate and re-
place the two machine screws at the
top.

(9) Return the calibration book holder
plate in its mounting.

16.4. Connections

Plug the line cord into a source of ac volt-
age that corresponds to the setting of ac
changeover switch S1 (par. 16. 3a). This switch
changes connections to the input windings of
the power transformer to enable use of either
115 or 230 volt ac line voltage.

16.5. Operation of Power Supply

Power is applied to the power supply when
the FUNCTION SW. (pars. 12 and 34b) in the
meter is in the OPER, CHK, or MOD position.



CHAPTER 3.1

OPERATOR'S AND ORGANIZATIONAL

MAINTENANCE OF POWER SUPPLY PP-1243/U
(ADDED)

Section |. OPERATOR'S MAINTENANCE

25.1. Scope of Operator's Maintenance
a. Maintenance duties normally performed
by the operator of the meter and power supply
are indicated in b below. These procedures do
not require special tools or test equipment.
b. Operator’'s maintenance for the power sup-
ply consists of the following:
(1) Preventive maintenance (par. 2R.3).
(2) Visual inspection (par. 25.4).
(3) Replacement of line fuses (par. 25.5).
(4) Testing and replacement of electron
tube (par. 23b (1) and (2).

25.2. Tools and Materials
Tools and materials required for operator's
maintenance are listed in paragraph 17.

25.3. Preventive Maintenance Forms

When the power supply is placed into use it
becomes a part of Frequency Meter AN/URM-
82. For operator’s preventive maintenance on
the power supply, perform applicable items
given in figures 8 and 9.

25.4. Visual Inspection

a. When the equipment fails to perform prop-
erly, turn off the power and check the items in
(1) and (2) below. Do nmot check any item
with the power on.

(1) Defective line cord.

(2) Defective or loose connectors (calibra-
tion book holder and cover plate must
be removed (par. 16.3a) ).

b. If the above checks do not locate the
trouble, higher echelon repair is required.

25.5. Replacement of Line Fuses
(fig. 7.3).

a. Expose the power supply by removing the
calibration book holder and cover plate (par.
16.3a).

b. Rotate the fuseholder counterclockwise,
and pull out.

c. Replace the defective fuse with spare.

d. Press the fuseholder in its receptacle and
turn clockwise.

Section Il. UNIT REPAIRMAN'S MAINTENANCE

25.6. Scope of Unit Repairman's

Maintenance
a. Maintenance duties performed by the unit
repairman are listed in b below. The scope of
maintenance is determined by the available
tools, materials, test equipment, and spare
parts, and by the MOS of the unit repairman.
b. Unit repairman’s maintenance of the
power supply consists of the following:
(1) Troubleshooting (par. 25.8).
(2) Testing and replacement of electron
tubes (par. 23b (1) and (2) ).
(8) Repair of defective cords.
(4) Preventive maintenance (par. 26.3).
(6) Replacement of line fuses (par. 25.1b
3)).

25.7. Tools and Materials

Tools and materials required for organiza-
' tional maintenance are listed in paragraph 17.

25.8.. Troubleshooting

a. General. The equipment performance
checklist is a procedure to systematically check
equipment performance. All corrective meas-
ures which the unit repairman can perform are
given in the Corrective measures column. When
using the checklist, start at the beginning and
follow each step in order. If the corrective
measures indicated do not repair the equip-
ment, troubleshooting is required by higher
echelon. Note on the repair tag how the equip-
ment performed and what corrective measures
were taken.

b. Procedure. Place the power supply in op-
eration (par. 16.5). Allow the equipment to
warm up for 5 minutes. Operate the power
supply as shown in the checklist in ¢ below:

¢. Equipment Performance Checklist. The
steps listed below supplement the equipment
performance check in paragraph 25 when ac
power is used with the meter.

9



Action

Normal indication

3  VOLTAGE switch ................... . Place in A position.
4  VOLTAGE switch .................. Place in B position.
S FUNCTION SW ... Turn to off.

Connect line cord to
source of ac power.

Turr to OPER position.

Check lamp; check fuse
F1 and F2 (par. 255);
check cable connections.

Check cable connection
to J2.

Check rectifier tube 6X4;
check cable connections
to J3 and J4; check C2

POWER lamp on meter
lights.

VOLTAGE meter indi-
cates in green area.

VOLTAGE meter indi-
cates in green area

POWER lamp goes out....

Page 22, chapter 4, title. Add: OF FRE-
QUENCY METER AN/URM-32.

CHAPTER 4.1
THEORY OF POWER SUPPLY PP-1243/U

34.1. General

This chapter covers the theory of operation
of the power supply. The power supply consists
of a 230/115-volt changeover circuit, a full-
wave rectifier, and a filter circuit. It furnishes
180 v.lts dc and 6.3 volts ac to the meter from
a power source of 116 or 230 volts at a fre-
quency of 50 to 450 cycles per second.

34.2. Ac Changover Circuit
(fig. 17.2)

Power is applied to the primary of power

transformer T1 through the ac receptacle. The
equipment is protected for overloads by line
fuses F1 and F2. One side of the ac line is
wired to pin 8 of J2. The FUNCTION SW. of
the meter is connected in series with pins 3 and
7 of J2 and provides a means of turning the
power supply on or off. Primary windings 1-2
and 3-4 are connected in parallel when S1 is in
the 116 VAC position. When S1 is in the 230
VAC position, windings 1-2 and 3—4 are con-
nected in series, thus providing a lower step-up
ratio. The .05 capacitor, C1A and C1B, filters
RF radiation from the meter out of the ac line.

e |
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34.3. Rectifier and Filter Circuit
(fig. 17.2)

Winding 5 and 7, with a grounded center tap,
is connected to the plates of V1, which is used
as a full-wave rectifier. Winding 10 and 11
provides the filament voltage for the rectifier.
Winding 8 and 9 provides the filament voltage

for the tubes in the meter. The rectifier filter
uses a choke-input circuit which consists of
L1B, C2A, and C2B. Resistor Rl serves as a
bleeder. B+ is supplied to the meter through
receptacles J3 and J4.

Page 30, chapter 5, title. Add: OF FRE-
QUENCY METER AN/URM-32.

CHAPTER 5.1

FIELD MAINTENANCE OF POWER SUPPLY PP-1243/U
(ADDED)

Section |. TROUBLESHOOTING

Warning: When servicing the power supply,
be extremely careful of the high voltage in the
power transformer and rectifier circuit. Dis-
connect the power cable and discharge the fil-
ter capacitors before attempting any resistance
measurements.

52.1. General Instructions

Troubleshooting at field and depot mainte-
nance level includes all the techniques outlined
for organizational maintenance and any special
or additional techniques required to isolate a
defective part. The field and depot mainte-
nance rrocedures are not complete in them-
selves but supplement the procedures described
in organizational maintenance. The systematic
troubleshooting procedure, which begins with
the operational and sectionalization checks that
can be performed at an organizational level,
must be completed by means of sectionalizing,
localizing, and isolating techniques.

52.2. Troubleshooting Procedure

a. General. The first step in servicing a de-
fective power supply is to sectionaize the fault.
Sectionalization means tracing the fault to a
major component or circuit responsible for ab-
normal operation. The second step is to local-
ize the fault. Localization means tracing the
fault to a defective part responsible for the ab-
normal condition. Some faults, such as burned-
out resistors, arcing, and shorted transformers
can often be located by sight, smell, and hear-
ing. The majority of faults must be localized
by checking voltages and resistance.

b. Sectionalization. Listed below is a group
of tests arranged to reduce unnecessary work,
and to aid in tracing trouble in a defective

12

power supply. This power supply consists of
three circuits: the ac changeover switch and
associated circuit, the power transformer and
rectifier circuit, and the filter circuit. Locate
the section at fault by the following methods:
(1) Visual inspection. The purpose of
visual inspection is to locate faults
without testing or measuring circuits.
(2) Operational tests. Operational tests
frequently indicate the general loca-
tion of trouble. In many instances,
these tests will help in determining
the exact nature of the fault. The
equipment performance checklist
(par.25.8) is a good operational test.
¢. Localization. The tests listed below will
aid in isolating the trouble. Localize the trou-
ble to a single circuit, and then isolate the
trouble within that circuit by voltage, resist-
ance, and continuity measurements. Use the
following methods of trouble localization:
(1) Voltage and resistance measurements.
The voltage and resistance measure-
ments (par. 52.6) will help locate the
individual part at fault.

(2) Troubleshooting chart. The trouble
symptoms listed in paragraph 52.4b
will aid in localizing trouble to a part.

(8) Intermittent troubles. In all these
tests, the possibility of intermittent
troubles should not be overlooked. If
present, this type of trouble often may
be made to appear by tapping or jar-
ring the power supply. Check the wir-
ing and connections to the frequency
meter.



52.3. Test Equipment Required
Multimeter AN/URM-105 is required. It is
described in TM 11-66256-203-12.

52.4. Localizing Troubles

a. Use of Chart. The troubleshooting chart

b. Troubleshooting Chart (figs.

is designed to supplement the operational

checks detailed in the equipment performance
checklist (par. 26.8c). If no operational symp-

toms are known, begin with item 1 of the equip-
ment performance checklist and proceed until

783 and 21.1).

the trouble is located.

Probable trouble

Procedure

Item Indication
1 Power supply dead
L ]
2 Tube V1 lights up but no

voltage appears at J4.

3 Output voltage low

4 Output voltage too high ..........

oo

Defective rectifier tube V1..............

Defective power transformer T1....

Defective rectifier V1 ....................

Open L1

Defective power transformer Tl...

Defective rectifier tube V1,
filter component, or faulty
MEter CIFCUITY ....ccovmeeeruenccnecaennens

... No load on power supply ...............

Replace fuse. If the fuse blows
again, check for shorted C2 or
V1, or faulty meter circuitry.

Replace V1.

Check transformer, replace if nec-
essary.

Replace /1.

Check continuity of L1 and replace
if necessar,

Check continuity of winding 5 and
7. Replace transformer TI1 if
necessary.

Check V1, L1, and C2.
Replace if necessary.

Check power supply without meter
connected.

Check cable connections to J3 and
J4.
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Figure 21.1. Power Supply PP-1234/ U, location of components.



SECTION Il

52.5. General Repair Instructions

Most of the parts in the power supply can be
reached easily and replaced without special pro-
cedures.

a. When the power supply is to be operated
outside the frequency meter cabinet, pins 3 and
7 of J2 must be jumpered to complete the pri-
mary ac path.

b. Always check the position of ac change-
over switch S1 (fig. 7.3) before connecting the
power supply to a source of ac.

REPAIRS

52.6. Voltage and Resistance Measurements

All voltage and resistance measurements are
made to ground, except filament windings
which are measured from pin to pin. Use Mul-
timeter AN/URM-105 or equal for all meas-
urements. Remove the power cord and dis-
charge all capacitors before attempting any
resistance measurements.

a. Voltage Measurements. The measure-
ments listed below are correct when a source
voltage of 115 volts ac is used.

Tube Pin 1 Pin 2 Pin 3°* Pin 4¢° Pin § Pin ¢ Pin 7
6X4W 230 vac 0 0 0 0 230 vac 195 vde
“Measurement taken between pins 8 and 4 is 6.7 vac.

b. Resistance Measurements.
Tube Pin 1 Pin 2 Pin 8 Pin 4 Pin § Fa 6 Pin 7
6X4W 245 ohms 245 ohms 400K ohms
Section lll. FINAL TESTING
52.7. General 52.10. Final Test Procedure

This section is intended as a guide to be used
in determining the quality of a repaired power
supply. The minimum test requirements may
be performed by maintenance personnel with
adequate test equipment and necessary skills.
Repaired equipment meeting these require-
ments will furnish uniformly satisfactory op-
eration.

52.8. Test Equipment Required for
Final Testing

Nomenclature

Federa: Stock No. Reference

Voitmeter, Electronic 6625 669 0742 TM 11-5132
ME-30A/U.

Transformer CN-16A/U 5950 235 2086 None

Multimeter AN/URM- 6625 581 2036 TM 11-6625-203-12
105

52.9. Ac Input Voltage Check

The accurary of the output voltage measure-
ments depends upon the ac input voltage being
within 10 percent of its rated value (1156 or 280
volts ac). To correct the input voltage, connect
Transformer CN-16A/U to the ac source and
adjust the input voltage to the desired value.

(tig. 17.2)

Remove the power supply by following a
procedure similar to those listed in paragraph
16.3a which describes the removal of batteries.
Connect the power cable to the ac source or
to transformer CN-16A/U, if used. The fre-
quency meter must remain connecved to the
power supply when the following tests are per-
formed :

a. Output Ripple Voltage. Connect Elec-
tronic Multimeter ME-30A/U between pin 6
of J4 and ground. The total ripple voltage
measured should be less than 0.03 volt ac.

b. Output Load Resistance. Determine the
output dc load resistance of the power supply
as follows:

Note. When performing the procedure in (5) below the
power supply chassis must not physically contact the meter
chassis or meter case.

(1) Turn the FUNCTION SW. on the
meter to OFF.

(2) Remove P1 plug from J8.

(3) Set up Multimeter AN/URM-106 for
de current measurememis (TM 11-

13



6625-203-12) and connect it between
pin 1 of J3 and pin 1 of P3.
(4) Turn the FUNCTION SW. to OPER.
(5) Obtain a dc reading on Multimeter
AN/URM-105.
(6) Turn the FUNCTION SW. to OFF.
(7) Disconnect Multimeter AN/URM-106
and restore connection between J3
and P1.

(8) Set up Multimeter AN/URM-105 for
dc voltage measurements and connect
it between pin 5 of J4 and ground.

(9) Turn the FUNCTION SW. to OPER.
and obtain a voltage reading.

(10) The value of current measured ((5)
above) divided into the output voltage
((9) above) should provide an output
load resistance of 9K +10 percent.

APPENDIX |
MAINTENANCE ALLOCATION FOR POWER SUPPLY PP-1243/U

(Added)

1. General

a. This appendix assigns maintenance func-
tions and repair operations to be performed by
the lowest appropriate maintenance echelon.
It also specifies the tools and other equipment
authorized at each echelon to perform the as-
signed maintenance functions.

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

16

(1) Part or component. Only the nomen-
clature or standard item name is
shown in this column. Additional de-
scriptive data are included only where
clarification is necessary to identify
the part. Components and parts mak-
ing up the major end item are listed
alphabetically. Assemblies and sub-
assemblies are in alphabetical se-
quence with their components listed
alphabetically immediately below the
assembly listing.

(2) Maintenance function. This column
indicates the various maintenance
functions allocated to the echelon ca-
pable of performing the operation.
These are defined as follows:

(a) Service. To clean, to preserve, and
to replenish fuel and lubricants.

(b) Adjust. To regulate periodically to

prevent malfunction.

(c) Inspect. To verify serviceability
and to detect incipient electrical or
mechanical failure by scrutiny.

(d) Test. To verify serviceability and
to detect incipient electrical or me-
chanical failure by use of special

equipment such as gages, meters,
etc.

(e) Replace. To substitute serviceable
assemblies, subassemblies, and
parts for unserviceable components.

(f) Repair. To restore to a serviceable
condition by replacing unservice-
able parts or by any other action
required utilizing tools, equipment,
and skills available, to include weld-
ing, grinding, riveting, straighten-
ing, adjusting, etc.

(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 system.

(i) Rebuild. To restore to a condition
comparable to new by disassem-
bling the item to determine the con-
dition of its component parts and
reassembling it using serviceable,
rebuilt, or new assemblies, subas-
semblies, and parts.

(8) 1st, 2d, 8d, 4th, and 5th echelon. The
symbol X indicates the echelon re-
sponsible for performing that particu-
lar maintenance operation, but does
not necessarily indicate that repair
parts will be stocked at that level
Echelons higher than the echelon
marked by X are authorized to per-
form the indicated operation.

