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Changes in force: C 1, C 2, C 3, and C 4

TM 11-2151

C 4

Change

No. 4

HEADQUARTERS

DEPARTMENT OF THE ARMY

Washington, D.C., 5 December 1973

Organizational, Depot Support, General Support, and

Depot Maintenance Manual

AUDIO LEVEL METERS

ME-71 A/FCC, ME-71B/FCC, AND ME-71C/FCC

TM 11-2151, 26 June 1956, is changed as fol

lows:

Page 1, paragraph 2. Delete paragraph 2 and

substitute :

2. Indexes of Publications

a. DA Pam 810-4. Refer to the latest issue

of DA Pam 310-4 to determine whether there

are new editions, changes, or additional publi

cations pertaining to the equipment.

b. DA Pam S10-7. Refer to DA Pam 310-7

to determine whether there are modification

work orders (MWO's) pertaining to the equip

ment.

Paragraph 2.1. Delete paragraph 2.1 and

substitute :

2.1 Maintenance Forms and Records

Maintenance forms, records, and reports which

are to be used by maintenance personnel at all

maintenance levels are listed in and prescribed

by TM 38-750.

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 for

warded direct to Commander, US Army Elec

tronics Command, ATTN: AMSEL-MA-C

Fort Monmouth, NJ 07703.

Page 45, appendix B. Delete appendix B.
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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)

CNGB (1)

ACSC-E (2)

Dir of Trans (1)

COE (1)

TSG (1)

USAARENBD (1)

USAMB (10)

AMC (1)

MICOM (2)

TECOM (2)

ARADCOM (2)

ARADCOM Rgn (2)

OS Maj Comd (4)

LOGCOMD (3)

USASTRATCOM (4)

USASTRATCOM-EUR (5)

USACDCEC (10)

HISA (ECOM) (18)

MDW (1)

Armies (2) except

Eighth USA (5)

Corps (2)

Svc Colleges (1)

USASESS (30)

USAINTS (3)

USAADS (2)

USAFAS (2)

USAARMS (2)

USAIS (2)

USAES (2)

Instl (2) except

Ft Gordon (10)

Ft Huachuca (10)

Ft Carson (10)

AD (2) except

SAAD (30)

LBAD (14)

TOAD (14)

ATAD (10)

Gen Dep (2)

Sig Sec, Gen Dep (5)

Sig Dep (5)

ARNG: State AG (3).

USAR: None.

ATS (1)

WRAMC (1)

MAAG (1)

USARMIS (1)

USAERDAA (1)

USAERDAW (1)

Sig FLDMS (1)

Units org under fol TOE:—1 ea.

7

11-38

11-86

11-87

11-95

11-96

11-97

11-98

11-117

11-127

11-158

11-247

11-347

11-357

11-377

11-500 (AA-AC)

17

29-11

29-15

29-17

29-21

29-25

29-35

29-37

29-41

29-85

29-86

29-134

29-136

30-25

30-26

31-105

37

39-51

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



Changes In fere*: C 1, C 2, and C 3

TM 11-2151

•C3

Change

No. 3

HEADQUARTERS

DEPARTMENT OF THE ARMY

Washington, D.C., 8 May 1967

Organizational, DS, GS, and Depot Maintenance Manual

AUDIO LEVEL METERS ME-71A/FCC, ME-71 B/FCC, AND ME-71C/FCC

TM 11-2151, 26 June 1956, is changed as

The title of this manual is changed as shown

above.

Note. The parenthetical reference to a previous

change (example: page 2 of C 1) indicates that perti

nent material was published in that change.

Page 1. Delete the note below the title of

chapter 1 (page 1 of C 1) and substitute:

Note. Audio Level Meters ME-71B/FCC and ME-

71C/FCC are similar to Audio Level Meter ME-71A/

PCC. Information in this manual applies to all models

unless otherwise specified.

Change "Audio Level Meter ME-71A/FCC"

to "Audio Level Meters ME-71A/FCC, ME-

71B/FCC, and ME-71C/FCC" in the follow-

ing places:

Page 1, paragraph 3, line 1.

Page 3, paragraph 9, line 1.

Paragraph 10a, line 1.

Figure 2, caption.

Page 6, paragraph 15, heading.

Page 7, figure 6, caption.

Page 8, figure 6, caption.

Page 9, paragraph 18, line 1.

Page 16, figure 9, caption.

Page 17, paragraph 29, line 1.

Page S8, paragraph 62, note, line 1.

follows :

Page 41, paragraph 54, line 2.

Change "Audio Level Meter ME-71B/FCC"

to "Audio Level Meters ME-71B/FCC and

ME-71C/FCC" in the following places:

Page 2, paragraph 7, note 1 (page 2 of

C 1).

Page 4, paragraph 12o(3) (page 2 of C 1),

line 2.

Figure 8. note (page 5 of C 1).

Page 18, figure 10, note 2 (page 5 of C 1).

Page 20, figure 12.1, caption (page 6 of

CI).

Page 23, figure 15.1, caption (page 6 of

CI).

Page 31, figure 26.1, caption (page 7 of

C 1).

Page 38, figure 26.1, caption (page 8 of

C 1).

Page 45, paragraph 71«, line 1 (page 9

C 1).

Page 46, figure 81.1, caption (page 8 of

CI).

Page 46, figure 32.1, caption (page 8 of

C 1).

Page 1, section I (page 1 of C 2). Delete

section I and substitute:

Section I. GENERAL

1. Scope

This manual contains instructions for the

operation, organizational, direct and general

support, and depot maintenance of Audio

Level Meters ME-71A/FCC, ME-71B/FCC,

and ME-71C/FCC. Also included is the func

tioning of the audio level meters. Throughout

the manual, the term teat set is used to refer

to the ME-71A/FCC, ME-71B/FCC, and ME-

71C/FCC.

2. Index of Publications

Refer to the latest issue of DA Pam 310-4

to determine whether there are new editions.

'TMt chant* wpewsiss TM 11-MU-nO-lQP, S Jatwary I HO. .•* w modi «f TM 1 1-S4U-S30-MP, S3 October 1*M. M p~-
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changes, or additional publications pertaining

to the equipment. DA Pam 310-4 is an index

of current technical manuals, technical bulle

tins, supply manuals (types 7, 8, and 9) , sup

ply bulletins, lubrication orders, and modifica

tion work orders 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 Record*

o. Reports of Maintenance and Unsatis

factory Equipment. Use equipment forms and

records in accordance with instructions in TM

38-750.

6. Report of Damaged or Improper Ship

ment. Fill out and forward DD Form 6 (Re

port of Damaged or Improper Shipment) as

prescribed in AR 700-68 (Army), NAVSAN-

DA Publication 378 (Navy), and AFR 71-4

(Air Force).

c. Reporting of Equipment Manual Improve

ments. Report of errors, omissions, and rec

ommendations for improving this manual by

the individual user is encouraged. Reports

should be submitted on DA Form 2028 (Recom

mended Changes to DA Publications) and

forwarded direct to Commanding General, U.S.

Army Electronics Command, ATTN : AMSEL-

MR-NMP-AD, Fort Monmouth, N.J., 07703.

Page 2, paragraph 5b page 2 of C 1). Add

subparagraph e after subparagraph 6:

z. Audio Level Meter ME-71C/FCC.

Component

Reqd

No.

Length

(In.)

Depth

(In )

Height

(In )

VoIume

<eu ft)

Unit wt

(Ib)

Audio level meter 1 17 14% 9% 1.4 S5.5

TM 11 2151

1 set

1

1 .

Delete paragraph 6 (page 2 of C 1) and

substitute :

6. Description of Audio Level Meters

ME-71A/FCC, ME-71B/FCC, and ME-

71 C/ FCC

Audio Level Meters ME-71 A/FCC, ME-

713/FCC, and ME-71C/FCC consist of a panel-

chassis assembly (fig. 1 and 1.1) contained

in a steel cabinet. All operating controls and

connectors are located on the front panel. The

power cord is attached to the chassis and ex

tends through a hole at the rear of the chassis.

The bayonet-type line fuse is located on the

back of the chassis. Audio Level Meters ME-

71B/FCC and ME-71C/FCC include a retract

able stand secured to the bottom of the cabinet.

Use of the retractable stand permits the front

panel to be raised approximately 2 inches for

better observation.

Paragraph 8.1 (page 2 of C 1). Delete

and substitute:

8.1. Differences in Models

o. Audio Level Meters ME-71B/FCC and

ME-71C/FCC are identical with Audio Level

Meter ME-71A/FCC except for a change in

the physical appearance. The addition of a

retractable stand, and the component changes

are listed in the following chart:

Itrai

First Mixer V1

Crystal oscillator second mixer V3 _

Tuning oscillator trimmer C34

Tuning oscillator capacitor C51

ME-7IA/FCC

TuU type 6SB7Y

Tube type 6SB7Y ....

4 to 30 fijif

Not used

b. In Audio Level Meter ME-71C/FCC, re

sistor R7. from pin 3 of first mixer VI to

ground, has a resistance value of 240 ohms.

Capacitor C41 is connected to the junction of

ME-7IB/FCC and ME-71C/FCC

Tube type 6BA7

Tube type 6BA7

8 to 15 upt

16 /x(if

R34, R35, and R43, rather than to pin 6 of

cathode follower V8.

Page k, paragraph 12o(1) (page 2 of C 1)

AGO T705A



line h Che;;?* "Meter ME-71A/FCC to

Meters MPi-7-; A/FCC and KE-71C/FCC.

Pc^e *fl, figure 12.1 (page 6 of C 1). Add

the following note :

NOTE:

IN AUDIO LEVEL METER ME-71C/FCC, THE

RESISTANCE VALUE OF R7 IS 240 OHMS.

Page 21, figure 13. Make the following

changes:

Change "NOTE" (page 6 of C 1) to

NOTES. Delete the existing note and

substitute :

NOTES:

1 IN AUDIO LEVEL METERS ME-71B/FCC AND

ME-71C/FCC, ADDED CAPACITOR C91 (16

UUF) IS CONNECTED IN PARALLEL WITH

CM; CAPACITOR C34 IS S TO 12 UUF.

2. IN AUDIO LEVEL METER ME-71C/FCC,

CAPACITOR C41 IS CONNECTED TO THE

JUNCTION OF R84, R85, AND R48, RATHER

THAN TO PIN 6 OF V8.

Paragraph 83a (page 6 of C 1), fourth

sentence. Change "ME-71B/FCC

(fig. 81.1)" to ME-71B/FCC and

ME71C/FCC (fig. 31.1 and 32.1).

Page 2h, paragraph 356 (page 6 of C 1),

line 3. Add new sentence after "capacitor

CIO": This network maintains an rf voltage

through an rf decoupling network composed

of resistor R8, rf choke LI, and bypass capaci

tor CIO.

Page S3, figure 24. Add notes 12 and 18

after note 11 :

12. TERMINAL BOARD REFERENCE SYMBOLS

ARE IN ACCORDANCE WITH THE FOLLOW

ING CHART:

ME-71A/FCC ME-71B/FCC and ME-71C/FOC

TBI TB7

TB2 TB8

TBS TBI

TB« TBS

TBS TBS

TBS TB2

TB7 TB4

TBS TB8

IS. ON AUDIO LEVEL METER ME 71C/FCC,

VALUES AT JUNCTION OF C8 AND RS ON

TB2 ARE +55V AND 120K.

Page Si, figure 25.1 (page 7 of C 1). Add

note 13 below note 12 :

13. AN AUDIO LEVER METER ME-71C/FCC,

CHANGE THE VOLTAGE AND RESISTANCE

READINGS AT 1ST MIXER VI AS FOLLOWS:

Pin No. VoKac* RabtaM.

1 55V 120K

2 -2.5V 21.5K

S 1.6V 240

4 215V 87K

Page 38, figure 26.1 (page 8 of C 1). Make

the following changes :

Change "TBI" callout to TB7.

Add the following note:

NOTE:

IN AUDIO LEVEL METER ME-71C/FCC. C41 IS

CONNECTED TO THE BOTTOM TERMINAL OF

TB7.

Page U. Add chapter 5.1 after chapter S.

CHAPTER 5.1

DEPOT OVERHAUL STANDARDS

70. 1 . Applicability of Depot Overhaul Stand

ards

The tests outlined in this chapter are de

signed to measure the performance capability

of a repaired equipment. Equipment that is

to be returned to stock should meet the stand

ards given in these tests.

70.2. Applicable References

a. Repair Standards. Applicable procedures

of the depots performing these tests and the

general standards for repaired electronic equip

ment given in TB SIG 355-1, TB SIG 355-2,

and TB SIG 355-8 form a part of the require

ments for testing this equipment.

6. Modification Work Orders. Perform all

modification work orders applicable to this

equipment before making the tests specified.

DA Pam 310- lists all available MWO's.

70.3. Test Facilities Required

The following items are required for depot

testing :

AGO TTMA



NomencIature TechnicaI manuaI Common names

Voltmeter, Meter ME-30A/U TM 11-6625-320-12 Voltmeter

Signal Generator SG-71A/FCC TM' 11-5088 Signal generator

Digital Frequency, Electronic Counter TM 11-£625-700-10 Counter

AN/USM-207

Signal Generator AN/URM-127 . TM 11-6625-683-16 Audio oscillator

600 ohm K-watt, noninductive resistor ..

Headset HS 30 Earphones

70.4. General Test Conditions

When testing the ME-71A/FCC or ME-

71B/FCC (both referred to as audio level

meter), observe the following conditions:

c. Conduct the tests at normal room temper

ature.

b. Before performing the tests, allow for a

15-minute warmup of the equipment.

70.5. Electrical Tests

Perform the electrical tests on the audio

level meter as follows :

a. Turn the audio level meter METER

switch to CAL. 1. The audio level meter indi

cation should be 0 db ±0.25 db.

b. Adjust the signal generator for a counter

indication of 100-kc output and a voltmeter

indication of 1-dbm level. Connect a 600-ohm

resistor across the INPUT to the audio level

meter and connect the output of the signal

generator to the audio level meter.

c. Readjust the output of the signal gene

rator for a voltmeter indication of 1 db. Ad-

jurt the audio level meter tuning dial for

maximum meter indication. The tuning dial

indication should be 100 kc ±3 percent.

d. Turn the METER switch to MEAS. Ad

just the signal generator in turn to 20, 200,

300, and 600 kc as read on the counter. Adjust

the tuning dial of the audio level meter in

each case for a maximum meter indication.