(4) Tools required. This column indicates ‘



codes assigned to each individual tool dagger symbol (1) indicates that the

equipment, test equipment, and main- tool or test equipment is allocated to
tenance equipment referenced. The that echelon.

numbers in column 8 of the mainte- (8) Tool code. This eolumn lists the tool
nance allocation chart indicate the code assigned.

tool, test, and maintenance equipment

required to perform the maintenance 2. Maintenance by Using Organizations

function. When this equipment is used by signal serv-
(5) Remarks. Column 9 contains any no- ice organizations organic to theater headquar-

tations necessary to clarify the data ters or communication zones, those mainte-

cited in the preceding columns. nance functions allocated up to and including
fourth echelon are authorized . the organiza-

c. Columns in the allocation of tools for . - . .
tion operating this equipment.

maintenance functions are as follows:

(1) Tools required for maintenance func- 3. Mounting Hardware

tons. This column lists the tool and The basic entries of the maintenance alloca-

test equipment required to perform i, chart do not include mounting hardware

the maintenance functions. such as screws, nuts, bolts, washers, brackets,
(2) 1st, 2d, 8d, 4th and 5th echelon. A and clamps.

17
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APPENDIX 11

BASIC ISSUE ITEMS FOR POWER SUPPLY PP-1243/U
(Added)

Section |. INTRODUCTION

1. Scope

This appendix lists items supplied for initial
operation and for running spares. The list in-
cludes parts and material issued as part of the
major item. The list includes all items author-
ized for basic operator maintenance of the
equipment. End items of equipment are issued
on the basis of allowances prescribed in equip-
ment authorization tables and other documents
that are a basis for requisitioning.

2. The columns are as follows:

a. Source, maintenance, and Recoverability
Code. Not used.

b. Federal Stock Number. The column lists
the 11-digit Federal stock number.

¢. Designation by Model. Not used.

d. Description. Nomenclature or the stand-
ard item name and brief identifying data for
each item are listed in this column. When req-

uisitioning, enter the nomenclature and de-
scription on the requisition.

e. Unit of Issue. The unit of issue is the sup-
ply term applied to the smallest quantity by
which the individual item is counted for pro-
curement, storage, requisitioning, allowances,
and issue purposes.

f. Exzpendability. Expendable items are in-
dicated by the letter X; nonexpendable items
are indicated by NX.

g. Quantity Authorized. Under “Items Com-
prising an Operable Equipment,” the column
lists the quantity of items supplied for the ini-

~ tial operation of the equipment. Under “Run-

ning Spares and Accessory Items,” the quanti-
ties listed are those issued initially with the
equipment as spare parts. The quantities are
authorized to be kept on hand by the operator
for maintenance of the equipment.

h. Illustrations. Not used.
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Page 46. Make the following changes: Fig- Figure 25 (fold-out). In the lower left-hand
ure 24 (fold-out). In the lower right-hand sec-
tion of the schematic illustration, interchange
the power plug reference symbols P1 and PS8. power plug reference symbols P1 and P2.

section of the wiring diagram, interchange the
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DEPARTMENT OF THE ARMY TECHNICAL MANUAL
DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER

T™™ 11-8120

TO 33A1-5-65-1
Cl1

FREQUENCY METERS AN/URM-32 and AN/JURM-32A

T™ 11-5120 |
TO 83A1-5-66-1
CHANGES No. 1 j

TM 11-5120/TO 33A1-6-66-1, 28 May 1957,
is changed as indicated so that the manual also
applies to the following equipment :

Nomenelature Order No. Serial No.
Frequency Meter 32256-PP-56-A3-51 518 through
AN/URM-32A 2089
Frequency Meter 50820-PP-57-A3-51 2273 through
AN/URM-32A 4252

Change the title of the manual to: FRE-
QUENCY METERS AN/URM-32 AND AN/
URM-32A.

Page 3, chapter 1. Add the following note
below the title of chapter 1.

Note. Frequency Meter AN/URM-32A is similar
to Frequency Meter AN/URM-32. Information in this
manual applies to both equipments unless otherwise

specified.
Add “Frequency Meter AN/URM-32" to the
caption in the following places:
Page 24, figure 12.
Page 25, figure 18.
Page 26, figure 14.
Page 29, figure 17.
Page 35, figure 19.
Page 36, figure 20.
Page 3, paragraph 4. Delete “Accuracy____.
01 percent (—40° F. to 4125° F.)” and sub-

stitute: Accuracy ... ... .01 percent (—4° F.
to 4+-125° F.).

Page 5, paragraph 8b, line 5. Change “450
cycles” to: 1,000 cycles. Add paragraph 8.1
after paragraph 8.

8.1. Difference in Models
(Added)
Frequency Meter AN/URM-32A differs from
earlier models in the following details:

AGO 63A—May

DEPARTMENTS OF THE ARMY
AND THE AIR FORCE
WASHINGTON 25, D. C., 1 May 1959

a. Components applicable to a particular cir-
cuit are grouped together to reduce lead lengths
and simplify wiring.

b. Where possible, RF circuits are isolated
from filament and audio circuits.

¢. Where possible, nonstandard components
are changed to standard JAN or MIL approved
components.

d. Switch S2 is changed to provide improved
construction, and connections to switches S1
and S2 are changed to simplify the circuit wir-
ing.

¢ On Frequency Meters AN/URM-32 and
AN/URM-32A, serial numbers 375 through
2089, Order No. 32256-PP-56-A3-51, and
serial numbers 2165 through 4252, Order No.
50820-PP-57-A3-51, a 1N82A crystal is used
to replace a 1N56A crystal for crystal rectfiier
CR2.

f. On Frequency Meter AN/URM-32A, serial
numbers 518 through 2089, Order No. 32256-
PP-56-A3-51 and serial numbers 2673 through
4252, Order No. 50820-PP-57-A3-51, the
2.5-mc crystal Y1 was changed from type CR-
18/U to type OB-18/U. Crystal type OB-18/U
is similar to type CR-18/U except that the re-
sistance is controlled to a tighter specification.
Crystal type OB-18/U is used in this applica-
tion to obtain improved audio output.

Page 10, paragraph 14, heading. Change
“(fig.7)"” to: (figs.Tor7.1).

Add the following note below the title of para-
graph 14:
Note. The calibration table formats shown in figures

7 4nd 7.1 are alternates. Either format is used in the
A model.
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TM5120-CI-9

Figure 7.1. (Added) Frequency Meter AN/URM-32A, alternate calibration dook.

Page 23, paragraph 28, line 4. Change “ (fig.
12)” to: (figs. 12 and 12.1).

Paragraph 29. Make the following changes:
Heading. Change “(fig. 12)” to: (figs. 12 and
12.1).

Subparagraph a. Delete the first and second
sentences and substitute: Two crystals are used
in the oscillator circuit (figs.-12 and 12.1) to
provide crystal check voints so that the dial can
be adjusted to the original calibration settings.
The RANGE SW. selects the proper crystal for
the frequency range, either the 1-mc (Y2) crys-
tal type CR-18/U or the 2.5-me¢ (Y1) crystal
type CR-18/U (type OB-18/U in Jater models
of Frequency Meter AN/URM-32A).

Subparagraph c, line 1. After “SIC”, add:
(SIB in A model).

Page 24, paragraph 30. Make the following

changes : Heading. Change “(fig. 18)” to: (figs.
18 and 18.1).

Paragraph 81, Heading. Change “(fig. 14)”
to: (figs. 14 and 14.1).

~ Figure 12, Correct ‘SWITCH POSITIONS”
chart as follows:

No. s
1 MOD
2 CHK
3 OPER
4 OFF

Page 25, paragraph 31b. Make the following
changes:

Line 8. Change “these components are
labeled TUNING and CORRECTOR

AGO S834A



ON FREQUENCY METERS AN/URM-32 AND

@y
[FanGe sw) 2
- 3 Le
e 1MH 4180V OC
THRU S2A
LS
220UH
c13
CRYSTAL OSC I.owr
! v2A =
E' (1/2)I2ATTWA
cie
s.ee ¥2
IMC
&
T0
cn It
== > PINS
5-42 n OF V28
R3S
4700
RI3
390
—p + GV (A SUPPLY)
[FUNCTION sw.] TMSI120-C1-17
Figure 12.1. (Added) Crystal oscillator, simplified schematic diagram,

Frequency Meter AN/URM-32A.

on the control panel” to: C8A is  PP-§7-A3-51, A IN82A WAS USED TO REPLACE
labeled CORRECTOR on the control A 1N56A FOR CRYSTAL RECTIFIER CR2.

panel. Page 28, Figure 16. Add the following notes
Delete the fourth sentence and substitute: to figure 16.
Capacitor C2 is a temperature-compen- NOTES:
sating componert. 1.THE ABOVE “SWITCH Postrlou:; 'rué.z I8
. “ " FOR FREQUENCY METER AN/URM-382 ONLY.
h“‘, raph 82, heading: Change “(fig. 16)”  , ypr  pOLLOWING “SWITCH POSITIONS"
to: (figs. 16 and 15.1). TABLE IS FOR PREQUENCY METER AN/URM-
Page 27, paragraph 33¢, line 7. Change “(fig._ 32A.
24)” to:. (figs. 24 and 24.1). ~ SWITCH POSITIONS
Paragraph 84, heading. Change “(fig. 17)” No. st | s
to: (figs. 17 and 17.1). 8 RANGE A 4,8 12 OFF
Figure 16. Add the following note to figure 7 RA $B | 3,7,11 | OPER
5: ) RAWGEC | 26,10 | CEK
NOTE: 16,9 MOD

AN/URM-32A, SERIAL NUMBERS 376 THROUGH 3.IN FREQUENCY METER AN/URM-32A, SWITCH

2089, ORDER NO. 32256-PP-56-A3-51; AND SERIAL S1A TERMINALS 9, 10, 11, AND 12 ARE TERMI-

NUMBERS 2165 THROUGH 4252, ORDER NO. 50820- NALS 6,7, 8, AND 5 RESPECTIVELY.
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Figure 18.1 (Added) Low-frequency oscillator and cathode follower, simplified
schematic diagram, Frequency Meter AN/URM—-32A.

R2

180V OC
iRV S28

+6vV DC
THRU S2A

TMSI120-CI-19

Figure 14.1. (Added) High-frequency oscillator, simplified schematic diagram,
Frequency Meter ANJURM-32A.

AGO 563A



A=

As

—_————

—_————— -

J

TMS120-ClI-22

Figure 17.1. (Added) Voltage regulator and power distribution circuit,
simplified schematic diagram, Frequency Meter AN/URM-32A.

Page 81, paragraph 35b(5) (b), line 4.
Change “(figs. 24 and 25)” to: (figs. 24, 24.1,
25, and 25.1).

Paragraph 36, chart. In “Test equipment”
column, delete “Voltmeter, Meter ME-30A/U”
and substitute: Multimeter, Meter ME-26/U.

Page 32, paragraph 38a, line 12. Change
“(fig. 17)” tu: (figs. 17 and 17.1).

Paragraph 39, line 13. Change ‘‘figures 20
and 21 to: figures 20, 20.1, and 21.

Page 33, paragraph 42a, line 2. Change “AN/
JRM-35" to: AN/URM-25.

Page 36, figure 20. Make the following
changes:

Delete the voltage measurement at terminal

'AGO S634A

1 of TB5 and substitute: 10VAC (NOTE
5).

Delete the voltage measurement at terminal
2 of TB5 and substitute: 15VAC (NOTE
5).

Change the voltage measurement at termi-
nals 13 and 17 of TB2 to: 180V.

Page 37, figure 21. Make the following
changes:
Add the following to the notes:

7. MEASUREMENT INCLUDES
LEAKAGE RESISTANCE OF C19.
RESISTANCE SHOWN IS AVER-
AGE VALUE.

8. VARIES WITH SETTING OF
AUDIO GAIN CONTROL.
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Add “(NOTE 7)” to the resistance
measurement at the following tube
pins:

Pinlof V1.
Pins 1 and 6 of V2.
Pin 6 of V3.
Pins 1 and’5 of V4.
Pin 1 of V5.
Delete “(NOTE 5)” after the voltage
measurement at pin 2 of V3.

[AG 413.6 (15 Apr 69)]

Add “(NOTE 8)” to the resistance meas-
urement at pin 2 of V3. Change the resist.
tance measurement at pin 8 of V5 to: 1K.

Page 38, paragraph 42a(6), line 4. Change
“(figs. 24 and 25)” to: (figs. 24, 24.1, 25, and

25.1).

Paragraph 43, heading. Change “(figs. 18
and 19)” to: (figs. 18, 19, and 19.1).
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Atlanta Gen Dep (none)

Sig Sec, Gen Dep (10)

Sig Dep (17)

Army Pictorial Cen (2)

Engr Maint Cen (1)

USA Ord Msl Comd (3)

Fld Comd, AFSWP (5)

TASSA (15)

Mid-Western Rgn Ofc (TASSA) (1)

USA Sig Pub Agey (8)
USA Sig Engr Agcy (1)
USA Comm Agcy (2)

USA Sig Eqp Spt Agey (2)
USA Sig Msl Spt Agcy (13)
Madigan AH (5)

WRAMC (1)

AFIP (1)

AMS (1)

Ports of Emb (0S) (2)
Trans Terminal Comd (1)
Army Terminals (1)

OS Sup Agey (2)

Yuma Test Sta (2)

USA Elet PG (1)

Sig Lab (5)
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Sig F1d Maint Shops (3) 11-7 (2)

Mil Dist (1) 11-8 (2)
USA Corps (Res) (1) 11-18 (2)
Sector Comd, USA Corps (Res) (1) 11-87 (2)
JBUSMC (2) 11-500 (AA-AE) (2)
Units org under fol TOE: 11-587 (2)
1-107 (2) 11-592 (2)
5-15 (2) 11-697 (2)
5-16 (2) 29-51 (2)
5-356 (2) 29-55 (2)
5-36 (2) ) 29-56 (2)
5-215 (2) 39-61 (2)
5-216 (2) 39-71 (2)
6-101 (2) 44-8 (2)
6-535 (2) 44-145 (2)
6-536 (2) 44-147 (2)
6-545 (2) 44445 (2)
6-635 (2) 44447 (2)
7-11 (2) 44448 (2)
7-12 (2) 44-535 (2)
7-25 (2) 44-537 (2)
7-28 (2) 44-546 (2)
7-62 (2) 44-547 (2)
11-6 (2) 44-549 (2)
11-6 (2) 55-27 (2)
NG: State AG (3); units—same as Active Army except allowance is one copy to each unit.
USAR: Noxe.

For explanation of abbreviations used, see AR 320-50.
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CHAPTER 1
INTRODUCTION

Section |.
1. Scope

a. This manual covers installation, operation,
maintenance, and repair of Frequency Meter
AN/URM-32 (fig. 1).

b. Forward all comments on this publication
directly to the Commanding Officer, United States
Army Signal Publications Agency, Fort Monmouth,
N.J.

2. Forms

a. Unsatisfactory Equipment Report. Fill out and
forward DA Form 468 (Unsatisfactory Equipment
Report) to Commanding Officer, U. 8. Army Signal
Equipment Support Agency, Fort Monmouth, N. J,,
as prescribed in AR 700-38.

Section Il.

3. Purpose and Use

Frequency Meter AN/URM-32 (fig. 1) is a self-
contained instrument used to measure frequencies
in the range from 125 kilocycles (ke), to 1,000
megacycles (me). It is also used as a signal gen-
erator which provides a choice of modulated or
unmodulated signals for testing and calibrating
radio equipment.

4. Technical Characteristics
Frequency range:

Range A ........ 125 ke to 2.5 me.
RangeB ........ 2.5 mc to 65 me.
RangeC ........ 65 mc to 1,000 me.
Output voltage range:
Accuracy and
sensitivity:

Sensitivity. . . With an rf input signal of .1
volt an af output of .06
mw minimum is obtained.

TAGO 0088-A, May

GENERAL

b. Damaged or Improper Shipment. Fill out and
forward DD Form 6 (Report of Damaged or Im-
proper Shipment) as prescribed in AR 700-5&
(Army).

¢. Preventive Maintenance Forms.

(1) Prepare DA Form 11-238 (Operator First
Echelon Maintenance Check List for Sig-
nal Corps Equipment—Radio Communi-
cation, Direction Finding, Carrier, Radar)
(fig. 8), in accordance with instructions on
the back of the form.

(2) Prepare DA Form 11-239 (Second and
Third Echelon Maintenance Checklist for
Signal Corps Equipment — Radio Com-
munication, Direction Finding, Carrier,
Radar) (fig. 9), in accordance with in-
structions on the back of the form.

DESCRIPTION AND DATA

Accuracy .....0l per cent (—40° F to
+125° F.).