The reading of the tuning dial should corre

spond with the input frequency within ±8

percent

70.6. Meter Accuracy Test

With the signal generator connected as in

structed in paragraph 70.5, connect the volt

meter across the INPUT terminals of the audio

level meter. At any frequency, vary the input

signal from - 10 db to +2 db. The reading on

the voltmeter and the meter on the audio level

meter should agree within ±0.2 db.

70.7. ATTENUATOR DB Switch Accuracy Test

Perform the ATTENUATOR DB switch ac

curacy tests as follows:

a. Connect the equipment as instructed in

paragraph 70.5.

b. Adjust the output level of the signal

generator for — 60 db as read on the voltmeter.

Turn the ATTENUATOR DB switch to -60.

The meter on the audio level meter should in

dicate 0 ±0.5 db.

e. Adjust the output of the signal generator

in turn from —5C to +30 db in 10-db steps;

use the voltmeter to measure the db reading.

At each 10-db step, adjust the ATTENUATOR

DB switch one position to correspond with

the db input. The meter on the audio level

meter must indicate 0 ±0.5 db.

d. After the -f 30 db reading is obtained (c

above), set the ATTENUATOR db switch to

+40 db. The meter on the audio level meter

should indicate —10 db.

70.8. Audio Amplifier Output Level Test

Perform the audio amplifier output level test

as follows:

a. Connect the signal generator and a 600-

ohm load resistor across the audio level meter

binding posts.

6. Adjust the output of the signal generator

to 100 kc at 0 db.

e. Connect the audio oscillator to the modu

lation INPUT CONNECTOR of the audio level

meter.

d. Adjust the audio oscillator for a frequen

cy of 400 cycles at S volts.

e. An audio signal should be heard in a pair

of earphones connected to the PHONES

jacks.

Page 45, appendix (page 6 of C 2). Make

the following changes:

Change "APPENDIX" to APPENDIX A.

ago rroiA



'In DA Pam 310-4 title, delete types

and "6".

Add the following to the references:

TB SIG 366-1

TB SIG 365-2

TB SIG 365-3

TM 11-6088

TM 11-^625-320-12

Depot Inspection

Standard for Re

paired Signal

Equipment.

Depot Inspection

Standard for Re-

finishing - Re

paired Signal

Equipment.

Depot Inspection

Standard for

Moisture and

Fungus Resistant

Treatment.

Generators, Signal

SG-71/FCC, SG-

71A/FCC, and

SG-71B/FCC.

Operator and

Organizational

Maintenance

Manual : Volt

meter, Meter

ME -30A/U, and

Voltmeters, Elec

tronic ME-30B/

U, ME-30C/U

and ME-30E/U.

TM 11-6626-683-15 Operator, Organiza

tional, Direct

Support, General

Support, and De

pot Maintenance

Manual : Signal

Generator AN/

URM-127.

TM 11-6625-700-10 Operator's Manual:

Digital Readout,

Electronic Coun

ter AN/USM-

207.

Add appendixes B and C after appendix

A.

APPENDIX B

BASIC ISSUE ITEMS

Section I. INTRODUCTION

B-1. General

This appendix lists items for Meter, Audio

Level ME-71/FCC, ME-71A/FCC, ME-71C/

FCC, the component items comprising it, and

the items which accompany it, or are required

for installation, operation, or operator's mainte

nance.

B-2. Explanation of Columns

An explanation of the columns in section II

is given below.

a. Source, Maintenance, and Recoverability

Codes, Column 1.

(1) Source code, column la. The selection

status and source for the listed item is

noted here. The source codes used

are:

Code Explanation

A—Applies to assemblies that are

not procured or stocked as

Code Explanation

such but are made up of two

or more units, each of which

carry individual stock num

bers and descriptions and are

procured and stocked and can

be assembled by units at in

dicated maintenance cate

gories.

P—Applies to repair parts which

are stocked in or supplied

from the GSA/DSA, or

Army supply system, and au

thorized for use at indicated

maintenance categories.

(2) Maintenance code, column lb. The

lowest category of maintenance au

thorized to install the listed item is

noted here. The maintenance codes

used are as follows:

AGO 7708A



Code Explanation

H General Support Maintenance

0 Organizational Maintenance

(3) Recoverability code, column lc. The

information in this column indicates

whether unserviceable items should

be returned for recovery or salvage.

Recoverability code and its explana

tion are as follows:

Note. When no code is indicated in the

recoverability column, the part will bs con

sidered expendable.

Code Explanation

R—Applies to repair parts and

assemblies that are economi

cally repairable at DSU and

GSU activities and are nor

mally furnished by supply

on an exchange basis.

6. Federal Stock Number, Column 2. The

Federal stock number for the item is indicated

in this column.

c. Description, Column 8. The Federal item

name, a five digit manufacturer's code, part

numbar, and when required, the model desig

nator (*), which indicates different models

of the end equipment, are included in this

column.

d. Unit of Issue, Column U. The unit used

as a basis of issue (e.g. ea, pr, ft, yd, etc) is

noted in this column.

e. Quantity Incorporated in Unit Pack,

Column 5. Not used.

/. Quantity Incorporated in Unit Column

6. The total quantity of the item used in the

equipment is given in this column.

g. Quantity Authorized, Column 7. The

total quantity of an item required to be on

hand and necessary for the operation and

maintenance of the equipment is given in this

column.

h. Illustration, column 8. Mot used.

B--3. Federal Supply Codes

This paragraph lists the Federal supply

code with the associated manufacturer's

name.

Code Manufacturer

24446 General Electvic Co.

81349 Military Spscifications

AGO 770SA
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APPENDIX C

MAINTENANCE ALLOCATION

Section I. INTRODUCTION

C-1. General

This appendix provides a summary of the

maintenance operations covered in the equip

ment literature for Meter, Audio Level ME-

71/FCC, ME-71A/FCC, ME-71B/FCC and

ME-71C/FCC. It authorizes categories of

maintenance for specific maintenance func

tions on repairable items and components and

the tools and equipment required to perform

each function. This appendix may be used as

an aid in planning maintenance operations.

C-2. Explanation of Format for Maintenance

Allocation Chart

a. Group Number. Group numbers cor

respond to the reference designation prefix as

signed in accordance with ASA Y32.16,

Electrical and Electronics Reference Designa

tions. They indicate the relation of listed

items to the next higher assembly.

b. Component Assembly Nomenclature.

Th?s column lists the item names of component

units, assemblies, subassemblies, and modules

on which maintenance is authorized.

c. Maintenance Function. This column indi

cates the maintenance category at which per

formance of the specific maintenance function

is authorized. Authorization to perform a

function at any category also includes au

thorization to perform that function at higher

categories. The codes used represent the vari

ous maintenance categories as follows:

Codei Maintenance category

C Operator/Crew

O Organizational Maintenance

F Direct Support Maintenance

H General Support Mainte

nance

D Depot Maintenance

d. Tools and Equipment. The numbers ap

pearing in this column refer to specific tools

and equipment which are identified by these

numbers in section III.

e. Remarks. Self-explanatory.

C-3. Explanation of Format for Tool and Te»t

Equipment Requirements

The columns in the tool and test equipment

requirements chart are as follows:

a. Tools and Equipment. The numbers in

this column coincide with the numbers used in

the tools and equipment column of the MAC.

The numbers indicate the applicable tool for

the maintenance function.

6. Maintenance Category. The codes in this

column indicate the maintenance category nor

mally allocated the facility.

c. Nomenclature. This column lists tools,

test, and maintenance equipment required to

perform the maintenance functions.

d. Federal Stock Number. This column lists

the Federal stock number.

e. Tool Number. Not used.