Radio 100 uv minimum across an
frequency  external 50-ohm resistive
load.
Power input:
6 voltsdc........ 1 ampere
180 volts dec...... 25 milliamperes.
Number of tubes.5.
Weight.......... 27 Ib (less batteries or power
supply).

5. Components of Frequency Meter
AN/URM-32

a. Components. 'I:he components of Frequenoy
Meter AN/URM-32 (fig. 1) are listed in the follow-
ing table:



! ) i . o
- Lo o
l i
Frequency Meter AN/URM-32 St 172 11314 13134 27
consists of — ! X
Antenna AT-564/U 12 (long) P4
Cord CG409E/U 12 (long) 1/5
Adapter UG-641/U i%
Headset HS-33 1321
Cord CD-307A i 60 (long) '
1 set Running spares (b below) |
2 TM 11-5120 ;
| |

b. Running Spares. The following running spares
are stored in the meter case (fig. 2).

Quantity Item
1 Electron tube, OB2
1 Electron tube, 12AT7TWA
1 Electron tube, 5814A
1 Electron tube, 6C4W

6. Nomenclature and Common Name

Nomenclature and common names of the com-
ponents of Frequency Meter AN/URM-32 follow:

Nomenclature Common name

Frequency Meter AN/URM-32 | Meter

Antenna AT-564/U Antenna

Adapter UG-641/U Adapter

Headset HS-33 Headset

Cord CG409E/U Rf cable

Cord CD-307A Headset extension cord

7. Description

a. Frequency Meter AN/URM-32. The meter
(fig. 1) is a five-tube heterodyne meter used for
measuring unknown frequencies in the 125-ke to
1,000-mc range. It is inclosed in a two-section case.
The top section contains the chassis and control
panel, and the bottom section is the battery (or
power supply) compartment. A circuit label is on
the bottom of ‘the chassis cover plate. A detachable
cover protects the operating controls when the
equipment is not in use and opens the interlock
switch when closed. The cover also contains the
headset, headset extension cord, antenna, RF cable,
and adapter. All of the controls and connectors of

4

the meter are on the front panel. The calibration
book, which contains a list of dial settings and cor-
responding frequencies produced by the meter, is
installed on a sliding panel in front of the battery
compartment.

b. Accessories. The following accessories are
supplied with the meter:

(1) Antenna AT-564/U, cord CG—409E/U,
and adapter UG-641/U. The antenna is
equipped with an insulated hooked end,
which makes it easy to attach near the
equipment being tested. Cord CG-409E/U
is the RF cable which connects the antenna
to the ANT jack on the front panel of
the meter. Adapter UG-641/U converts
the ANT BNC connector to a pigtail clamp
connector and may be used with suitable
cable to connect meter input or output to
remote equipment located beyond the
range of the RF cable.

(2) Headset HS-33 and cord CD-307A. The
headset is the low-impedance type which,
when connected to the PHONES jack on
the meter front panel through the headset
extension cord, provides the operator with
the necessary audible indication of the
heterodyne signal.

(3) Miniature tube puller and No. 8 socket
head wrench (fig. 2). The tube puller is
provided as an aid to removing the minia-
ture tube 6C4W of the meter. When prop-
erly used, the puller w'll prevent bent or
broken tube pins and permit remn.oval of
the 7 pin tube while still hot. The socket
head wrench is supplied for easy unit
disassembly.

TAGO 6885-A, May
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Figure 2. Running spares for Frequency Meter AN/JURM-38.

8. Additional Equipment Required

The following equipment is not supplied with the
meter but is required for its operation.

a. Batteries. Two Batteries BA-419.'U and one
Battery BA—412/U are requir:d for use with the
meter.

TAGO 0885-A, May

b. Power Supply PP-1243/U. The power supply
is 12 inches long, 41% inches wide, and 5% inches
high. It clamps into the battery rack of the meter.
The input voltage required is 115/230 volts alter-
nating current (ac), 50 to 450 cycles per second
(cps). The output power is 180 volts direct current

(de) at 25 milliamperes (ma) and 6.3 volts ac at 1.1
ampere.



CHAPTER 2
INSTALLATION AND OPERATION

Section I. SERVICE UPON RECEIPT OF EQUIPMENT

90 Unpccking

a. Packaging Data. When packaged for ship-
ment, the meter is placed in a moisture-vaporproof
container and packed in a wooden box. A typical
shipping box and its contents is shown in figure 3.
Two meters are packed in one wooden box. The
packaged box is 1934 inches high, 33 inches wide,
and 1834 inches deep. It has a volume of 5.3 cubic
feet and weighs 102 pounds.

b. Removing Contents. Perform the following
(fig. 3):

(1) Cut and fold back the metal straps.

(2) Remove the nails from the top and one side
of the box with a nail puller. Remove the
top and one side. Do not attempt to pry
them off because the equipment may be-
come damaged.

(3) Open the moistureproof outer paper wrap-
ping that covers the outer carton inside the
box. Remove the carton.

(4) Open the outer carton and the moisture-
vaporproof barrier within the outer car-
ton. Remove the inner cartons. Open the
inner cartons and remove the contents.

10. Checking Unpacked Equipment

a. Inspect the equipment for damage incurred
during shipment. If the equipment has become
damaged, refer to paragraph 2.

b. See that the equipment is complete as listed
on the packing slip. If a packing slip is not avail-
able, check the meter against the table of com-
ponents in paragraph 5.

c. If the equipment has been used or recondi-
tioned, see whether it has been changed by a modi-
fication work order (MWO). 1f modified, the MWO
number will appear on the front panel near the
nomenclature plate. Check to see that this MWO

number also appears on the schematic diagram of
the manual accompanying the equipment. If not,
add a note to the overall schematic diagram.

11. Installation of Equipment

Instructions for installation of the batteries and
tubes and for connecting; the meter are as follows:

a. Battertes.

(1) Remove the front cover from the case by
unlatching the four fasteners.

(2) Lift the calibration book holder plate at
the bottom and remove from its mountings.
Remove the battery cover plate by remov-
ing two machine screws at top.

(3) Connect the three electrical plug con-
nectors to their respective electrical re-
ceptacle connectors in the two Batteries
BA—419/U and the one Battery BA—412/U.
(Connectors are polarized to prevent mis-
connection.)

(4) Insert the connected batteries into the bat-
tery compartment as shown in figure 4.
Replace the battery cover plate.

(5) Replace the calibration book holder plate.

(6) Replace the front cover on the case and
close the latch fasteners.

b. Tubes. Electron tubes for the meter are in-
stalled in their sockets when shipped.

¢. Connections. Place the meter as close as pos-
sible to the equipment that is to be tested.
(1) Battery connections are explained in @
above.
(2) 1f Power Supply PP-1243/U is used in
place of batteries, connect the meter to
Power Supply PP-1243/U with the same
plug connectors used for making the bat-
tery connections,

TAGO 0088-A, May



BAGS CONTAINING UNITS
OF SILICA GEL 3 Bt

WOODEN SPACER

CLEATED
WOODEN SPACERS

CLEATED
WOODEN SPACER

INNER PAPER

TEGHNICAL MANUALS
€c WRAPPING

*INNER CORRUGATED FIBER-
BOARD CARTON

SEALED CARTONS

(TWO EQUIPMENTS) MOISTURE -VAPORPROOF

BARRIER

HEAT-SEALED MOISTURE =
VAPORPROOF BARRIER
MOISTURE - RESISTANT OUTER
PAPER WRAPPING

OUTER CORRUGATED
FIBERBOARD CARTON

PAPER-WRAPPED,SEALED
CARTON

EXCELSIOR

NAILED WOODEN SHIPPING
80X

METAL STRAPS

T™31209
Figure 8. Typical packaging.
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BATTHL

Figure 4. Frequency Meter AN/UKM-32, battery compartment.

Section Il

12. Operating Controls

(fig. 5)

The operating controls and their functions are

listed below—

Control

Function

FUNCTION SW.

A four-position switch:

Position Function

OPER  Permits the heterodyne oscil-
lator to be used to deter-
mine the frequency of a
received signal or to radiate
a signal from the meter at
the frequency to which the

meter is set. The crystal
oscillator is off in this
position.

MOD Enables the AF amplifier to
be used as an audio oscil-
lator for plate modulating
the vfo selected by the

RANGE SW.

THS5120-08
CONTROLS AND OPERATION
Control Function
Position Function
CHK Enables the vfo selected by
the RANGE SW. to be
checked against the crystal
oscillator for frequency ao-
curacy.
OFF Turns off meter.
AUDIO GAIN Adjusts audio output to the headset.
CORRECTOR Adjusts frequency of vio selected by
RANGE SW. to coincide with main
dial calibration points (after calibra-
tion).
RANGE SW. Selects the range of frequencies in which
the meter is to operate.
VOLTAGE switch | In A position, meter indicates filament
and meter. voltage condition. In B position,
meter indicates B 4+ voltage condition.
Dial HUNDREDS | Indicates dial setting of the meter in
hundreds.
Dial UNITS Subdivides each division on the dial

HUNDREDS control into 100 parts
for greater accuracy.

TAGO 6083-A, May



Figure 6. Frequency Meter AN/URM-S8, controls.

13. Starting Procedure

Perform the starting procedure given below before
using the operating procedures described in para-
graph 15.

a. Starting.
(1) Open the meter cover.

(2) Plug the headset into one of the PHONES
jacks.

(3) Turn the FUNCTION SW. to the CHK
position and allow the tubes to heat for
15 minutes.

Note. Allow the set to warm up in tempera-
tures where it will actually be used when making
measurements. If the meter is to be used out-
doors, allow the set to warm up outdoors. Do not
turn on the set in a warm room and then take it
out into the cold because the measurements may
not be accurate.

(4) Tune the main dial (b below) to one of the
crystal check points located in the cali-
bration book. Figure 6 illustrates the
proper method for interpreting the dial
scale.

(6) Check for a zero beat (par. 26) in the
headset. 1f the zero beat is not obtained at
the correct dial setting as indicated by the
calibration book, the CORRECTOR knob,
which is a vernier control for variable
frequency oscillator (vfo) frequency, can
be varied until zero beat is obtained.

TAGO 0885-A,.May

Note. If two or more beats are heard in the
range of the CORRECTOR control when cali-
brating the dial against a crystal check point,
always zero beat on the stronger of the two.

b. Main Dial. The drum indicates in hundreds
(HUNDREDS), the main dial in units (UNITS),
and the vernier scale (above and on the outside edge

of the main dial) in tenths. The use of these indi-
cators is explained in (1) through (5) below.

Figure 6. Interpretation of vernier scale on outer
ring of main dial.

(1) Assume that a setting corresponding to
961.7 is desired.

(2) Turn the main dial until the 9 graduation
on the HUNDREDS drum (fig. 6) is di-

rectly under the index line on the HUN-
DREDS window.



(3) Turn the main dial counterclockwise until
the 61 graduation on the UNITS scale is
directly opposite the index arrow on the
vernier scale.

(4) Continue turning the main dial counter-
clockwise slowly until the seven-tenths
graduation on the vernier scale exactly
coincides with a graduation on the UNITS
scale.

(5) Reading the dial is the reverse of inserting
a setting. The first graduation on the
vernier scale, clockwise from the index
arrow, which coincides with a graduation
on the UNITS scale is the dial setting in
tenths: the UNITS graduation under, or
to the left of, the vernier scale index arrow
is the dial setting in units; and the gradua-
tion on the HUNDREDS drum under, or
below, the index line on the window is the
dial setting in hundreds.

14. Calibration Book
(fig. 7)

The calibration book is kept in the front of the
meter chassis compartment on a sliding holder
which permits positioning the book for easy reading.
It contains a list of the dial settings and the cor-
responding frequencies (fundamental and har-
monic) produced by the meter at these dial settings.
The calibration book supplied with any particular
meter applies only to that particular meter and
must not be used with any other meter. The meter
produces both fundamental and harmonic frequen-
cies for each given dial setting, and several different
frequencies are listed for each dial setting. The first
five pages of the calibration book contain condensed
descriptive and operational text; use these pages as
a convenient reference guide. The balance of the
book is divided into three sections, each section cor-
responding to the frequency range selected by the
RANGE SW. Each section contains an index of
crystal check points, an index of pages for the fre-
quencies covered by that range, and the frequency
tabulation pages listing frequencies and correspond-
ing dial settings. Across the top of each frequency
tabulation page in these sections is an index to the
frequencies tabulated on that page. The index lists
the first and last frequency appearing in each page,
fundamental and harmonic.

a. The first section covers the frequency range
from 125 ke to 2.5 me¢ (RANGE A position). An

index of 22 crystal check points in the range is listed
on the first page of the section. In the first section,
the fundamental, second harmonic, fourth harmonie,
and eighth harmonic of the frequencies generated
by the low-frequency (1f) vfo are tabulated in the
FREQUENCY columns for the fundamental range
from 125 ke to 200 ke. The 10th harmonic is tabu-
lated from 200 ke to 250 ke.

b. The second section covers the frequency range
from 2.5 mc to 65 m¢c (RANGE B position). An
index of 22 crystal check points in the range is listed
on the first page of the section. In the second sec-
tion, the fundamental, second harmonic. fourth har-
monic, and eighth harmonic of the frequencies gen-
erated by the If vfo are tabulated in the FRE-
QUENCY columns for the fundamental range from
2.5 mc to 2.999 me. The 13th harmonic is tabulated
from 3 mec to 5 me.

¢. The third section covers the frequency range
from 65 me to 1,000 m¢ (RANGE C position). An
index of 27 crystal check points in the range is listed
on the first page of the section. In the third section,
the fundamental, second harmonie, fourth harmonie,
and eighth harmonic of the frequencies generated by
the high-frequency (HF) vfo are tabulated in the
FREQUENCY columns for the fundamental range
from 65 mc to 130 mc.

d. To find the dial reading corresponding to a
given frequency, follow the procedures outlined
below:

(1) Turn to the section corresponding to the
range covering the given frequency: refer
to the page index in the section.

(2) Locate the number of the page that con-
tains the given frequency.

(3) Examine the column index at the top of
the page to determine the columnar listing
of the given frequency (columns are tabu-
lated in ascending numerical sequence).

(4) Locate the given frequency in the correct
column. Find the dial setting correspond-
ing to the given frequency on the same
line under the column titled DIAL.

e. To find the frequency that corresponds to a
given dial setting, follow the procedures outlined
below—

(1) Open the calibration book to the page on
which the main dial setting is listed.

(2) Look down the left hand column of dial
settings until the setting nearest the de-
sired frequency is found.

TAGO 0088-A, Msy



FREQUENCY RANGE KC
180.01C TO 184.94C (.JOOMC TO .1849MC) T20.04C TO 739.6XC (.T20MC TO . 7396MC)
360.0KC TO 369.8KC(.360MC TO .3698MC) 1440.0KC TO HTO.EKC (1.440MC TO | 4792MC)
DIAL FREQUENCY DIAL FREQUENCY
800 3600 7200 W400 24300 1825 3630 7300 4600
6 100.1 3602 7204 K408 24337 1828 3632 7304 M608

23472 1802 3604 7208 M4LE 24373 1827 3634 7308 W66

1603 3608 721.2 14424 20409 1828 3656 73.2 K624
23544 1804 3608 7218 HMa32 24448 18029 3638 T8 632
23580 1803 360 7220 K440 24481 1830 3660 7320 ME40
23616 1808 36i2 7224 448 24517 183.1 3662 7324 (4648
23632 1807 3614 7228 (4456 24563 1832 3084 7328 146568
23688 1608 3618 7232 K464 24889 36668 7332 (14664
23724 1009 3818 7236 K472 24625 1834 3668 73368 4672
23760 1810 3620 7240 14480 24661 1838 367
237198 wWu.| 3622 7244 24897 1038 3678 71%4‘3 &%
23832 181.2 3624 7248 14496 24733 1837 3674 7348 14696
23088 1813 3628 7282 4504 24769 1838 3676 73532 4704
23904 1814 3828 7256 512 24803 (839 3678 7356 M4Ne
23940 918 3630 7260 14820 24841 )840 36680 7360 WM62C0
23977 1818 36832 7264 14528 24877 1841 3682 7364 472/
24013 1817 3634 7268 M836 24913 (842 3684 7368 AT3.,
24049 1018 3636 7272 (4844 24949 1643 36868 7372 M474 ¢
24083 1819 3638 7276 14382 24985 1044 3868 T3I76 4722
2.4 1820 3640 7280 4560 25021 1048 ‘3000 7380 .60
24187 182.1 3642 72864 14368 28087 (848 3692 7384 ' 768
24193 1822 3644 7288 4576 20093 1847 3094 7388 4776
24229 1823 3646 7292 14884 28129 1848 36968 7392 K784
24268 1824 3648 7296 14592 20265 1849 3058 7398 4792

CRYSTAL CHECKX POINT CRYSTAL CHECK POINT
2303 Iem8 23013 W00
TM3120-9

Figure 7. Prequency Meter AN/URM-32, calibration book.

(3) Locate the corresponding frequency in the
appropriate column to the right, on the
same line, as the given dial setting.

Note. When accuracy is required and the dial
reading or frequency being sought falls between
listings in the calibration book, exact interpola-
tion should be made. The method for inter-
polating for frequency readings and dial settings
is explained in f and g below.

f. When the meter is being used to measure an
unknown frequency, the observed dial setting may
fall between two values listed in the calibration
book. To aid in the calculation of the exact fre-
quency which corresponds to this unlisted dial set-
ting, a mathematical process known as interpolation
can be used. The process of interpolation can best
be explained by the following example:

(1) Assume that the observed dial setting is
2374.4 and that it is desired to determine
the exact frequency reading corresponding
to this dial setting. Further assume that

TAGO 0088-A, May

(2)

@A)

the frequency is known to be in the 250-
to 500-kc band.

The dial setting 2374.4 is not listed in the
calibration book (fig. 7). By examining
the dial setting columns, note that 2374.4
falls between 2372.4 and 2376.0. The fre-
quencies corresponding to these dial set-
tings are 361.8 ke and 362.0 ke, respec-
tively. Therefore, the exact frequency cor-
responding to the dial setting 2374.4 must
lie between these two listed frequencies.
Tabulate the information thus obtained as
follows:

Dial settings !rcoqmcmd(.z:)
2376.0 362.0
2744 F
23724 3618

From this tabulation, obtain the total dif-
ferences for dial settings and frequency
readings by subtracting the lesser listed
dial setting from the greater listed dial



setting, and by subtracting the lesser listed
frequency reading from the greater listed
frequency reading. The difference obtained
in the first problem is 3.6 (divisions) and
in the second problem, .2 (ke).

2376.0 362.0
—23724 —3618
36 2

(4) A change of 3.6 in dial reading corresponds
to a frequency change of .2 ke. A change
of 1 in the dial setting will therefore pro-
duce a frequency change of .2 ke divided
by 3.6 or—

055 ke
36 /200

(5) Obtain the actual difference in dial read-
ings by subtracting the lower listed reading
from the actual reading, or—

Actual reading 23744
Lower reading —23724
Difference 2.0

(6) To get the change in frequency, multiply
the frequency change per unit of dial
reading in (4) above by the actual dif-
ference in (5) above or—

Dial difference 2
Change in f per unit 055 ke
Change in frequency  .110kc

(7) Since the actual dial setting (2374.4) is
higher than the referenced calibration
point (2372.4), add the change in fre-
quency (.11 ke) to the referenced calibra-
tion point frequency (361.8 ke¢) thus—

Reference calibration frequency 3618
+Change (increase) in frequency A1

Actual frequency 361.91 ke

g. When the meter is being used to calibrate a
radio transmitter, the desired transmitter frequency
" may fall between two values listed in the calibration
book. Interpolation may also be used in this case
to determine the exact dial setting. The procedures
for interpolating dial settings is shown as follows:

(1) Assume that the transmitter frequency is
361.85 kc and that it is desired to deter-
mine the exact dial setting corresponding
to this frequency reading.

(2) Although the frequency reading 361.85 kc
is not shown in the calibration book (ig.
7), examination of the frequency reading

columns discloses that this frequency fall:
between 361.8 ke and 362.0 ke. These fre-
quency values correspond to dial setting
values of 2372.4 and 2376.0, respectively.
Therefore, the exact dial setting for tne fre-
quency reading 361.85 must fail between
these two listed dial settings. Tabulate thi~
information as foliows:

Correaponding

Dial settings frequencies (ke

2376.0 362.00
D 361 85
23724 361 8¢C

(3) From this tabulation, obtain the dial set-
tings and frequency reading differences in
the same manner as prescribed for fre-

quency interpolation (f(3) and f(5)
above)—
2376.0 362.0 36183
—23724 —3618 —361.80
36 2 05

(4) Therefore 3.6 dial settings are equal to .2
ke. Divide .2 ke by 3.6 dial settings
055
36 / 200 = 055 ke
Result: 1 dial setting is equal to .055 k2.
(5) Divide the result obtained in the righ*
hand column of (3) above by the resul:
obtained in (4) above.
05 divided by .055 = 9 dial setting
(6) Add the calculated dial setting in (5)
above to the lower listed dial setting to
obtain the exact dial setting corresponding
to the transmitter frequency.

23724
+ 9

23733 = unknown dial setting

k. The exact interpolation methods demonstrated
in f and g above are accurate for all FREQUENCY
columns in the calibration book. When such a high
degree of accuracy is not required, select the mid-
point reading between the two listed vaiues. The
error introduced by this approximation method of
interpolation will be quite smali and will work
equally well for either unlisted diai settings or un-
lhisted frequency readings.

15. Operation
a. Tuning Transmitter to Desired Frequency,
Approrimate Frequency Known.
{1) With the RANGE SW. in the desired posi-
tion and the FUNCTION SW. in the CHK
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position, set the main dial to the nearest
crystal check point and adjust the COR-
RECTOR control for zero beat.

(2) Turn the FUNCTION SW. to the OPER
position.

(3) Refer to the calibration book to determine
the dial setting for the desired frequency
and turn the main dial of the meter to this
setting. Lock the main dial. Turn the
AUDIO GAIN control fully clockwise.

(4) Couple the meter antenna to the transmit-
ter output.

Note. Do not couple the meter directly to a
transmitter. If the transmitter is feeding a non-
radiating load, place the probe position of the
antenna near the circuits that carry the rf cur-
rents. If the power output is low, place the probe
in the transmitter near the oscillator coil or cavity.
If the transmitter is connected to an antenna or
other radi.ting load, place the probe portion of
tae antenna in the radiated field. The separation
needed for best coupling varies from 1 foot to 20

30 feet, depending on the power radiated from
wne transmitter antenna.

(5) Tune the transmitter to give a sero beat
in the headset. If it is impossible to get a
zero beat, set the transmitter tuning to the
middle of the audio beat.

Note. 1t is often impossible to get a true szero
beat because of the presence of frequency modu-
lation. If no sero beat can be obtained, the proper
setting for best accuracy is obtained by tuning to
the midpoint of the audio note.

b. Measuring Frequency of Local Transmittter.

(1) When approximate frequency ts known.
To measure the frequency of a local trans-
mitter when the approximate frequency of
the transmitter is known, proceed as
follows:

(a) With the FUNCTION SW in the CHK
position, set the main dial to the nearest
crystal check point and adjust the COR-
RECTOR control for zero beat.

(b) Turn the FUNCTION SW. to the OPER
position.

(c) Couple the meter to the transmitter.
Turn the main dial to the approximate
frequency. Tune on both sides of this
main dial setting until a gero beat is
heard in the headset.

(d) Open the calibration book to the page
that shows the dial setting of the sero
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,be#t note and read the corresponding
frequency.

(2) When approzimate frequency ts unknown.

To measure the frequency cf a local trans-
mitter when the approximate frequeicy of
the transmitter is not known, first use an
absorption-type wavemeter or radio re-
ceiver to determine the approximate fre-
quency. Then follow the procedures out-
lined in (1) above. When an absorption-
type wavemeter or radio receiver is not
available, determine the approximate
transmitter frequency by an empirical and
mathematical process as follows:

(a) Place the RANGE SW. in the RANGE
B position.

(b) Put the FUNCTINN SW. in the CHK
position and cali te the vfo at the
nearest crystal chech . nt to 30 mc; use
the CORRECTOR knob.

(c) Place the FUNCTION SW. in the
OPER position and v.... the main dial
from the low to the high end of range B,
while listening carefully for beat notes.
Record the dial settings for the beat
notes heard.

(d) If the unknown frequency is above 60
mc, more than one beat note should be
heard; this indicates that consecutive
harmonics of the vfo signal are beating
with the unknown transmitter fre-
quency signal. For example, if the un-
known frequency was 120 me, consecu-
tive harmonic beat notes would be ob-
tained at the sixth harmonic of 20 mc,
the fifth harmonic of 24 me, the fourth
harmonic of 30 mec, and the third har-
monic of 40 mec. Determine the vfo
fundamental frequencies corresponding
to the dial settings for any two adjacent
gero-beat points, as instructed in para-
graph 14h; then substitute these values
in the following equation and solve the
equation to determine the unknown
transmitter frequency:

F| X Fh
Fh - F'
F, = unknown frequency

F, = lower consecutive harmonie
F, = higher consecutive harmcnic

F,=




c. Tuming Continuous Wave Receiver to Desired .

Frequency.

(n

(2)

3

(4)

(5)

(6)

With the FUNCTION SW. in the CHK
position, set the main dial to the nearest
crystal check point and adjust the COR-
RECTOR control for zero beat.

Turn the FUNCTION SW. to the OPER
position.

Turn the main dial to the correct dial set-
ting for the desired frequency, as obtained
from the calibration book.

Couple the meter antenna to a radio re-
ceiver (referred to as receiver) and tune
the receiver to produce an audible tone.

Adjust the tuning control of the receiver
to a zero beat.

Note. If the receiver has a beat oscillator. turn
it on and tune in the signal from the meter in the
same manner as tuning for any cther sigual. If
the receiver is of the regenerative type, advance
the regenerative control until the detector starts
to oscillate. In this condition, the receiver will
respond to continuous-wave (cw) signals and
may be set to a frequency in the same manner
as a receiver having a beat oscillator.

When checking receivers with a beat oscil-
lator, sometimes it is difficult to get a true
zero beat. In this case, adjust the receiver
to the middle of the audio note: No ap-
preciable error will result.

d. Tuning Receiver to Desired Frequency, When
Receiver Has No Means of Producing Beat Note.

(1)

(2)

3)

With the FUNCTION SW in the CHK
position, set the main dial to the nearest
crystal check point and adjust the COR-
RECTOR control for zero beat.

Set the main dial at the dial setting that
corresponds to the desired frequency and
set the FUNCTION SW. at MOD.

Couple the meter loosely to the receiver
and tune the receiver for greatest output
in the receiver headset.

e. Measuring Frequency of Distant Transmitter.
This measurement requires the use of a radio re-
ceiver (referred to as receiver) together with the
meter. Use the following procedure.

(1) Tune in the signal from the distant trans-

mitter on the receiver, and determine the

(2)

3)

(4)
(5)

(6)

approximate frequency from the receiver
dial setting or from the receiver calibration.

Note. If the transmission is cw, use either a
receiver with a beat osciliator or a regenerative
tvpe receiver. Turn on the beat oscillator or turn

up the regeneration control until the receiver
oscillates. Tune the receiver to zero beat.

Turn off the beat oscillator or adjust the
regenerative receiver to a nonoscillating
condition before proceeding.

With the FUNCTION SW. in the CHK
position, correct the frequency of the vfo
to the calibration at the erystal check point
nearest the approximate frequency indi-
cated by the receiver dial.

Set the FUNCTION SW. to OPER.

Couple the meter to the receiver antenna
lead. While listening to the receiver with
a headset, turn the ain dial of the meter
i the region of the approximate frequency
until a beat note or whistle is heard in the
receiver headset. Tune the meter until the
beat note is as near to zero beat as possible.

Note. It may be necessary to vary the coup'ug
between the meter and the receiver to obtain a
satisfactory beat note. When the received trans-
mitter signal is strong, the coupling must be loose ;
when the transmitter signal is weak, the coupling
must be correspondingly tighter. Vary the coup-
ling by changing the distance between the ANT
jack and the antenna on the meter or the spacing
between the meter and the receiver.

Refer to the dial setting in the calibration
book and read the corresponding frequency.

f. Measuring Frequency to Which Receiver is

Tuned.
(1)

(2)

3)
(4)

With the FUNCTION SW in the CHK
position, set the main dial to the nearest
crystal check point and adjust the COR-
RECTOR control for zero beat.

Place the FUNCTION SW. in the OPER
position.

Couple the meter to the receiver.

If the receiver has a beat oscillator, turn
it on. Then turn the main dial of the meter
to a position near the approximate fre-
quency and tune until sero beat is heard in
the receiver headset.

(5) Read the main dial of the meter and look
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up the corresponding frequency in the 16, Stopping Procedure

calibration book. a. Turn the FUNCTION SW. to the OFF
(6) If the receiver has no local beat oscillator,  Position.

turn the FUNCTION SW. to the MOD b. Remove the headset from the jack.

position and adjust the meter to give maxi- ¢. Disconnect the antenna cord.

mum output in the receiver headset. d. Close the front cover of the cabinet.
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CHAPTER 3

ORGANIZATIONAL MAINTENANCE

Section |.

17. Tools and Materials

Tools and materials used. but not supplied, with
the meter are listed in a and b Lelow:

a. Tools.

1 Tool Equipment TE-41
1 Tool TL-597 U

b. Materials.
Cleaning cloth
Fine sandpaper
Cleaning Compound (Federal Stock No. 7930-
395-9542)

18. General Preventive Maintenance
Techniques

a. Use fine sandpaper to remove corrosion.

b. Use a clean dry cloth or a dry brush fer clean-
ing. If necessary, clean the parts with a cloth
moistened with cleaning compound; wipe the parts
dry.

Caution: Cleaning compound is flammable and
its frmes are toxic. Do not use near a flame; pro-
vide adequate ventilation.

16

TOOLS, MATERIAL, AND PREVENTIVE MAINTENANCE

19. Use of Preventive Maintenance Forms

a. OA Form 11-238 (fig. 8) is a preventive main-
tenanee checkl.st to be used by the operator. items
uot avplicable to the meter ure lined out in the fig-
ure. Instructions for the use of the formn appear
on the back of the form.

h. DA Form 11-239 (fig. 9) is a preventive main-
tenance checklist to be used by the unit repa:rinan.
Items not applicable to the eauirment are lined out
in the figure. Instructions for the use of the form
appear on the back of the form.

20. Lubrication

The only required lubrication point for the meter
is the worm gear of the iarr variable capacitor.
Figure 10 shows the locativu of the gra~hox. Re-
. unount
of light grease to the point of contact of the wort
gear and the spur. Rotate the shaft of the capacitor
several times back and forth to work the grease into
the gears. Replace the gear housing.

move the gear housing and apply a =1
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OPERATOR FIRST ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT
RADIO COMMNUNICATION, OIRECTION FIRDING, CARRIER, RADAR

INSTRUCTIONS: See ether oide

QU PRENT NOME| TUR| .
R EoUENCY METER Anv/urm3z | 0"

LEGEND POR MARKING CONDITIONS: ¥ Satisfactory; I Adjustmest, repair or replacemest required; @ Defect corrected.
NOTE: Strike ost iteme sot applicedle.