AGO TIOiA
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By Order of the Secretary of the Army :

Official :

KENNETH G. WICKHAM,

Major General, United States Army,

The Adjutant General.

HAROLD K. JOHNSON,

General, United States Army,

Chief of Staff.

Distribution:

Active Army:

U8ASA (2)

CNGB (1)

OCC-E (7)

Dir/Trans (1)

CofEngrs (1)

TSG (1)

CofSptS (1)

USAARENBD (2)

USAAESWBD (5)

USACDCEA (1)

USACDCCBRA (1)

USACDCCEA (1)
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Changes in force: C I and C 2

TM 11-2151

C 2

AUDIO LEVEL METERS ME-7IA/FCC AND ME-7 IB/FCC

Change ]

No. 2 f

TM 11-2151, 26 June 1956, is changed as follows:

Note. The parenthetical reference to previous

changes (example: "page 5 of C 2") indicates that

pertinent material was published in that change.

Page 1, paragraph 1. Delete subparagraph b.

Add paragraph 1.1 after paragraph 1.

HEADQUARTERS

DEPARTMENT OF THE ARMY

Washington 25, D. C, 12, December 1963

1 . I Index of Publications

Refer to the latest issue of DA Pam 301-4 to

determine whether there are new editions,

changes, or additional publications pertaining

to the equipment. DA Pam 31(M is an index of

current technical manuals, technical bulletins,

supply manuals (types 4, 6, 7. 8 and 9), supply

bulletins, lubrication orders, and modification

work orders which are available through pub

lications supply channels. The index lists the in

dividual parts (-10, -20, -35P, etc.) and the

latest changes to and revisions of each equip

ment publication.

Delete paragraph 2 (page 2 of C 1) and

substitute:

2. Forms and Records

a. Reports of Maintenance and Unsatisfac

tory Equipment. Use equipment forms and rec

ords in accordance with instructions in TM 38-

750.

6. Report of Damaged or Improper Ship

ment. ' Fill out and ^forward DD Form 6

(Report of Damaged or Improper Shipment)

as prescribed in AR 700-58 (Army),

NAVSANDA Publication 378 (Navy), and

AFR 71-4 (Air Force).

c. Reporting of Equipment Manual Improve

ments. The direct reporting by the individual

user of errors, omissions, and recommendations

for improving this manual is authorized and en

couraged. DA Form 2028 (Recommended

changes to DA technical manual parts lists or

supply manual 7, 8 or 9) will be used for report

ing these improvement recommendations. This

form will be completed in triplicate using pencil,

pen, or typewriter. The original and one copy

will be forwarded direct to Commanding Officer,

U. S. Army Electronics Materiel Support

Agency, ATTN: SELMS-MP, Fort Monmouth,

N. J. 07703. One information copy will be

furnished to the individual's immediate super

visor (officer, noncommissioned officer, super

visor, etc.).

Page 10. Delete figure 7 (page 3 of C 1 ) .

Page 11, chapter 3. Make the following

changes :

Delete the chapter heading and substitute:

OPERATOR AND ORGANIZATIONAL

MAINTENANCE.

Delete paragraphs 19 and 20, (page 5 of

C 1 ) and substitute :

19. Scope of Operator's Maintenance

The maintenance duties assigned to the opera

tor of the equipment are listed below together

with a reference to the paragraphs covering

the specific maintenance functions.

a. Daily preventive maintenance checks and

services (par. 20.2).

b. Cleaning (par. 20.3).

20. Preventive Maintenance

Preventive maintenance is the systematic

care, servicing, and inspection of equipment to

prevent the occurrence of trouble, to reduce

downtime, and to assure that the equipment is

serviceable.

a. Systematic Care. The procedures given

in paragraphs 20.1, 20.2, and 20.3 cover rou

tine systematic care and cleaning essential to

proper upkeep and operation of the equipment.

b. Preventive Maintenance Checks and Serv

ices. The preventive maintenance checks and

TACO TII«A-D««mI>«r
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services chart (par. 20.2) outlines functions to

be performed at specific intervals. These checks

and services are to maintain Army electronic

equipment in a combat serviceable condition;

that is, in good general (physical) condition

and in good operating condition. To assist op

erators in maintaining combat serviceability,

the charts indicate what to check, how to check,

and what the normal conditions are ; the Refer

ences column lists the illustrations, paragraphs,

or manuals that contain supplementary infor

mation. If the defect cannot be remedied by

the operator, higher echelon maintenance or re

pair is required. Records and reports of these

checks and services must be made in accordance

with the requirements set forth in TM 38-750.

Add paragraphs 20.1, 20.2, and 20.3 after

paragraph 20.

20.1. Preventive Maintenance Checks and

Services Periods

Preventive maintenance checks and services

of the equipment are required daily. Para

graph 20.2 specifies the checks and services

that must be accomplished daily and under the

conditions listed below.

a. When the equipment is initially installed.

b. When the equipment is reinstalled after

removal for any reason.

c. At least once each week if the equipment is

maintained in standby condition.

20.2 Daily Preventive Maintenance Checks and Services Chart

Sequence ' ,,„,_
No. 1 Ium Procedure Referencee

1 [Audio Level Meter ME-71 Inspect the equipment for completeness and satis TM 11-6625-230-10P.

O/FCC. factory condition.

2 Exterior surfaces Remove dirt, dust, grease, moisture, and fungus

from the exterior of the cabinet, front panel

controls, and decibel meter. Inspect painted

surfaces for bare spots, rust, and corrosion.

Check meter glass and indicator lens for cracks

and breaks.

Par. 20.3.

3 Line cord Inspect line cord for breaks, deterioration, and

loose connections.

4 Easily accessible items Inspect seating of fuse and indicator lamp.

5 Controls and indicators While making operating checks (item 6), ob

serve that mechanical action of each knob, dial,

and switch is smooth and free of external and

internal binding, and that there is no excessive

looseness. Check meter for sticking or bent

pointer.

Fig. 1.

6 Operation . Operate the equipment according to the pro

cedures outlined in paragraphs 14 through 17.

Paragraphs 14

Be alert for any unusual indications and con-

through 17.

ditions.

20.3 Cleaning

Inspect the exterior of the equipment. 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 is flammable

and its fumes are toxic. Provide adequate venti

lation. 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.

c. Remove dust or dirt from plugs and jacks

with a brush.

Caution: Do not press on the meter face

(glass) when cleaning; the meter may become

damaged.

d. Clean the front panels, meters, and con

trol knobs ; use a soft clean cloth. If dirt is dif

ficult to remove, dampen the cloth with water;

mild soap may be used.

Page 12. Delete the section heading and sub

stitute: ORGANIZATIONAL MAIN T E-

NANCE

AGO 7II6,.



Delete paragraph 21, and substitute;

2 1 . Scope of Organizational Maintenance

a. This section contains instructions cover

ing second echelon maintenance of the equip

ment. It includes instructions for performing

preventive and periodic maintenance services

to be accomplished by the organizational re

pairman.

6. Second echelon maintenance of the equip

ment includes—

(1) Replacement of defective fuses.

(2) Preventive maintenance (pars. 22

through 25).

(3) Troubleshooting (pars. 27 and 28).

(4) Touchup painting (par. 25).