DAl I.'
"0 "TEn OupIT
s wlr]w]rle]s
1] CouPLETENESS AND GENERAL CONDITION OF EQUIPMENT (seosd . sasoping wire and cable, 71+
wdovephense, tubes, spere pecte, technical sanuale and noumln).
2
LOCAT 10N -MO—IHETALUATION SUITASLE FOR NORMAL OPERATION. /e
3| cLEAn DIRT AND NOISTURE FRON ANTENMA, 41GROMHENE, READSETS, SHEGTOERS, MEVE, JACKS, PLUSS, PELEANONES /l/
CARRPH-0406, CONPORENT PANELS.
i
*| ikseect seaTing OF READILY ACCESSIBLE PLUCK-OVT® ITENS: +vmew, LANPS, CRYSTALS, Pude), COMIECTORS, 71/
PYFeres il Nl Do A PP e st T
5] insrecT couTrOLS FOR B1MOING, SCRAPINS, EXCESSIVE LOOSENESS, PosITIVE /
ACT 0w, /
¢
CHECK FOR NORMAL OPERAT |0W. zlv
VEEKLY
.
|- e g* -
T
CLEAN ANO TIGNTEN EXTERIGR OF COMPONENTS ANO CASES, MAOW- "
AINEOT-SWE-OUIOED, AND CABLE CONNECTIONS.
e / Y
IRSPECT CASES, WOUNSNOGT—MEENNAS—FOUEN- ~ ~ i 0SED ML ERST—~ SRS ANE-PLATES,
WETAL SURFACES, FOR WUSTy CORROSION, AND v .unt. ol et Aoy e OIAL ANo ueTER r’/
L n
INSPECT CORD, CABLE, WIRE, ANO-SnSON-HOWNTS FOR CVTS, 7/ »
BREAKS, PRAYING, DETERIORATION, KINKS, ANO STRAIN, INSPECT WETERS FOR DAMAGED SLASS ANO CASES.
10 |
HIGPOOT-MTCUNA-P IR0 IR E ST 00NN ONT—L 00N E-PIP} INSPECT GNELPERO—AND COVERS POR ADEQUACY OF WEATHER= /
SAMSED-HIBATINE-AD-AEALEOTIN MOOFING.
n | )8
HIBPLOT-AMIA— TSy AT IOy~ GASA PR D 0y
ARG AP ORISR EIIA-OUT— RS- AR OO0 ENTOI—AN0—ROPER-DEND+0ih
121 \warect Fom LOOSENESS OF ACCESSIOLE ITEMS: SWITCHES,
WHOBS, JACKS, COMMECTORS, SLAOTROAM—IRMSEOmIe—ouen- |/ ATOPR-PER A D - OO BN —EOR—ERANI YL - SN
4 SAIEIOT-DINT-AID-ORENE.
RTINS, AND PILOT LIGNT ASSENBLIES.

19  IF DEFICIENCIES NOTED ARE NOT CORRECTED DURING INSPECTION, INDICATE ACTION TAKEN FOR CORRECTION.

DA 1 l‘m 11-@ REPLACES DA AGO FORN %19, 1 OZC 50, WuiCH (S 083OLCTE.

TMSI120-10

Figure 8. DA Form 11-833.
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SECOND AND THIRD ECHELON MAINTENANCE CRECK LIST FOR SIGNAL CORPS EQUIPMENT
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR
INSTRUCTIONS —Sve ot her aide
LQUIPMENT NOMINCLATURE i EQUIPMENT SERIAL NO.
| FREQUENCY METER, AN/URM-32 { 70
LEGEND FOR MARKING CONDITIONS. ¥ x repair, or roquired, @ Dotost corrostod
NOTE Stribe out itema net eppiusably
. iTem {;E o TEm i!
T st
COMPLITONEIS XD GINENAL CONDITION OF LUIPHONT (ocomen | ; f
ARG EOI I SErping-0oses. Wire ne tadle. amevephonss. tubes. / M
apare parte, manuvale sad ' Jroteny 1
N
F) 1=
LocaTion ABLE FOR NORIAL v e T oI £ OR L0008 PR
3 £l
CLEAN DIRT AND MOISTURE FROM ANTENNA MIGAORONE, MIADSCTS.
ETIT 7, UCKS, PLUGS, Saloentbrsanpeut—antt |/
COMPONDNT PANGLS.
4 2 »
INSPECT SEATING OF READILY ACCESSILE “PLUCK-OUT™ ITIMS:
TUBKS, LAMPS. CRYSTALS, FUSES. CONNECTORS. WOAFORSMAG8 |/ g -
ontrans-assIevons. -
NSRS A0-taieat-Fae.
T £33
INSPICT CONTAOLS FOR BINGING. SCAAPING. EXCISHVE LoosOuH, | INSPECT VARIARLE CAPACITORS FOR DINT, MOISTURR. tusALIneuewt | /]
POMITIVE ACTION. OF PLATES, AND LOOSE MOUNTINGE.
. 7
CHBCX FOR RORMAL OPLRA INSPICT RESISTORS. BUSH.NGS. AND INSULATCS FOR CAACKS, Cred-
fon Tion / PING, BUSTIRING, DISCCLORATION, AND MOISTURL 4
7 )
CLEAN AND TIGHTEN LXTZRIOR OF COMPONENTS AND CASES, MaGH- . !
aovanr ANO CARLE
T o +
CLEAN AND TIGHTEN
"""'“:&w pers 7/ €AGEI AND INTERIORS OF CMASNS AND CABINETS WOT READRY '/
. ACCESSILL. [
0 T t
VESPECT CORD. CARLL. WIRE. AND-ats-4overtd FOR CUTS, SIAS, | / ~
FRAYING, DETERIORATION, KINKS. AND STRAIN, o
i
0 = H
}
" : ] T
Pty
-
121 uawecy ron or £ T 100088, %
v /
oo a0
PLOT LIGHT ASSEMBLISS.
3 3
CLEAN AND TIGHTON CONNECTIONS AND MOUNT NGS FOR Munasems: |
ERO—GHONED, POTINTIOMETIRS, ANO RWLOSTATS.
] 7
o, DUl A0 TR winpows, | /
AR asstmn.
[} / 33
IREPECT METERS FOR DAMAGED GLASS AND CASER. BIFORE 1/0PPING OR STORING-REIMOVE MTTLRUEL 4
10 / M
7 3
e [ - WORN OR LOOSE PARTS.
haetattens e 37 | wereronsans-runssases.
N 1
30 ¥ DWICOKIES NOTID ARS ROT CORRECTED DURING INIPECTION. INDICATE ACTION TAKEN FOR CORRRCTION.

DA--".'v'u"-239 Bepieems DA A0O Ferm 64, 1§ Des B, whivh b cbasiste. PRI

Figure 9. DA Form 11-238.
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Figure 10. Lubricaiion point for Frequency Meter AN/URM-S2.

Section II.
21. Gene:al

The troubleshooting and repair work that can
be performed at the organizational maintenance
level (operators and unit repairmen) is necessarily
limited in scope by the tools, test equipment, and
replaceable parts issued. Accordingly, trouble-
shooting is based on the performance of the equip-
ment and the use of the senses in determining such
troubles as broken cords, defective tubes, and
cracked insulators. Paragraphs 22 through 25 help
in determining which of the circuits is at fault and
in localizing the fault to the defective stage or item.

22. Visual Inspection

a. Failure of this equipment to operate properly
usually will be caused by one or more of the follow-
ing faults.

“TAGO #85-A, May

TROUBLESHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL

(1) Improperly connected or weak batteries.

(2) Worn, broken, or disconnected cords or
plugs.

(3) Wires broken because of excessive vi-
bration.

(4) Defective or loose tubes.

(5) Inactive or loose crystals.

b. When failure is encountered and the cause is
not immediately apparent, check as many of these
items a8 is practicable before starting a detailed
examination of the component parts of the system.
If possible, obtain information from the operator
of the equipment regarding performance at the time
trouble occurred.

19



23. Tube Testing Techniques

To prevent the discarding of good electron tubes
as faulty, follow the procedures given below when
troubleshooting the meter.

a. Inspect all cables, connectors, batteries, and
the general condition of the meter before removing
the electron tubes.

b. Isolat~ the trouble, if possible, to a particular
section or stage of the meter, and proceed as follows:
(1) If Electron Tube Test Set TV-7/U or
equivalent is available, remove and test
one tube at a time. Substitute new tubes
only for those that are defective.
If a tube tester is not available, trouble-
shoot by the tube substitution method.
Substitute a new tube for an original tube.
If no change occurs in the operation of the
meter, replace the new tube with the origi-
nal. Similarly, check each original tube, in
turn, until the meter becomes operative or
until all suspected tubes have been tested
and the need for further troubleshooting is
indicated.

(2)

24. Troubleshooting by Using Equipment
Performance Checklist

a. General. The equipment performance check-

25. Equipment Performance Checklist

list (par. 25) will help to locate trouble in the equip-
ment. The list gives the item to be checked, the
conditions under which the item is checked, the
normal indications and tolerances of correct opera-
tion, and the corrective measures the operator can
take. To use this list, follow the items in numerical
sequence.

b. Action or Condition. For some items, the in-
formation given in the action or condition column
consists of various switch and control settings under
which the item is to be checked. For other items,
it represents an action that must be taken to check
the normal indication given in the normal indica-
tions column.

¢. Normal Indications. The normal indications
listed include the visible and audible signs that the
operator should perceive when he checks the items.
If the indications are not normal, the operator
should apply the recommended corrective measures.

d. Corrective Measures. The corrective meas-
ures listed are those the operator can make without
turning in the equipment for repairs. If the set is
completely inoperative or if the recommended cor-
rective measures do not yield results, troubleshoot-
ing is necessary.

Step Unit Action or condition Normal indications Corrective measures
: 1 | Cover Open to close interlock | POWER lamp lights. Check lamp; check B battery
o switch. Turn FUNCTION plugs and voltages.
— SW. to OPER position.
< 2 | Cord Connect to ANT. connector.
(- 3 | Antenna Connect to the cord.
< 4 | Headset Connect to PHONES jack.
-9
[¢3]
(-4
-9
= 5 | VOLTAGE Place in A position. VOLTAGE meter indicates | Check A batteries, battery
] switch., in green area. plugs, and voltages. Replace
< batteries.
3 6 | VOLTAGE Place in B position. VOLTAGE meter indicates | Same as step 5.
] switch. in green area.
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Action or condition

Normal indications

Corrective measures

Place in RANGE A position.
Place in CHK position.

Turn clockwise to midposi-
tion.

I.. ~e in RANGE B position
and perform check in
step 8.

Place in RANGE C position
and perform check in
step 8.

Turn to maximum clockwise
position.

Place in MOD position.

Noise heard in headset and
beat note heard if tuning
dial is set near a crystal
check point.

Headset volume increases.

Rf with 900-cps modulation
signal at antenna.

Check headset and headset
cord. Check tubes for proper
seating and warmth. Be
sure tube clai s are in
position and tig: :.

Refer to step 9.

Refer to step 9.

Step Unit
& 7 | RANGE 8W.
D) 8 | FUNCTION SW.
z
< AUDIO GAIN
=
~
o 9 | RANGE SW.
e
~
ﬁ 10 | RANGE sSW.
=
Z ! 11 | AUDIO GAIN
‘ﬂ .
= ! 12 | FUNCTION 8W.
e |
(=) .
[« 4 N
m
-9 13 | Antenna
e |
&= 14 | Rf Cable
an

15 | Headset

16 | Cover

Disconnected from the Rf
Cable.

Disconnected from ANT
connector.

Disconnected from PHONES
jack.

Closed to open interlock
switch.
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CHAPTER 4
THEORY

Section I.
26. Heterodyne Principles

a. When two frequencies are present in the input
of a mixer circuit, the difference between them wil!
appear in the output circuit as a third frequency.
This third difference frequency is called the het-
erodyne (beat) frequency. If the two original fre-
quencies differ by only a few thousand cycles or
less, the resultant beat frequency wili be in the
audible range. This beat frequency can be amplified
and heard in the headset as a definite tone. When
two signals are brought closer in frequency to each
other (decreasing difference), the tone decreascs in
pitch until no tone is audible. This is the point of
zero beat (where the two original frequencies are
exactly the same and their difference value is zero).
If one of the two original frequencies is varied
beyond the point of zero beat, a low-pitched tone is
heard. Further variation, in the same direction,
causes a gradual increase in pitch until the tone goes
above the audible range.

b. There are two methods of obtaining an audible
tone with the meter. The first method is to beat
the output of the crystal oscillator against the out-
put of the vfo circuits. The second method is to
beat an external RF signal against the output of the
vfo circuits. The first heterodyning function is used
to calibrate the vfo against the crystal oscillator and
the second, to determine the frequency of the ex-
ternal RF signal.

27. Block Diagram

The meter consists of an electrical circuit com-
posed of eight principal parts. Figure 11 shows these
parts in block outline. The function of the circuits is
described below.

a. Low-Frequency Vfo (V5B). This oscillator
generates signals that can be varied from 125 ke to
5 me.

b. Low-Frequency Harmonic Producer (CR3).
This crystal works with the low-frequency vfo and

THEORY OF FREQUENCY METER AN/URM-32

genel s harmonies that extend the range o: tie
low-frecuency vio to 63 me.

c. High-Frequency Vjo (V1). This oscillator
generates signals irom 65 to 130 me on fundamental
frequencies and up to 1,000 me on harmorics.

d. Crystai Oscitiator 1V24). This oscillator con-
tains twa erystais. One crystal is set accurately at
1 me and the other at 2.5 mc. Both signals contain
many strong harmonics. The setting of the RANGE
SW. determines which crvstal is used.

e. Lou-Frequency Mixer (V2B). This circuit
mixes two signals together to produce a beat-fre-
quency signal at the output. The two signals may
be eitner:

(1} The vio signal and any signal received by
the meter antenna (when the FUNCTION
SW. is in the OPER position).

(2) The vfo signal and the crystal oscillator
signal (when the FUNCTION SW. is in
the CHK position).

f. High-Frequency Mizer (CR2). Thig circuit
mixes the high-frequency vfo signal and any signal
received by the meter antenna to produce a beat-
frequency signal at the output.

g. Audio Amplifier (V34 and V3B). This stage
amplifies the beat-frequency signal produced in he
mixer circuit so that it may be heard in the headset.
When the FUNCTION SW. is in the MOD position,
V3B functions as an audio oscillator and modulates
one of the vfo outputs. Harmonic producer CRI
generates harmonics of the vfo output and the
modulated signal is applied to the ANT terminai.

h. Power Supply. The power supply provides
operating potentials to all the electron tubes. It may
be a battery-type power supply or an ac power sup-
ply. Appropriate connections must be made to the
three terminal strips.
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Section |I.

28. General

The extended frequency coverage of the meter is
obtained by using the harmonic component of three
fundamental frequency ranges. The RANGE SW.
(fig. 12) selects one of these three ranges. RANGE
A position covers from 125 KC TO 2.5 MC. RANGE
B position covers from 2.5 MC TO 65 MC, RANGE
C position covers from 65 MC TO 1000 MC.

29. Crystal Oscillator
(fig. 12)

a. Two type crystals CR-18/U are used in the
oscillator circuit shown in figure 12. The RANGE
SW. selects the 1-me¢ (Y2) o' 2.5-me¢ (Y1) crystal
to provide crystal check points to connect the dial
to original calibration settings. The 1-mc crystal
provides 22 crystal check points in the RANGE A
position and 22 crystal check points in the RANGE
B position. Strong beats are obtained at points
where the vfo fundamental or harmonic frequencies
agree with the fundamental or harmonic frequencies
of the ecrystal. The 2.5-mc¢ crystal provides 27
crystal check points for the RANGE C position,
enabling dial correction at 2.5 me intervals through-
out the fundamental range.

b. Trimmers capacitors C11 and C12 are used to
adjust the frequency of the crystal units. Periodic

TAGO 0685-A, May

CIRCUIT ANALYSIS

adjustments are necessary because of aging of
crystals and components. It is also necessary to
make readjustments whenever a crystal unit is
replaced. Adjustment procedures are given in para-
graph 46.

c. Switch S1C connects Y2 (for RANGE A and
RANGE B positions) and Y1 (for RANGE C) to
the grid of V2A. Resistor R14 is the grid-return
resistor for this circuit.

d. In the RANGE A and RANGE B positions of
the RANGE SW. L4 is switched into the plate cir-
cuit of V2A. In the RANGE C position, L5 is
switched into the plate circuit. The tube interelec-
trode capacitance combines with these inductors to
form a resonant tank circuit. Capacitor C13 by-
passes the RF component around the power source.

e. In the cathode circuit L3 increases the high-
frequency harmonic component characteristic for
this circuit. Coil L3 is shunted by R35 which pre-
vents intermittent oscillations from occurring when
plate voltage is removed from V2A. Self-bias for
this stage is provided by R13.

f. The output of the crystal oscillator is coupled
from the cathode circuit to mixer stage V2B by C34.

g. Heater current for V2A is supplied through
FUNCTION SW. S2A in all switch positions except
OFF.
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Figure 12. Crystal oscillator, simplified schematic diagram.

30. Low-Frequency Oscillator and Cathode
Follower
(fig. 13)

a. The low-frequency oscillator is the vfo for
ranges A and B. Tube V5B is used in a modified
Hartle oscillator circuit, the output of which is
applied through C23 to cathode follower V5A.

b. The oscillator tank circuit consists of C1C,
C3B, C35, L7, and C26 for RANGE A position or
L6 and C28 for RANGE B position. The main
resonating components are C1C and L7 or L6. The
position of RANGE SW. S1 determines the funda-
mental frequency range for this vio. CORRECTOR
trimmer capacitor C3B is used to calibrate the fre-
quency of the vfo to the frequency of the crystal
oscillator at any one of the several crystal check
points. The preset trimmers, C26 and C28 are not
adjusted except during oscillator alinement pro-
cedures. Capacitor C35 compensates for tempera-
ture variations.

c. Grid-leak bias is provided by R28 and C25.
Cathode bias is provided by R29 or R30, depending
on the position of switch S1B. This additional bias
increases the frequency stability of the oscillator.
The cathode resistors are bypassed by C30 and C39.

d. Feedback is provided through plate bypass
capacitor C24 from the plate of V5B to the
grounded end of the tank circuit. Resistor R24 is a

24

voltage-dropping resistor for the plate supply. The
plate voltage and heater current are obtained
through the RANGE SW. S1 and FUNCTION SW.
$2. The cathode output of V5B is coupled to
the grid (pin 2) of V5A through C23.

e. Tube V5A is connected as a cathode-follower
circuit and performs a buffer for the vfo and as an
impedance-matching device for the next stage. The
grid resistor is R25 in series with cathode resistor
R27 which raises the output impedance of V5A. The
output signal is developed across R26 and R27 and
is coupled to the mixer through C22. Capacitor C21
serves as the plate supply bypass.

31. High-Frequency Oscillator
(fig. 14)

a. The high-frequency oscillator is used for
RANGE C. Tube V1 is connected as a modified
Colpitts oscillator. The combination of grid-
cathode capacitance (Cgk) and plate-cathode
capacitance (Cpk) forms a voltage-dividing net-
work which effectively grounds one point on the
tank circuit for RF. Feedback in this oscillator is
accomplished by interelectrode capacitance with the
voltage drop across the grid-cathode capacitance
supplying the grid excitation.

b. Capacitors C1A and C3A and inductor L2
combine  with the interelectrode capacitance and
plate-lead and grid-lead inductances to form the
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tank circuit. Capacitor C1A is the main tuning
capacitor and C3A is the main trimmer capacitor;
these components are labeled TUNING and COR-
RECTOR on the control panel. Capacitor C1B is a
preset trimmer which is used to compensate for com-
ponent aging or replacement. CORRECTOR trim-
mer C2 permits calibrating the vfo against the
crystal oscillator. Resistor R2 and capacitor C4
provide grid-leak bias.

c. The filament circuit is filtered by R1, L1, C33,
and C6 which form a high-impedance, broad-band
RF filter to prevent the RF component from enter-
ing the filament voltage source. In the grid circuit,
R33 is used as a parasitic suppressor to improve the
frequency stability for this oscillator. The output
is developed across R3 and is taken from the tap on
L2 and fed through C5 to the mixer circuit.
Capacitor C7 is the plate supply bypass.

32. Mixer Circuit
(fig. 15)

a. General. The mixer circuit provides the het-
erodyning function for the meter. It uses vacuum
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tube V2B for mixing the lower frequencies (125 ke
to 65 me¢). The mixing efficiency of a vacuum tube
decreases for high frequencies; therefore, when the
meter RANGE SW. is at RANGE C, crystal diode
CR2 functions as the mixer and V2B performs as
an audio amplifier,

b. Low-Frequency Mizring. When the RANGE
SW. is in RANGE A or RANGE B position, the
output of the low-frequency vfo is applied to CR3,
which functions as a harmonic generator. The har-
monic output of CR3 is applied to the grid of mixer
V2B through R5 (since the output of CR3 is posi-
tive, CR2 cannot conduct) and R10. The signal
from the antenna is coupled through C36, CR1
(c below), R5, and R10 and applied to the grid of
V2B. The incoming signal is mixed with the
appropriate harmonic from the low-frequency vfo
and the audio output from the mixer is coupled
through C8 to the audio amplifier circuits.

c. High-Frequency Mizing. When the RANGE
SW. is in the RANGE C position, the output of
the high-frequency vfo is applied directly to CR2
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Figure 14. High-frequency oscillator, simplified schematic diagram.

and R5. Crystal CR2 conducts during negative
portions of hf vfo output, therefore mixing occurs in
CR2. The high-frequency oscillator has a strong
harmonic output and a harmonic generator is not
required. Crystal CR2 mixes the incoming signal
from the antenna with the output from the high-
frequency vfo and an audio frequency is developed
across R9. Mixer V2B performs as an audio ampli-
fier in this application and the audio signal is
coupled through C8 to the audio amplifier circuits.

d. Crystal Oscillator Output. When the FUNC-
TION SW. is set to the CHK position, the output of
the crystal oscillator is coupled through C34 to the
cathode of V2B. In the RANGE A or RANGE B
position, the output of the LF vfo is applied to the
grid (pin 7) of V2B and mixing occurs in V2B. In
the RANGE C position, the output of the HF vfo is
applied to the grid (pin 7) of V2B and mixing occurs
in V2B. Resistor R11 is the plate load for V2B and
C9 bypasses the RF to ground. Resistor R10 is the
parasitic suppressor and R34 and inductor L8 pre-
vent undesirable oscillation at radom frequencies.
Crystal CR1 serves as a harmonic generator and the
output of either the low- or high-frequency oscil-
lator is multiplied by CR1.

33. AF Amplifier and Modulator
(fig. 16)

a. The circuit shown in figure 16 combines the
first audio amplifier, the second audio amplifier, and
the audio oscillator and modulator circuits.

b. Stages V3A and V3B are used as the first and
second audio amplifiers, respectively, in the OPER

and CHK positions of FUNCTION SW. S2. In the
OPER position of S2, the beat note produced by the
external rf input signal and the vfo output is
amplified and appears in the headset as an audible
tone. In the CHK position of S2, the beat note pro-
duced by the crystal oscillator and vfo output is
amplified and appears in the headset as an audible
tone. The audio signal from the mixer stage is
developed across grid resistor R16. It is amplified
by V3A and coupled through C38 to the grid circuit
of V3B. The audio output of V3B is coupled through
capacitor C16 to the primary of output transformer
T1. The induced secondary voltage appears across
paralleled headset jacks J2 and J3. Resistors R17
and R20 are plate-load resistors for the two sections
of V3. Capacitor C19 is the plate bypass.

c. The low-frequency oscillator on the high-fre-
quency oscillator (depending upon the position of
the RANGE SW.) is modulated with an audio fre-
quency when FUNCTION SW. 82 is in the MOD
position. In this position, the secondary of output
transformer T1 is connected to the grid circuit of
audio amplifier V3B through C17 and C15 (C17 is
a blocking capacitor which prevents dc from flowing
through the secondary of T1 in the OPER and CHK
positions of S2). The stray capacitance between
windings on the primary and secondary of T1 com-
bine with their inductances to form a tuned-grid,
tuned-plate oscillator for V3B. Feedback is accom-
plished through the interelectrode capacitance be-
tween plate and grid (Cgp). Capacitor C15 and
resistor R19 provide grid-lead bias for the oscillator.
The AF signal produced by this oscillator plate
modulates the vfo (selected by S1A) by switching
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Figure 16. Mizer circuit, simplified schematic diagram.

the primary of T1 in series with the + 180-volt dec
source and the plate of the vfo. The combined
impedance of T1 and R22 is equal to the load repre-
sented by R23, thus eliminating frequency shift in
the vfo caused by changing load conditions. The
modulated vfo output is coupled to ANT jack J1
through CR1 and C36 (fig. 24) and is available at
this point for signal generator applications.

d. Heater current for V3A and V3B is available
in all positions of S2 except OFF. In the OPER and
CHK positions of S2, plate voltage is supplied to
V3A through R17; in the MOD position, plate volt-
age is removed from V3A by switch S2B, thereby
eliminating an undesired input to V3B when it
functions as an oscillator. Plate voltage for V3B is
applied through R21 and R20 in all positions of S2
except OFF. Capacitor C19 is the RF bypass ca-
pacitor for the power source and C16 prevents dc
from flowing through the primary of T1 when S2 is
in the OPER and CHK positions. Capacitor C18
bypasses RF around the power supply.

34. .Voltage Regulator and Power Distribu-
tion Circuit
(fig. 17)
a. Plate voltage and heater current applications
have been discussed for the various individual
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stages of the meter. The circuit shown in figure 17
provides the meter with the necessary voltage con-
nections.

b. Power plugs P1, P2, and P3 may be connected
to either dry batteries or a de power supply; the
only difference in application being that in the case
of batteries, the cathode-heater current will be dc
and with a power supply, the cathode-heater current
will be ac. Also, terminals 3 and 7 on P3 connect to
a section of FUNCTION SW. 82, which provides
an ac power input on-off switch for the de¢ power
supply when this unit is used; this switch section
has no function when batteries are used. Switch S4
is the dc voltage interlock switch. Closing the fre-
quency meter unit cover opens the switch and dis-
connects the B- and A- chassis-ground connection.
VOLTAGE meter M1 is connected to VOLTAGE
switch 83. With switch S3 in the A position, the
meter indicates the condition of the A- voltage sup-
ply; green area good, red area bad. In the B posi-
tion, the meter indicates the B- voltage supply in
the same manner. POWER neon-glow lamp DSl
indicates that plate voltage is being applied to the
electron tubes. Resistor R36 and capacitor Cl14,
with DS1, form a relaxation oscillator circuit which
causes neon-glow lamp DS1 to flash.

74



c. Tube V4 is connected as a voltage-regulator
circuit. This circuit assures a constant-amplitude
voltage for the plates of the oscillators, even with
decreasing battery voltage or varying power supply
voltage. In this manner frequency stability is
improved.

d. The primary winding of output transformer T1
is switched in series with the vfo plate supply with

S2 in the MOD position, providing plate modulation
of these oscillators (pars. 30 and 31). The crystal
oscillator plate and the first af amplifier plate are
supplied + 180 volts dc through S2; the oscillator
plate is connected only when S2 is in the CHK
position and the amplifier plate is connected when
S2 is in the CHK and OPER positions (par. 33)
but not in the MOD position.

Figure 16. AF amplifier and modulator, simplified schematic diagram.
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CHAPTER 5

FIELD MAINTENANCE

Note. This chapter contains information for field maintenance. The amount of repair that can be performed by units
having field maintenance responsibility is limited only by the tools and test equipment available and by the.skill of the

repairman.

Section I. TROUBLESHOOTING AT FIELD MAINTENANCE LEVEL

Warning: Voltages above 175 volts exist in this
equipment. Be very careful when handling or test-
ing any part of the meter with power applied, after
it has been removed from the case.

35. Troubleshooting Procedures

a. General. The first step in servicing a defective
meter is to sectionalize the fault. Sectionalization
means tracing the fault to a stage or circuit re-
sponsible for the abnormal operation of the meter.
The second step is to localize the fault. Localiza-
tion means tracing the fault to the defective part
responsible for the abnormal conditiom Some faults,
such as burned-out resistors, arcing, and shorted
transformers, often can be located by sight, smell,
and hearing. The majority of faults, however, must
be localized by checking voltages and resistances.

b. Component Sectionalization and Localization.
Listed below is a group of tets arranged to simplify
and reduce unnecessary work and aid in tracing a
trouble to a specific componént. The simple tests
are used first. Those that follow are more complex.
Follow the procedure in the sequence given. A re-
pairmau must be careful to cause no further damage
to the meter while it is being serviced. In general,
the trouble is traced to a section or stage of the
meter, and the faulty component in that section or
stage is located; then the trouble is remedied.

(1) Visual inspection. Through visual inspec-
tion (par. 22) alone, the repairman may
discover the trouble or determine the cir-
cuit in which the trouble exists. This
inspection is valuable in avoiding addi-
tional damage to the meter which might
occur through improper servicing methods
and in forestalling future failures.

(2) Determination of a faulty circuit. Faulty

operation may be caused by the failure of
any of the following circuits:

(a) The variable-frequency oscillator.

(b) The crystal oscillator.

(¢) The mixer.

(d) The audio amplifier.

(e) The modulator.

(f) The power source.

(3) Sectionalization. To find the circuit in

which the trouble is located, make the fol-
lowing tests:

(a) To determine whether the erystal oscil-
lator circuit has failed, turn FUNC-
TION SW. to CHK, and disable the vfo
by removing electron tube V5. Couple
the receiver (regenerative-type or one
equipped with a beat oscillator) to the
meter antenna and tune the receiver to
1,000 ke. A beat note heard in the re-
ceiver headset will indicate that the
crystal oscillator is operating.

(b) To determine whether a variable-fre-
quency oscillator has failed, put the
meter into operation as for tuning a cw
receiver to a desired frequency. Use a
separate receiver (regenerative-type or
one equipped with a beat oscillator)
coupled to the meter antenna and tune
both to the same frequency. Listen for
a beat note with the receiver headset,
while either the receiver or meter is
tuned through the vicinity of the fre-
quency selected. This will indicate that
the selected vfo range is operating,

(4) Alternate method. An alternate method of
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isolating a faulty circuit is as follows:
(a) Remove the meter chassis from the cabi-

net and connect it to the batteries.

(b) Set the FUNCTION SW. to the CHK

(c)

(d)

(e)

position and allow the tubes to become
warm. Advance the AUDIO GAIN con-
trol to ite maximum clockwise position.
Remove mixer tube V2 from the socket
a few times. If a loud click is heard in
the headset each time, the audio ampli-
fier and the detector tube plate circuit
are operating.

Hold one end of a wire or screw driver
in contact with the chassis. Touch the
other end a few times in rapid succession
to the connection of pin 2 of V2A. If a
loud click is not heard in the headset
each time, the wire makes or breaks
contact, the crystal oscillator circuit is
probably not operating.

Hold one end of a wire or screw driver in
contact with the chassis and touch the
other end a few times in rapid succession
to the lead connected to pin 7 of V5B for
the low-frequency vfo and pin 6 of V1
for the high-frequency vi- Ti a loud
click is not heard in the headset each
time, the wire makes or breaks contact
with the lead, the selected variable-
frequency oscillator circuit is probably
not operating.

(51 Localization procedures.

(a)

()

When one of the tests indicates the fault
is within the crystal oscillator, variable-
frequency oscillators, detector, or audio
amplifier circuits, and if all simple tests
have been made with no success, meas-
ure the various socket resistances and
voltages. Use a 20,000 ohm-per-volt
voltmeter. Use with a scale of at least
250 volts for B 4 voltage measurements
and a scale of at least 10 volts for A +
measurements; compare the measure-
ment results with the values given in
figure 21. The voltages may vary as
much as 15 per cent from the listed
values and still be satisfactory.

When any test shows zero where a volt-
age should be present, trace the circuit
with the aid of the appropriate sche-
matic and wiring diagrams (figs. 24 and
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25) until a point is reached where the
voltage present agrees with the voltage
specified.

(c) 1f a bypass capacitor is connected from
the chassis to the point of sero voltage,
first check across the capacitor with a
continuity meter or ohmmeter. Turn off
the power or disconnect batteries and
discharge the capacitor before making
this check. If the ohmmeter reading is
nearly zero, the capacit~r is shorted.

Caution: Befors na..ng any repairs
to the variable-frequency oscillators, be
sure that this is the cause of the trouble.
Be careful when replacing parts in this
section, because any change in position
of wires and parts may affect the oscil-
lator frequency.

(8) Troubleshooting chart. The trouble symp-
toms listed in this chart (par. 39) will aid
greatly in localizing trouble.

(7) Intermittents. In all these tests, the possi-
bility of intermittent conditions should not
ve overlooked. If present, this type of
trouble often may be made to appear by
tapping or jarring the equipment, or in-
creasing the strrounding temperature. It is
possible that some external connection
may cause the trouble. Test the wiring for
loose connections and move the wires and
components with an insulated tool, such
as a pencil or fiber rod. This may show
where a faulty connection or component
is located.

36. Test Equipment Required for
Troubleshooting

The items of test equipment required for trouble-
shooting the meter are listed below. Technical
manuals associated with each item also are listed.

Test equipment Technical manual Common name
Audio Oscillator TM 11-2684A | Audio oscillator
T8-382A/U.
Electron Tube Test TM 11-5083 Tube tester
Set TV-7/U.
Multimeter ME-77/U |............... Multimeter
RF Signal Generator | TM 11-5551 RF signal
AN/URM-25. generator.
Voltmeter, Meter  |............... Voltmeter
ME-30A/U.