Delete paragraph 22 »nd substitute :

22. Organizational 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 operational

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 inspection and tests indicate

would probably fail before the next scheduled

checks and services of the equipment at the

Delete paragraph 24. and substitute:

periodic service. Preventive maintenance

second echelon level are made at monthly inter

vals unless otherwise directed by the command

ing officer. The preventive maintenance checks

and services should be scheduled concurrently

with the periodic service schedule of the carry

ing vehicle for all vehicular installations.

6. Maintenance forms and records to be used

and maintained on this equipment are specified

in TM 38-750.

Delete paragraph 23. (page 5 of C 1) and

substitute:

23. Monthly Maintenance

Perform the maintenance functions indicated

in the monthly preventive maintenance checks

and services chart (par. 24) 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

maintenance checks and services performed on

it. Equipment in limited storage (requires

service before operation) does not require

monthly preventive maintenance.

24. Monthly Preventive Maintenance Checks and Services Chart

....
1

Sequence
IUm Proc«dur»

1 Interior surfaces Remove dirt, dust, grease, moisture, and fungus

from the interior of the case and exposed sur

Fig. 27.

faces of the chassis (chassis removed from

case). Inspect painted surfaces for bare spots,

rust, and corrosion.

2 Wiring and cabling Inspect all wiring and cabling for breaks, kinks,

strains, cut or frayed insulation, and for proper

connections.

Fig. 28.

3 Connectors < Inspect plug PL1 and jacks Ji, J2, and J3 for

breaks, cracks, deterioration and for bent,

Fig. 28.

loose, and corroded pins.

4 Terminal boards Inspect terminal boards TB1 through TB8 for

breaks, cracks, deterioration and for loose and

corroded terminals.

Fig. 24.

AGO TllfA



Sequence

No.
Item Procedure Reference!

5 Transformers and coils Inspect transformers Tl through T6 and coils Figs. 26, 26.1, 27, and

LI through L9 for loose mountings, broken 28.

wires, frayed or cut insulation, and evidence

of overheating.

6 Mounting .. Inspect component mountings on the chassis and Figs. 26, 26.1, 27 and

front panel for loose missing, and damaged 28.

hardware.

7 Resistors and capacitors Inspect resistors and capacitors for loose or cor

roded leads and poor or broken connections.

Check resistors for blistering or discoloration.

Check fixed capacitors for bulges, leaks and

discoloration. Check variable capacitors for

dirt, corrosion and damaged plates.

Figs. 26, 26.1, and 28.

8 Fuse Check fuse Fl (2-amp) for correct value, proper

seating, and physical condition.

9 Controls and jacks . Check front panel controls and jacks for me

chanical action, secure mountings, proper ter

minal connections, and dirty, corroded or

misaligned contacts.

Fig. 1.

10 Switches .. -- -- _. Inspect switches SW1 through SW5 for mechani

cal action and secure mountings. Check for

dirty, corroded, and misaligned contacts. Check

for damaged rotor segments and wafers.

Figs. 27, and 28.

11 Meter Inspect meter Ml for damaged case, glass, and

pointer.

Fig. 1.

12 Pluckout items Inspect electron tubes V1 through V12 and crys

tal unit Yl for proper seating. Check tube

shields and clamps for proper fit and physical

condition.

Fig. 27.

13 Publications .. . ._ See that all pertinent publications are complete,

current, and in good serviceable condition.

DA Pam 310-4.

14 Modifications - Check DA Pam 310-4 to determine if new MWO's

have been published. All URGENT MWO's

DA Pam 310-4 and TM

must be applied immediately. All NORMAL

38-750.

MWO's must be scheduled.

15 Spare parts Check all spare parts (operator and organiza TM 11-6625-230-10P.

tional) for general condition and method of

storage. There should be no overstock, and

all shortages must be on valid requisitions.

Page 1S.

substitute:

Delete paragraphs 25 and 26 and

25. Cleaning and Touchup Painting Instructions

Remove rust and corrosion from metal sur

faces by lightly sanding them with fine sand

paper. Brush two thin coats of paint on the

bare metal to protect it from further corrosion.

Refer to the applicable cleaning and refinishing

practices specified in TM 9-213.

26. Locating and Replacing Defective Tubes

Note. Refer to TM 11-6625-230-20P for informa

tion concerning replacement of tubes.

a. Locating defective tubes by the tube sub

stitution method is outlined below.

( 1 ) Replace the suspected tubes with new

tubes, one at a time, and check the op

eration of the equipment after each

tube substitution. If the test set be

comes operative, discard the last tube

removed.

(2) If the equipment remains inoperative

after each substitution, reinsert the

original tubes into their respective

sockets and continue to the next stage.

(3) If the equipment remains inoperative

after the last substitution has been

made, reinsert the original tubes and

forward the test set to higher echelon

for repair.

AGO T1UA



6. When replacing defective tubes, make cer- Page H. Delete figure 8. (page 4 of C 1).

tain that the new tubes are properly seated and Page 15, paragraph 28, chart, item 9. In

that tube shields and clamps are replaced. "Corrective measures" column, delete V2.

Page U5. Add appendix, references after chapter 6.

APPENDIX

REFERENCES

Following is a list of references available to the operator and organizational maintenance per

sonnel of Audio Level Meters ME-71A/FCC and ME-71B/FCC.

DA Pam 310-4 Index of Technical Manuals, Technical Bulletins, Supply Manuals (Types

4, 6, 7, 8, and 9), Supply Bulletins, Lubrication Orders, and Modification

Work Orders.

TM 9-213 Painting Instructions for Field Use.

TM 11-6625-230-10P Operator's Maintenance Repair Parts and Special Tools List: Meters,

Audio Level ME-71/FCC, 71A/FCC, and 71B/FCC.

TM 1 1-6625-230-20P Organizational Maintenance Repair Parts and Special Tools List aafft

Maintenance Allocation Chart for Audio Level Meters ME-71/FCC,

ME-71A/FCC. and ME-71B/FCC.

TM 38-750 The Army Equipment Record System and Procedures.
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TM 11-2151

C 1

TECHNICAL MANUAL

AUDIO LEVEL METERS ME 71A/FCC AND ME 71B/FCC

TM 11-2151

Changes No. 1

HEADQUARTERS,

DEPARTMENT OF THE ARMY

Washington 25, D. C, 10 December 1957

TM 11-2151, 2G June 1956, is changed :is indi

cated so that the manual also applies to:

Nomenclature Ortter No.

Audio Level Meter ME-71B/FCC 508I9-Phila-57

Change the title of the manual to: AUDIO LEVEL

METERS ME-71A/FCC AND ME 71B/FCC.

Page 1. Add the following note below the title

of chapter 1 :

CAL 2 (IF GAIN)]

CONTROL

 

Note. Audio Level Meter ME-71B/FCC is similar to

Audio Level Meter ME-71 A/FCC. Information in this

manual applies to both models unIess otherwise specified.

PILOT

LAMP

VENTILATING

LOUVERS

JACKS

TM2I3I-CI-I

Figure 1.1 (Added). Audio Level Meier ME-71B/FCC.
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Change "(figs. 24 and 25)" to (figs. 24 and 25 oi

25.1) in the following places:

Page 31, warning notice, line 3.

Page 35, paragraph 47r. line 6.

Page 35, paragraph 48, line 9.

Page 36, chart, correction column, lines 4, 13,

19, and 31.

Delete "(pin 8)" in the following places:

Page 37, paragraph 516. line 5.

Page 37, paragraph 51e. line 7.