37. General Precautions

Observe the following precautions carefully when
servicing the meter:

a. Be careful when removing meter from the
carrying case; dangerous voltages are exposed.

b. If the meter has been operating for some time,
use a cloth when removing the metal tube shields
and easily reached tubes. Use the tube puller (fig.
2) to remove the remotely located tubes 6C4W tube
to prevent moving critical components.

c. Be careful when replacing parts in the high-
frequency oscillator subchassis; any change in the
position of wires and parts may affect the oscillator
frequency.

d. Do not overtighten screws when assembling
mechanical parts.

e. When changing a component that is held by
screws, always replace the lockwashers.

38. Checking Filament and B+ Circuits for
Shorts

a. After the B + line leaves the battery compart-
ment, it is distributed by FUNCTION SW. S2. If
the B+ voltage is low for any position of the
FUNCTION SW. or if there is no B 4 voltage, the
trouble may be in the power supply circuit. This
may be due to interlock switch 84 or the batteries
(S4 connects B— to chassis-ground). When the
defect which causes an abnormal B 4 voltage con-
dition is in some other circuit, it probably will show

up only in one position of the FUNCTION SW.
Refer to the simplified diagram of power distribu-
tion to the meter (fig. 17) and the voltage and re-
sistance measurements (fiz. 21 and par. 40) for
troubles checking resistances of transformers and
~oils.

b. A trcuble in any circuit will be noticed when
following the operating procedures (par. 15). These
troubics will be indicated in the equipment perform-
ance checklist (par. 25). Normally, this procedure
will sectionua! e the trouble to one particular stage.
Sometimes, if the B 4+ circuit is shorted in the
decoupling network of one stage, it may drop the
voltage so that several stages are affected. Most of
the checking can be accomplished from the bottom
of the chassis.

39. Troubleshooting Chart

The following chart is supplied as an aid for
locating troubles in the meter. 1t lists the symptom -
which the repairman observcs, either visually
audibly, while making a few simple tests. The ch:..:
also indicates how to quickly localize trouble to the
variable-frequency oscillators, crystal oscillator,
mixer, audio amplifier, modulator or power supply
circuits of the meter. After the trouble has been
localized to a stage or circuit, a tube check and volt-
age and resistance measurements of this stage or
circuit ordinarily should be enough to 1sulate the
defective parts. Normal voltage and resistance rea’
ings are given in figures 20 and 21 ‘and paragraph
40.

Item Indication

Probable trouble

Prooedure

Power cord connected to batteries

Defective neon-glow lamp DS1.

Replace lamp, Replace R36.

and cover removed. POWER lamp R36 open. C14 shorted. Replace C14.
does not flash.
POWER lamp lights but VOLTAGE | Multiplier R32 open. Replace R32.
meter does not indicate.
No beat note heard in any position of | Defective tube in AF amplifier and | Check V8 by substituion.
RANGE 8W. 82. Unmodulated modulator circuit. Defective mixer Check V2 by substitution.
RF obtained at ANT jack. tube. Faulty component in AF | Connect headset in series with .1-uf
circuit. capacitor and check grid and plate

Beat note not heard in CHK position
of 82 or any position of RANGE
8W. 81.

Beat note heard in CHK position of
82, but not in OPER and MOD
positions.

Faulty crystal oscillator stage.

Not enough RF potential at ANT
jack.

circuits of V2 and V8; check by
signal substitution (par. 43). Check
voltages and resistances (par. 40
and fig. 21).

Check V2 by substitution. Check
voltage and resistances (par. 40 and
fig. 21).

Use radio receiver to boost input
(par. 15¢).
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Item Indication

Probable trouble

Procedure

Beat note heard in all positions of 82,
but only in A and B positions of S1.

Beat note heard in all positions of 82,
but only in C position of S1.

No beat note heard in any switch
position. No output signal obtained
at ANT jack.

Faulty HF vfo stage.

Faulty LF vfo stage.

Faulty B + or filament circuit.

Check V1 by substitution. Check
voltage and resistances (par. 40 and
fig. 21).

Check V5 by substitution. Check
voltages and resistances (par. 40
and fig. 21).

Determine faulty filament circ uit with
VOLTAGE switch 83 and VOLT-
AGE meter M1. Check faulty cir-
cuit as instructed in paragraph 38.

40. Dc Resistances of Transformers and Coils

The de resistances of the transformers and coils
in the meter are listed below:

Transformer
or coil Terminals Obms
Tl 1-2 2,000
34 15
3-5 30
Ll 0
L2 | 0
L3 | 2.2
L4 R 24
L5 RTINS i
L8 Start to tap 1
Start to finish 4
L7 Start to tap 8
Start to finish 40
L8 .. .. | 5

41. Signal Substitution Notes

General notes on signal substitution and signal
tracing are as follows:

a. A signal generator is required to develop the
signal, of proper voltage and frequency, that is to
be substituted in or traced threugh the equipment.

b. A method is required to observe, measure, or
listen to the output of the circuit being tested. This
may be by means of an oscilloscope to observe the
wave form, a vdltmeter to measure the voltage, or,
under certain conditions, a loudspeaker or headset
to listen to the signal.

Caution: Do_not remove the shield cans or other
shielding until the trouble has been traced to a par-
ticular unit. Do not push the wiring out of place.
Pushing wiring back and forth may cause broken
connections, change the frequency of an oscillator,
or alter the characteristics of a circuit.
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c. When connecting a signal generator to the grid
of a tube, be sure that the low-impedance output of
the signal generator does not short the grid voltage
in the circuit under test. Connect a capacitor in
series with the output (high side) of tne signal
generator.

d. The output impedance of the signal generator
must be matched to the impedance of the circuit
under test.

e. Once the signal is traced to a stage or cirecuit,
disconnect the test equipment and make voltage and
resistance measurements to locate the defective part.

42. Signal Substitution in Frequency Meter
AN/URM-32
a. RF Signal Substitution. RF Signal Generator
AN/URM-35 is required for the following tests.
Refer to TM 11-5551, RF Signal Generator
AN/URM-25, for operating instructions.

(1) Connect the output of the rf signal gen-
erator to the ANT jack on the front panel
of the meter.

(2) Adjust the generator gain contro! to pro-
vide .1 volt signal.

(3) Set the RF signal generator output fre-
quency to correspond to the dial setting on
the meter. (Use the calibration book for
determining this frequency.)

(4) Vary the main dial in the vicinity of the
selected dial setting and listen for a beat
note in the headset. If a beat note is heard,
the fault lies in improper operating tech-
nique (par. 15).

(5) If a beat note cannot be obtained with the
RF signal generator connected to the ANT
jack, remove the meter chassis from the
cabinet for further checking (par. 43).
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(6) Isolate the defective part by moving the
generator output connection, in successive
steps, from the ANT jack to the grid of
mixer tube V2B (figs. 24 and 25).

Note. In the preceding tests, it is assumed that
satisfactory operation of the vfo covering the
frequency being used for test purposes has been
determined and that RANGE SW. 81 has been
set to the correct position.

b. AF Signal Substitution. Audio Oscillator
TS-382A/U is required for the following tests.
Refer to TM 11-2684A, Audio Oscillator
TS-382A /U, for operating instructions.

(1) Connect the audio oscillator output to the
plate connection for mixer tube V2B and
listen for an audio tone in the headset.

(2) If a beat note cannot be obtained at the

Section Il

43. Replacement of Parts
(figs. 18 and 19)

Several parts in the meter have smaller tolerances
than those used in most radio equipments. To re-
place these parts, use a part with the exact value of
the part removed. If even slightly different values
are used, the calibration of the meter output will
be inaccurate.

a. The components of the meter can be reached
and easily replaced if found faulty. The sockets,
capacitors, etc. are mounted to the chassis with
hexagonal nuts and pam-head screws. The dial
knobs are removed with the Allen wrench provided
with the meter.

b. If any of the switch wafers require replace-
ment, carefully mark the wires connected to the
wafer with tags to avoid misconnection when the
new switch is installed. Follow this practice when-
ever replacement requires the disconnection of
numerous wires,

-c. To remove the meter chassis from the cabinet,
take out the four screws from the right ana left sides
of the front panel and slide the chassis straight out.

d. To reach the underside of the meter chassis,
remove the seven screws that hold the bottom plate
to the chassis and lift off the plate.

plate of V2B, move the oscillator output
connection to the grid of V3A; then to the
plate of V3A, the grid of V3B, the plate of
V3B, and finally to the primary side of
output transformer T1. Each time the
oscillator output connection is moved to a
succeeding stage, the oscillator gain con-
trol must be increased correspondingly.

(3) When the defective stage has been isolated,
use Electron Tube Test Set TV-7/U and
check component parts and make voltage
and resistance measurements (par. 40 and
fig. 21).

(4) After repairs or replacements have been
made, install the meter chassis in the cabi-
net and replace the cover (par. 11a).

REPAIRS

e. To reach the main tuning dial mechanism for
repair or lubrication, take out the 19 screws that
secure the top cover to the chassis and remove the
cover.

f. For aid in determining values of resistors and
capacitors, refer to the color codes (figs. 22 and 23).

g. To replace the tube in the high-frequency oscil-
lator, remove the high-frequency oscillator sub-
chassis top plate by taking out the ten retaining
screws. :

44. Meter Adjustments

The meter is a highly accurate instrument and no
mechanical adjustment is necessary. Normally,
electrical adjustment of the crystal oscillator circuit
by means of trimmer capacitors is necessary during
recalibration procedures (par. 46). Trimmer capaci-
tors are also used in the vfo resonant circuits, but
only for varying the total frequency range. Recali-
bration over the entire dial may be required if
replacement of critical parts is necessary in these
circuits (par. 46).

Caution: Do nov unseal -the dehydrated crysva:
oscillator compartment.
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Section |il.

45. Test Equipment Required for Calibration
and Alinement

Frequency Calibrator Set AN/URM-18 (re-
ferred to as Calibrator Set) is required for calibra-
tion and alinement of the meter. Refer to TM
11-2665 (Frequency Calibrator Set AN/URM-18)
for operation instructions.

46. Calibration of Frequency Meter
AN/URM-32

a. Calibration of Crystal Oscillator. Oceasionally,
the fundamental resonant frequency of the crystal
oscillator will drift due to component part aging
or replacement of the crystal. To calibrate and
aline the crystal circuits properly, follow the pro-
cedures below in the sequence given—

(1) Remove the meter chassis from the cabinet
ard the bottom plate from the chassis (par.
43).

(2) Connect the input of the calibrator set,
depending upon the range of the crystal
being calibrated, between the ANT con-
nector and chassis ground.

(3) Place the RANGE SW. in the range posi-
tion corresponding to the crystal being
calibrated.

(4) Place the FUNCTION SW. in the CHK
position.

(5) Use the main dial to detune the vfo and
prevent possible interaction between the
vio and the internal crystal.

(6) Set the calibrator set to the resonant fre-
quency of the crystal being calibrated (1
mc or 2.5 me).

(7) Trimmer capacitors C11 and C12 are con-
nected in parallel with crystals Y1 and Y2,
respectively. Adjust trimmer capacitor C11
or C12 (fig. 10), depending on the crystal
being calibrated, until the calibrator set
indicates that the RF output from the
cathode of the crystal oscillator is correct.

(8) Tighten the locking nuts on the trimmer
capacitors to prevent changes caused by
vibration.

(9) Reinstall the bottom plate on the chassis
and return the chassis to the cabinet (par.
43).

TAGO 085-A, May

CALIBRATION AND ALINEMENT

b. Calibration of Variable-Frequency Oscillator.
To recalibrate a variable-frequency oscillator, a
new calibration book must be requisitioned. The re-
placement calibration book is essentially the same
as the book supplied with the meter, except that the
columns in the book titled DIAL are blank. If the
low-frequency variable oscillator requires recali-
bration, dial settings for all fundamental frequencies
in ranges A and B may be necessary. If the high-
frequency variable oscillator requires calibration,
only the dial settings for the fundamental frequen-
cies in range C are necessary. To properly calibrate
and aline the variable-frequency oscillator circuits,
proceed as follows:

(1) Connect the input of the calibrator set,
depending on the range of the vfo to be
calibrated, to the ANT jack on the front
panel of the meter.

(2) Place the RANGE SW. of the meter in the
range position corresponding to the vfo
being calibrated.

(3 Place the FUNCTION SW. of the meter in
the OPER position.

(4) Set calibrator set to the low and high
extremes of the frequency range being
calibrated and use the CORRECTOR con-
trol of the meter to determine if the fre-
quency range of the vfo is within this band.
If the vfo range is not within the band,
remove the meter chassis from the cabinet
to reach the trimmer capacitors (par. 43).
Capacitor C1B is the trimmer for range C
and is adjusted by inserting an alinement
tool through the access hole in the right
sidé plate.  Capacitors C26 and C28 are
trimmers for range A and range B, re-
spectively; these trimmers are adjusted by
inserting an alinement tool -through the
access holes in the rear of the chassis (fig.
10). Adjust the trimmer capacitors ((a)
through (t) below) until the vfo output is
within the correct range when the main
dial of the meter is swung to the extreme
positions. Reinstall the meter chassis in
the cabinet, and proceed as follows:

(a) Set the main dial of the meter at 4,700;
set the calibrator set to the upper fre-
quency limit of the range being cali-
brated.



(b)

(c)

(d)

(e)

f)

(9)

(»)

Turn the CORRECTOR control of the
meter until a minimum frequency read-
ing is obtained on the calibrator set.
Record this frequency. Turn the COR-
RECTOR control of the meter in the
opposite direction until & maximum fre-
quency reading is obtained on the cali-
brator set. Record this setting of the
CORRECTOR control.

Subtract the lesser reading from the
greater, divide the difference by two, and
add the quotient to the lesser reading.
This is the midpoint frequency for the
CORRECTOR control.

Set the calibrator set to the midpoint
frequency, and vary the CORRECTOR
control of the meter until it is at this
frequency.

Set the calibrator set to the lower limit
of the frequency range. Turn the main
dial of the meter to the low end (around
200) until the calibrator set indicates
that the output of the vfo is at the low-
frequency point for the particular fre-
quency range being calibrated.

Use an alinement tool and adjust the
proper trimmer capacitor (C26, range A ;
C28, range B; C1B, range C) and slowly
rotate the main dial of the meter until
the low-frequency point is as close as
possible to the 200-division on the main
dial.

Adjust calibrator set to the high end of
the frequency range, and rotate the main
dial of the meter until the calibrator set
indicates the vfo output to be at this
frequency. Set the main dial to approxi-
mately 4,700 divisions.

If adjustment of the trimmer capacitor
has caused the high-frequency point to
be off dial, readjust this component to a
value that will bring the high-frequency
point back on the dial approximately the
same number of divisions away from
4,700 as the low-frequency point is from

200. It may be necessary to check and
adjust at both ends of the range several
times before this condition can be
obtained.

(i) After the trimmer capacitor adjustments

(5)

(6)

(7)

(8)

(9)

have been made, reinstall the meter
chassis in the cabinet and proceed with
the following calibration procedures.
Note. Do not disturb the CORRECTOR

control setting when returning the meter chassis
to the cabinet. Do not change the setting of
this control until after calibration has been
completed.

Open the replacement calibration book to

the first frequency calibration page for the

frequency range being calibrated.

Set the calibrator set to the low-frequency
point for this range.

Turn the main dial of the meter toward the
low end until the calibrator set indicates
that the low-frequency point has been
reached.

Record the reading of the main dial in the
column titled DIAL opposite the first line
of frequencies (fundamental and har-
monics).

Set the calibrator set to the second succes-
sive fundamental frequency listed in the
calibration book and rotate the main dial
of the meter until the calibrator set indi-
cates the output of the vfo to be at this
frequency.

(10) Record the reading of the main dial in

the column titled DIAL opposite the sec-
ond line of frequencies.

(11) Repeat the calibration procedure for each

fundamental frequency listed in the book
for the frequency range being calibrated;
record each dial setting obtained in its
proper place. Also, transcribe the crystal
check point dial settings at the bottom of
each page.

(12) Disconnect the calibrator set and replace

the cover for the meter.
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Section V.

47. General

Paragraphs 48 through 52 are intended as a guide
to be used in determining the quality of a repaired
meter. The minimum test requirements outlined in
these paragraphs may be performed by maintenance
personnel with adequate test equipment and the
necessary skills. Repaired equipment meeting these
requirements will furnish uniformly satisfactory
operation.

48. Test Equipment Required for Final Testing

In addition to the test equipment listed in para-
graphs 36 and 45, Radio Receiver R-220/URR (re-
ferred to as receiver) is required for final testing.
Refer to TM 11-882 for instructions on how to use
the receiver.

49. Audio Power Output with External RF
Input
a. Prepare the meter as instructed for normal
operation (par. 13).

b. Couple the output of the RF signal generator
to the ANT jack on the meter front panel.

c. Adjust the rf signal generator gain for a .1-volt
output.

d. Place the meter FUNCTION SW. in the
OPER position and the RANGE SW. in the
RANGE A position.

e. Set the RF signal generator frequency control
and the main dial of the meter at a crystal check
point frequency.

/. Plug the headset into the alternate PHONES

jack of the meter and vary the CORRECTOR con-
trol until an approximate 500-cps beat tone is heard.

g. Remove the headset from the PIONES jack
and connect a 600-ohm (14-watt) resistor in its
place.

h. Connect the voltmeter across the 600-ohm
resistor and vary the CORRECTOR control until
maximum reading is obtained on the voltmeter;
minimum acceptable auido power output is 1 milli-
watt (approximately .775 volt).

1. Repeat the procedures listed above for RANGE
B and RANGE C positions of the RANGE SW.

j. Disconnect the RF signal generator and pro-
ceed with the test described in paragraph 50.
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FINAL TESTING

50. Audio Power Output with Internal
Crystal Oscillator RF Input
a. After disconnecting the RF signal generator,
return the RANGE SW. to the RANGE A position.

b. Place the FUNCTION SW. in the CHK
position.

¢. Obtain the dial setting for the crystal check
point at the lower limit of range A from the calibra-
tion book, and rotate the main dial to this setting.

d. Vary the CORRECTOR control until maxi-
mum reading is obtained on the voltmeter; mini-
mum acceptable audio power output is .5 milliwatt.

e. Repeat the test procedures in a through d
above for all crystal check points in range A; then
turn the RANGE SW. to the RANGE B position
and repeat the tests for this range; finally, turn the
RANGE SW. to the RANGE C position and check
this range in a similar manner.

f. Disconnect the voltmeter and 600-ohm test
resistor and proceed with the test in paragraph 51.

51. RF Output

a. Connect a 50-ohm (1% watt resistor) between
the antenna input and ground on the receiver. Feed
the modulated RF output from the ANT jack on the
meter into the receiver antenna input.

b. Adjust the RF gain of the receiver to give a
midscale indication on the receiver meter. Record
the exact meter reading. Do not disturb the receiver
RF gain control setting.

c. Disconnect the meter and connect the modu-
lated RF output from the RF signal generator,
which has a calibrated output attenuator, to the
receiver antenna input.

d. Without moving the receiver RF gain con-
trol setting, adjust the RF signal generator attenu-
ator to produce exactly the same midscale deflection
on the receiver meter as recorded in b above. The
reading on the rf signal generator calibrated attenu-
ator equals the RF output of the meter; minimum
acceptable RF output is 100 microvolts,

e. Disconnect the RF signal generator and re-
sistor and proceed with the test in paragraph 52.
52, Calibration Accuracy

a. After disconnecting the test equipment (par.
6le), connect the calibrator set to the ANT jack on
the meter front panel.
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b. On the meter, set the RANGE SW. in the
RANGE A position.

¢. Obtain the dial setting for the crystal check
point at the lower limit of range A from the calibra-
tion book, and rotate the main dial of the meter
to this setting.

d. On the meter, turn the FUNCTION SW. to
the CHK position, connect the headset to the
PHONES jack, and vary the CORRECTOR control
until a sero beat is heard.

e. On the meter, turn the FUNCTION SW. to
the OPER position. Set meter hundreds drum and
main dial to the lowest calibrated frequency within
that crystal check range.

f. Vary the setting of the calibrator set until the
exact output frequency of the meter vfo is indi-
cated. Compare the indicated frequency with the

published frequency; maximum acceptable fre-
quency deviation is .01 percent. Then set meter
hundreds drum and main dial to the highest cali-
brated frequency within the same crystal check
range. Measure the frequency of the meter with the
calibrator set. Compare the indicated frequency
with the published frequency, maximum acceptable
frequency deviation is .01 percent.

g. Repeat the procedures in a through f above for
all crystal check points in range A, range B, and
range 7.

h. D:s:onnect the calibrator set and the headset.
Return the headset to its holder in the front cover
and install the cover on the meter.

1. When calibration accuracy is not within speci-
fied tolerance, refer to the recalibration procedures
in paragraph 46.

TAGO 0085-A, Mey



CHAPTER 6

SHIPMENT AND LIMITED STORAGE AND DEMOLITION
TO PREVENT ENEMY USE

Section |.

53. Disassembly

The following instructions are recommended as a
general guide for preparing the meter for transpor-
tation and storage.

a. Disconnect and remove the batteries from the
battery compartment (par. 11). Temporarily fasten
the power cable connectors to the cabinet with strips
of waterproof, pressure-sensitive tape.

b. Lock the main dial.

¢. Remove the headset, antenna, and cables and
place them in their holders in the cover.

d. Install the cover on the cabinet and secure it
with the four latch fasteners.

54. Repackaging for Shipment or Limited

Storage

Figure 3 illustrates a typical method of repackag-
ing the equipment. Specific directions for repackag-
ing the meter are as follows:

a. Packaging.

(1) Cushion the meter on all surfaces with cells
or pads fabricated of corrugated fiber-
board. Place the cushioned meter, together
with technical manuals and desiccant,
within a close-fitting, slotted, corrugated

Section II.

55. General

Demolition procedures outlined in paragraph 56
will be used to prevent the enemy from using or
salvaging this equipment. -Demolition of the equip-
ment will be accomplished only upon order of the
commander.
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SHIPMENT AND LIMITED STORAGE

fiberboard box. Seal the entire closure witt
gummed tape and blunt all corners of the
box.

(2) Place the boxed meter within a moisture-
vaporproof barrier, and heat-seal the
closure. Place the moisture-vaporproof
meter, with the manuals, within a second
close-fitting, slotted, corrugated fiberboard
box and seal the entire closure with water-
resistant tape or adhesive.

(3) Overwrap the boxed meter in waterproof
barrier material. In accordance with
approved specifications, completely seal all
joints, seams, and closures with adhesive or
other suitable seal equal in moisture re-
sistance to that of the body material.

b. Packing.

(1) Place the equipment, packaged as de-
scribed above, within a nailed wooden box
lined inside with a 2-inch thickness of ex-
celsior compacted to 3 pounds per cubic
foot. The shipping container should not be
lined with a waterproof bag.

(2) For oversea shipment only, the shipping
container should be strapped in accordance
with approved specifications.

DEMOLITION OF MATERIEL TO PREVENT ENEMY USE

56. Methods of Destruction

Use the following methods to destroy the
equipment:

a. Smash. Smash the controls, tubes, crystals,
coils, switches, capacitors, transformers, and meter;
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use sledges, axes, handaxes, pickaxes, hammers,
crowbars, or heavy tools.

b. Cut. Cut the output and power cord and slash
the RF shield; use axes, handaxes, or machetes.

¢. Burn. Burn cords and technical manuals; use
gasoline, kerosene, oil, flame throwers, or incendiary
grenades.

d. Bend. Bend panel and cabinet.

e. Explode. 1f explosives are necessary, use fire- ‘

arms, grenades, or TNT.

f. Dispose. Bury or scatter the destroyed parts
in slit trenches or foxholes, or throw them into

streams.
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RESISTOR COLOR CODE MARKING
(MIL-STD RESISTORS)

AXIAL-LEAD RESISTORS

RADIAL-LEAD RESISTORS

(INSULATED) (UNINSULATED)
(END) (800Y)
ABCO
TOLERANCE
HUIBRRN s \\\y ~EAY (END)
S VEC
HEIN N Y.
TOLERANCE U second
(Il siGniFicanT
MULTIPLIER FIGURE
NIFICANT FIGUR MULTIPLIER
SECOND SIGNIFICANT FIGURE {007 O SAND) ST
FIRST SIGNIFICANT FIGURE SIGNIFICANT
FIGURE
RC-COMPOSITION RZ-COMPOSITION
(END) (80DY)
A BCO
d TOLERANCE (END)
A = = — '
SECOND
TOLERANCE \ y _'GNIFICANT
MULTIPLIER _\ FIGURE
SECOND SIGNIFICANT :‘:J'::;:l :N 5 FIRST
FIGURe AN SIGNIFICANT
FIRST SIGNIFICANT FIGURE FIGURE
(DOUBLE WIDTH SIGNIFIES
FIXED WIRE~WOUND
RESISTORS) -
RU-WIRE-WOUND RZ-COMPOSITION
RESISTOR COLOR CODE
BAND A OR BODY* BAND B OR END® g | BAND C OR DOT OR BAND* BAND D OR END*
FIRST - SECOND RESISTANCE
COLOR SIGNIFICANT COLOR SIGNIFICANT COLOR MULTIPLIER COLOR TOLERANCE
FIGURE FIGURE (PERCENT)
BLACK ) BLACK ) BLACK ' 800Y t20
BROWN ' BROWN ' BROWN 10 SILVER *i0
RED e RED e REO 100 6oLD ts
ORANGE 3 ORANGE 3 ORANGE 1,000
YELLOW e YELLOW e YELLOW 10,000
GREEN ) GREEN ) GREEN 100,000
sLUE (] BLUE (] sLuUE 1,000,000
™ PURPLE 7 PURPLE "
(VIOLET) (VIOLET)
GRAY ¢ GRAY [ eoLD 0.1
WHITE ) WHITE [ SILVER 0.0

®FOR WIRE-WOUND-TYPE RESISTORS, BAND A SHALL BE DOUBLE-WIDTH.
WHEN BOOY COLOR IS THE SAME AS TME DOT (OR BAND) OR END COLOR,
THE COLORS ARE DIFFERENTIATEO BY SHADE, GLOSS, OR OTHER MEANS.

EXAMPLES (BAND MARKING):
10 ONMS $20 PERCENT: BROWN BAND A; BLACK BAND 8
SLACK BAND C; NO BANO D.
4.7 ONMS +5 PERCENT: YELLOW BAND A; PURPLE BAND 8}
@OLD BAND C; GOLDO BAND 0.

EXAMPLES (BODY MARKING):

10 OHMS £20 PERCENT: BROWN B00Y; BLACK END; BLACK 0OF
OR BAND; BODY COLOR ON TOLERANCE ENO.

3,000 ONMS 210 PERCENT: ORANGE BODY; BLACK END; RED 00T
OR BAND; SILVER ENO, $TO-RY

Pigure 22. MIL-8TD resistor color codes.
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CAPACITOR COLOR CODE MARKING
(MIL-STD CAPACITORS)

TYPE INDICATOR %

FIRST SIGNIFICANT FIGURE
; SECOND SIGNIFICANT FIGURE

\

[ ——

555
ppp

INDICATOR
" (READING DIREGTION)

F:

f /ozcmn. MULTIPLIER ¥ 3%
TOLERANCE
CHARACTERISTIC

#* gL ACK DOT: MICA DIELECTRIC
SILVER DOT: PAPER DIELECTRIC
MNDICATES NUMBER OF ZEROS ON PAPER TYPE.

MICA (CM) AND PAPER (CN)

MIL BUTTON-MICA
IDENTIFIER (BLACK)

FIRST SIGNIFICANT FIGURE

SECOND SIGNIFICANT FIGURE
DECIMAL MULTIPLIER

CHARACTERISTIC CAPACITANGE TOLERANCE
BUTTON-MICA (CB)

FIRST SIGNIFICANT HGURE—l

SECOND SIGNIFICANT FIGURET

—DECIMAL MULTIPLIER
- CAPACITANCE TOLERANGE

TEMPERATURE -
COEFFICIENT

INNER> ——ec>
ELECTRODE TERMINAL

]==

SECOND SIGNIFICANT FIGURE
FIRST SIGNIFICANT FIGURE
TEMPERATURE
COEFFICIENT

INNER-ELECTRODE
TERMINAL

NOTE:

DECIMAL MULTIPLIER
CAPACITANCE TOLERANCE

SPOTS MAY BE USED INSTEAD OF BANDS; TEMPERATURE
COEFFICIENT MARKING -IS LARGER,

CERAMIC-TEMPERATURE COMPENSATING (CC)

SECOND SIGNIFICANT FIGURE
DECIMAL MULTIPLIER
CAPACITANCE TOLERANGE

FIRST SIGNIFICANT FIGURE

CHARACTERISTIC

MIL IDENTIFIER
(BLACK 0OT)

INNER-ELECTRODE:
TERMINAL \‘ﬂ

CHARACTERISTIC FIRST SIGNIFICANT FIGURE

SECOND SIGNIFICANT FIGURE
DECIMAL MULTIPLIER

A RAN
MIL IDENT IFIER CAPACITANCE TOLE CE

(BLACK SPOT)
NOTES:

1. SPOTS MAY BE USED ON TUBULAR CAPACITORS;
CHARACTERISTIC SPOT 1S LARGER AND MIL IDENTIFIER
IS ON SIDE DIAMETRICALLY OPPOSITE COLOR SPOTS.

2. MIL IDENTIFIER OF DISK TYPE IS ON REVERSE SIDE;
CHARACTERISTIC SPOT 1S LARGER OR SPACE BETWEEN
CHARACTERISTIC AND TOLERANCE SPOTS IS THREE
TIMES SPACE BETWEEN ADJACENT SPOTS,

3. TOLERANCE: YELLOW, +100%,-20%.

CERAMIC-GENERAL PURPOSE ICK)

1. LETTERS ARE IN TYPE DESIGNATIONS GIVEN IN MIL-C SPECIFICATIONS,
2. N PERGCENT, EXCEPT IN UUF FOR CC-TYPE CAPACITORS OF 10 WF OR €3
3. INTENDED FOR USE IN GIRGUITS NQT REQUIRING COMPENSATION,

46

CAPACITOR COLOR CODE

sT0-CI

Figure 23. MIL-8TD capacitor color codes.
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With external RF input............... 49
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' . ipment required, additional............ 8
Final testing .....ovvvivevveennnnnnnn.... 47-49
Forms......... et ereeee i i eaea, 2
General precautions ...................... 37
Guide:

Dial settings .............cccvununnnn, 14

Frequencies...............ccoovveenn. 14
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C(AG 4136 (16 May 57)]

BY ORDER OF THE SECRETARIES OF THE ARMY AND THE AIR FORCE:

OrrICIAL:
HERBERT M. JONES,
Major General, United States Army,
The Adjutant General.

OFF'CIAL:
J. L. TARR,
Colonel, United Stat-s Air Force,
Air Adjutant General.

D:«tribution:

Active Army:

CNGB

ASA

Tec Sve, DA

Tec Svc Bd

Arctic Test Bd

Hq CONARC

CONARC Bd

CONARC Bd Test Sec
‘uy Air Def Comd

0S Maj Comd

OS Base Comd

Log Comd

MDW

Armies

Corps

M ITY

Le Army Tng Cen

Ft & ¢

Sp Wpr “‘om¢

Engr Maint Cen

Army Pictorial Cen

WRAMC

AFIP

AMS

ARWC

CGSC

Br Sve Sch

Gen Depots

Sig Sec, Gen Depots

NG : State AG; units—eame as Active Army.
USAR : None.

For explanation of abbreviations used, see SR 320-50-1.
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MAXWELL D. TAYLOR,
General, United States Army,
Chief of Staf].

N. F. TWINING,
Chief of Staff, United States Awr Force.

Sig Depots
POE (0S)
Trans Terminal Comd
Army Terminals
OS Sup Agencies
Army Sig Pub Agency
Army Sig Comm Engr Agency
Army Comm Agency
White Sands Sig Agency
Yuma Test Sta
Army Elet PG
Sig Fld Maint Shops
Sig Lab
Mil Dist
JBUSMC
Units org under fol TOE:
11-7
11-16
11-57
11-127
11-128
11-500
11-557
11-587
11-592
11-597
39-61
44415
44416
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