Page 41, paragraph 566, line 2.

Page 41, paragraph 56e, line 3.

Page 41 , paragraph 57a, line 6.

Page 41, paragraph 576, line 4.

Change "fig. 26" to fig. 26 or 26.1 in the following

places:

Page 39, paragraph 53a (2), line 2.

Page 39, paragraph 53a(6), line 3.

Page 42, paragraph 586, line 5.

Page 42, paragraph 58c, line 2.

Page 42, paragraph 58c, line 3.

Page 42, paragraph 58fc, line 8.

Page 42, paragraph 58t, line 12.

Page 1, paragraph 1.

a. This technical manual contains instructions for

the installation, operation, maintenance, and repair

of Audio Level Meter ME-71A/FCC (fig. 1) and

Audio Level Meter ME-71B/FCC (fig. 1.1).

Throughout this manual, the term test set is used

to refer to Audio Level Meter ME-71A/FCC and

Audio Level Meter ME-71B/FCC.

Paragraph 2, a(2), line 1. Delete "DD Form

535" and substitute:

AFTO Form 29.

c. Superseded Preventive Maintenance Forms (figs.

7 and 8). Prepare DA Form 11-266, Maintenance

Check List for Signal Equipment (Test Equipment),

in accordance with the instructions on page 1 of the

form.

Page 2, paragraph 5.

Heading. Delete the figure reference.

Add the following note below the heading:

Note. These lists are for general information only. See

appropriate supply publications for information pertaining

to requisition of spare parts.

Add the following heading above the chart:

a. Audio Level Meter ME-71 A /FCC (fig. 1).

Delete the note after a and add the following:

6. Audio Level Meter ME-71B/FCC (fig. 1.1).

Unit

Component Reqd

No.

Length

(in.)

Depth

(in.)

Height

(in.)

VoIume

(cu. ft.)

weight

Ob)

Test set 1 17 MH 10M. 1.6 35.5

Running spares 1 set

2

(par. 7.1).

TM 11-2151— .

Page 2, paragraph 6.

Line 2. Change "(fig. 1)" to: (figs. 1 and 1.1).

Add the following after the last sentence: Audio

Level Meter ME-71B/FCC includes a re

tractable stand secured to the bottom of the

cabinet. Use of the retractable stand permits

the front panel to be raised approximately

2 inches for better observation.

Page 2, paragraph 7. Delete the note and add

the following:

Notes.

1. On Audio Level Meter ME-71B/FCC, two 6BA7

type electron tubes are supplied iu place of two

6SB7Y tubes.

2. This list is for general information only. See ap

propriate supply publications for information per

taining to requisition of spare purls,

8.1. Differences in Models

(Added)

Audio Level Meter ME-71B/FCC is identical

with Audio Level Meter ME- 71 A/FCC except for a

change in the physical appearance, tiio addition of a

retractable stand, and the component changes listed

in the following chart:

Audio LeveI Meter Audio LeveI Meter

Item ME-7IA/FCC ME-71B/FCC

First mixer VI Electron tube

type 6SB7Y

Electron tube

type 6BA7.

Crystal Oscillator and Electron tube Electron tube

second mixer V3. type 6SB7Y. type 6BA7.

Tuning oscillator trimmer 4 to 30 wif 3 to 15 MMf

capacitor 0 (C34).

Tuning oscillator capaci Not used 15uMf

tor C51.

Page 4, paragraph 12a.

(1) (Superseded). On Audio Level Meter

ME-71A/FCC, remove the three screws

along the top edge and the screw on each

side of the front panel. Slide the chassis

and panel assembly out of the case. On

Audio Level Meter ME-71B/FCC, loosen

AGO JJ02A
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the two knurled screws at the rear of the

case. Slide the chassis and panel as

sembly out of the case.

Add the following to (3): On Audio Level Meter

ME-71B/FCC, also place the tube shields on elec

tron tubes V1 and V3.

(5) (Superseded). On Audio Level Meter

ME-71A/FCC, replace the chassis and

panel assembly in the case. Insert and

tighten the five attaching screws. On

Audio Level Meter ME-71B/FCC, re

place the chassis and panel assembly in the

case. Insert and tighten the two knurled

screws at the rear of the case.

Page 4, figure 3. Add the following note:

NOTE:

ON AUDIO LEVEL METER ME-71B/FCC, TUBE

STAGES V1 AND V3 ARE TUBE TYPE 6BA7.

20. Operator's Preventive Maintenance

(Superseded)

a. DA Form 11-266 (figs. 7 and 8). Items 1

through 12 on DA Form 11-266 constitute the pre

ventive maintenance checklist to be referred to by

the user. Items not applicable to the equipment

are lined out. Instructions for the use of DA Form

11-266 appear on page 1 of the form. References

in the ITEM block are to paragraphs in this manual

containing additional information pertinent to the

particular item.

b. Hems. The information given in this sub

paragraph is supplementary to DA Form 11-266.

The item numbers correspond to the ITEM numbers

on the form.

Item Maintenance procedureo

U»e a clean, dry, lint-free cloth to remove dust, dirt,

moisture and grease from the front-panel con

trols. If necessary, wet the cloth with Cleaning

Compound and then wipe the parts with a clean

dry cloth.

Check the test set for normal operation (pars. 14-

17).

Warning: Cleaning Compound is flammable and

its fumes are toxic. Do not use near a flame, and

provide adequate ventilation.

23. Repairman's Preventive Maintenance

(Superseded)

a. DA Form 11-B66 (figs. 7 and 8). Items 1

through 25 constitute the preventive maintenance

check list to be used by the repairman. Items not

applicable to the test set are lined out. References

in the ITEM block are to paragraphs that contain

additional maintenance information pertinent to the

particular item. Instructions for the use of DA

Form 11-266 appear on page 1 of the form.

b. Items. The information given in this sub

paragraph is supplementary to DA Form 11-266.

The item numbers correspond to the ITEM num

bers on the form.

Warning: Disconnect all power and remove the

panel and chassis assembly from the case before

performing preventive maintenance. After power

to the test set is disconnected, some capacitors still

may retain charges of dangerous potentiaj. Before

touching exposed electrical parts, short-circuit the

parts to ground. When maintenance is completed,

replace the panel and chassis assembly in the case

before reconnecting the power.

Item

12

17

20

Maintenance procedures

Check to see that the crystal retaining bracket holds

the crystal firmly and straight in its socket.

Check to see that the shield clamp of tube V8

holds the shield firmly in position.

Inspect the variable tuning capacitor* for dirt and

loose mounting lugs.

Caution: Do not tough or bend the plates of

the variable tuning capacitor. To do so will cause

loss of accurate frequency calibration of the test set.

Use a clean, dry, linUfree cloth to remove dust and

dirt from the internal components. If necessary,

wet the cloth with cleaning compound and then

wipe the components with - clean, dry cloth.

Do not overtighten connects is. Thro-ids on bolts

may become stripped

Note. If, during inspection, any of the test set components

need repair or replacement, notify higher echelon maintenance

personnel.

Page 1S, paragraph 26, note, line 4. Change

"second mixer V2" to:

crystal oscillator and second mixer V3.

Page 16, figure 9. Add the following note :

NOTE

ON AUDIO LEVEL METER ME-71B/FCC, TUBE

STAGES V1 AND V3 ARE TUBE TYPE 6BA7.

Page 18, figure 10.

Change "NOTE" to: NOTES.

Number the existing note "1".

Add the following notes:

2. ON AUDIO LEVEL METER ME-71B/FCC, R31

IS CONNECTED TO TERMINAL 3 OF T7 AND

C44 IS CONNECTED TO TERMINAL 2 OF T7

AND TERMINALS 0 AND 1 OF CONNECTOR

J3 ARE REVERSED.

AGO



Page 19, figure 11. Change the resistance value

of resistor Rl to: 4,700.

Page 20, paragraph 32.

Heading. Change "(fig. 12)" to: (figs. 12 and

12.1).

a, line 21. Delete "(pin 4)."

Page 20, figure 12. Change the caption to:

Audio Level Meter ME-71A/FCC, first mixer, sim

plified schematic diagram.

Page 21. Add the following note to figure 13.

NOTE:

IN AUDIO LEVEL METER ME-71B/FCC, ADDED

CAPACITOR C51 (15 UUF) IS CONNECTED IN

PARALLEL WITH C34; CAPACITOR C34 IS 3 TO

12 UUF.

Page 21, paragraph 33a. Add the following after

the third sentence:

In Audio Level Meter ME-71B/FCC (fig.

31.1), fixed trimming capacitor C51 is con

nected in parallel with capacitor C34.

Page 23, figure 15. Change the caption to read:

Audio Level Meter ME-71A/FCC, second mixer

and crystal oscillator circuits, simplified schematic

diagram.

Page 23, paragraph 35.

Heading. Change "(fig. 15)" to: (figs.15 and

15.1).

Line 2. Delete "type 6SB7Y".

b, line 4. Add the following after "pin 5":

(ME-71A/FCC) or pin 2 (ME-71B/FCC).

Page 32, paragraph 436(7), line 3. Change "V2"

to: V3.

at

4-

R6

I OK

20-KC TO 500-KC

INPUT FROM

ATTENUATOR

C4 C3

OIUF IUF

4H^K

RS

33K

 

FIRST MIXER

VI

0BA7

CI

I.5-7UUF

C43

000IUF

IIIO-KC OUTPUT

TO HIGH

FREOUENCr

F AMPLIFIER

V2

C28

.OIUF

II30-KC TO I6IO-KC

INPUT FROM

CATHODE FOLLOWER

VBB TM2i3I-CI-4

Figure 1t. 1. (Added). Audio Level Meter ME-71B/FCC,

first mixer, simpIified schematic diagram.

SECOND MIXER

AND

CRYSTAL OSCILLATOR

V3

6BA7

iIi0 KC FROM

OUTPUT OF

HIGH FREQUENCY

IF AMPLIFIER

V2

CJ2

.OIUF

 

•2 KC

TO LOW

FREQUENCY

IF AMPLIFIER

V4

TM2I3I-CI-5

Figure 16.1. (Added). Audio Level Meter ME-71B/FCC, second mixer and crystal oscillator circuits, simplified schematic diagram.
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Figure25.1.(Added).AudioLevelMeierME-7IBIFCC,voltageandresistancediagram.



 

TM2I5I-CI-7

Figure 16.1. (Added). Audio Level Meier ME-71B/FCC, tuning oscillator and band-pass filter, location of parts.
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Page 32, paragraph 44. Add the following to the

chart, in numerical sequence.

Fit . or

par. No.

Fig. 25.1

Fig. 26.1

Fig. 31.1

Fig. 32.1

Title

Audio Level Meter ME-71B/FCC voltage and

resistance diagram.

Audio Level Meter ME-71B/FCC, tuning os

cillator and band-pass filter, location of parts.

Audio Level Meter ME-71B/FCC, schematic

diagram.

Audio Level Meter ME-71B/FCC, wiring dia

gram.

Page 33, figure 24, TB 8. At the top terminal of

capacitor C9, change "110V" to: 100

Page 36, paragraph 47c, line 3. Change "(fig.

31)" to: (fig. 31 or 31.1).

Page 39, paragraph 53a.

(1), fines 1 and 3. Delete "two."

(3), line 1. Delete "four."

(6), line 1. Delete "three."

Page Jfi, paragraph 536.

(1), line 2. Delete "three."

(7), line 1. Delete "four."

Page 45, paragraph 71.

e. (Added). On Audio Level Meter ME-71B/

FCC, lower the retractable stand'.

AGO IWtA
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CHAPTER 1

INTRODUCTION

Section I. GENERAL

1 . Scop*

a. This technical manual contains instruc

tions for the installation, operation, mainte

nance, and repair of the Audio Level Meter

ME-71A/FCC (fig. 1). Throughout this man

ual, the term test set is used to refer to Audio

Level Meter ME-71A/FCC.

6. Forward all comments on this publica

tion directly to : Commanding Officer, The Sig

nal Corps Publications Agency, Fort Mon

mouth, New Jersey.

2. Forms ond Records

a. Unsatisfactory Equipment Reports.

(1) Fill out and forward DA Form 468,

Unsatisfactory Equipment Report, to

Commanding General, Signal Corps

Engineering Laboratories, Fort Mon

mouth, New Jersey, as prescribed in

AR 700-38.

(2) Fill out and forward DD Form 535,

Unsatisfactory Report, to Commander,

Air Materiel Command, Wright-

Patterson Air Force Base, Ohio, as

prescribed in AF TO 00-35D-54.

o. Damaged or Improper Shipment. Fill out

and forward DD Form 6, Report of Damaged

or Improper Shipment, as prescribed in AR

700-58 (Army) ; Navy Shipping Guide, Article

1850-4 (Navy); and AFR 71-4 (Air Force).

c. Preventive Maintenance Forms, (fig. 7

and 8)

(1) Prepare DA Form 11-238, Operator

First Echelon Maintenance Check List

for Signal Corps Equipment (Radio

Communication, Direction Finding,

Carrier, Radar), in accordance with

the instructions on the back of the

form.

(2) Prepare DA Form 11-239, Second and

Third Echelon Maintenance Check

List for Signal Corps Equipment

(Radio Communication, Direction

Finding, Carrier, Radar), in accord

ance with instructions on the back of

the form.

Section II. DESCRIPTION AND DATA

3. Purpose and Use

Audio Level Meter ME-71A/FCC (fig. 1) is

designed to measure the radio-frequency (rf)

carrier level on carrier telephone system lines.

The test set permits the measurement of volt

ages in the frequency range of 20 kilocycles

(kc) to 500 kc. It is essentially a selective de

tector that provides indications of signal level

in decibels (db) when bridged across either

135-ohm balanced or '600-ohm unbalanced lines.

A variable attenuator, in conjunction with an

indicating meter, provides an input sensitivity

range of —70 decibels (referred to 1 milliwatt

in 600 ohms) (dbm) to +42 dbm.

4. Technical Characteristics

Frequency range 20 kc to 500 kc.

Tuning accuracy:

48 to 256 kc ±1 kc at 68° F.



20 to 500 kc

Selectivity . . .

±3 kc over temperature

range of 45° F to 90° F.

9 db down at 1 kc off

resonance.

29 db down at 2 kc off

resonance.

46 db down at 3 kc off

resonance.

(Refer to figure 5 for a typi

cal selectivity curve.)

Frequency response +.8 db to —.5 db over range

of 20 to 500 kc for 185-ohm

balanced input.

(Refer to A, figure 6 for a

typical frequency response

curve.)

-f.1 db to —.75 db over range

of 20 to 500 kc for 600-ohm

unbalanced input.

(Refer to B, figure 6 for typi

cal frequency response

curve.)

Input impedance 10,000 ohms.

Measuring range —70 to +42 dbm.

Accuracy of

ATTENUATOR DB

■witch:

185-ohm balanced

measurements:

20 to 48 kc ±2 db for all steps.

48 to 256 kc ±2 db for +40, —50, —60

steps.

±1 db for +30 to —40

steps.

256 to 500 kc ±2 db for all steps.

600-ohm unbalanced

measurements:

20 to 500 kc ±2 db for +40 to —40 steps.

-3 db for —50 and —60

steps.

Input voltage

requirements 105 to 125 v; 50 to 60 cps.

Power consumption 80 w.

Number of tubes 12

5. Components

(fig. 1)

Component
Hcq4 LeniLta Depth Hatfht VoIume

Unit

weight

No. (In.) (In.) (In.) (cutt)
(Ib)

Audio Level 1 17 14 9 1.2 82

Meter

ME-71A/FCC

(bare unit)

Set of running 1 set

spares

(P»r. 7)

Technical 2

Manual

TM 11-2151

Note. This list is for general information only. See

SIG 7 and 8 ME-71A/FCC for information pertaining

to the requisition of spare parts. Refer to paragraph

8 for additional equipment required but not supplied.

6. Description of Audio Level Meter

ME-71A/FCC

Audio Level Meter ME-71A/FCC consists of

a panel-chassis assembly (fig. 1) contained in

a steel cabinet. All operating controls and con

nectors are located on the front panel. The

power cord is attached to the chassis and ex

tends through a hole at the rear of the chassis.

The bayonet-type line fuse is located on the

back of the chassis.

7. Running Spares

Following is a list cf running spares supplied

as part of Audio Level Meter ME-71A/FCC.

1 tube, OB2.

1 tube, 5Y3-GT.

2 tubes, 6J5.

2 tubes, 6SB7Y.

2 tubes, 6SJ7.

1 tube, 6SK7.

1 tube, 6SN7-GT.

1 tube, 6SQ7.

1 tube, 6Y6-G.

1 pilot lamp, 6.3-volt, .15 ampere.

6 fuses, 2-ampere, type 3AG.

Note. This list is for general information

only. See sig 7 and 8 ME-71A/FCC for infor

mation pertaining to allowable spare parts.

8. Additional Equipment Required

The following equipment is not supplied with

the test set, but is required to operate the test

set to its fullest extent.

o. Headset. A single-plug or dual-plug head

set is required to permit the operator of the

test set to monitor any audio component of the

signal being checked. The headset can be con

nected to the PHONES jacks (par. 16d).

6. Receptacle, 20-pin. A 20-pin female re

ceptacle, that will mate with the INPUT con

nector, may be used when testing circuits on

N-type carrier systems (par. 16c). If such a

receptacle is not available, connections are

made to the INPUT binding posts.



CHAPTER 2

INSTALLATION AND OPERATION

Section I. INSTALLATION

9. Placement

Place Audio Level Meter ME-71A/FCC on a

firm support. Position the test set so that the

controls and the connectors of the lines to be

tested can be easily reached.

Caution: Do not allow test leads or power

cord to make contact with high-voltage cir

cuits. Severe burns or shock and damage to

equipment may result.

10. Unpacking

a. Packaging Data. Audio Level Meter.ME-

71A/FCC is packed for shipment as shown in

figure 2.

6. Removing Contents.

Cant/en: Be careful when uncrating and un

packing the test set. Careless or haphazard use

of tools on the packing box can result in dam

age to the contents.

(1) Place the packing case or carton near

the operating position.

(2) Cut through the gummed paper tape

that secures the top of the carton. Do

not insert the cutting tool any deeper

than is necessary to cut .through the

paper tape to avoid damage to the

equipment.

(3) Open the box and remove the equip

ment.

(4) Remove the protective paper wrapper

from the equipment.

(5) Place the equipment on a work bench

or near its final location.

Note. Save the original carton and

packing pads. They can be used again

when the equipment is repacked for

storage or shipment.

 

note-,

packed weight

IS 44 POUNDS.

TM8I5I-3

Figure t. Audio Level Meier ME-71A/FCC,

packaging diagram.



11. Checking

o. Check the contents of the carton against

the master packing slip.

b. Inspect the equipment for possible damage

incurred during shipment.

Note. If the equipment is used or recondi

tioned, check the equipment for tags or other

indications pertaining to changes in the wiring

of the equipment. If any changes in wiring

have been made, note the change in this man

ual, preferably on the schematic diagram.

12. Installation of Equipment

The test set is usually shipped with the crys

tal and tubes installed. If it is necessary to

install the tubes and crystal, follow the instruc

tions given in a below. Connect the equipment

as explained in b below.

a. Tubes and Cryztal.

(1) Remove the three screws along the

top edge and the screw on each side

of the front panel, and slide the chas

sis and panel assembly out of the case.

(3)

(4)

(5)

REGULATOR

REFERENCE RECTIFIER

CALIBRATION

OSCILLATOR

SERIES

REGULATOR

VIO

•re

REGULATOR

AMPLIFIER

VII

• SJ7

(2) Install the tubes and the crystal in the

positions shown in figure 8.

Place the shield on tuning oscillator

6SN7-GT and secure the shield clamp.

Install the crystal retaining bracket

as shown in figure 3.

Replace the chassis and panel as

sembly in the case and insert and

tighten the five attaching screws.

Connections.

(1) Connect the power cable to a 105- to

125-volt, 60- to 60-cps (cycles per

second) source.

(2) If tests are to be made of individual

135-ohm balanced lines or 600-ohm

unbalanced lines, connect the lines to

the INPUT binding posts. For 600-

ohm unbalanced lines, connect the

grounded line to binding poet G (one

of INPUT binding posts).

(3) When making measurements on N-

type carrier systems, a test cable may

be connected to the INPUT connector

(par. 16c).

CRYSTAL

OSCILLATOR

HIGH FREQUENCY AND

IF AMPL eO MIXER

V2 V3

•SK7 «SJ7Y

i — L.. T 7~ CRYSTAL

RETAINING

•RACKET

•HIELO

CLAMP

CATHODE

FOLLOWER AND!

TUNING

OSCILLATOR

vs

•SN7-«T-

(INSIOE TUM

SHIEL0)

 

nag;

b

CATHOOE

FOLLOWER

VS

•JS

 

TOT

1
TMtI«I-t*

Figure 3. Audio Level Meter ME-71A/FCC, tube location diagram.



13. Controls and Instruments

(fig. 4)

Section II. OPERATION

ControIs and Instruments

AUD. GAIN control

SELECTOR switch

CAL. 2 (I.F. GAIN)

control

ATTENUATOR DB

switch

Function

A dual purpose potentio

meter, mechanically link

ed to the power on-off

switch. Controls the gain

of the audio amplifier.

When turned from the

OFF position, the exter

nal line voltage is ap

plied to the test set.

When operated to the

OFF position, power is

disconnected from the

test set.

Eight-position switch used

to select the input to be

applied to the test set

when in the following

positions :

VM-UNBAL 60012BRG :

Provides for 600-ohm

unbalanced line input

applied to the INPUT

binding posts.

VM-BAL 135fiBRG:

Provides for 135-ohm

balanced line input

applied to the INPUT

binding posts.

E-W OUT, W-E OUT,

E-W IN, GR OUT,

and GR IN: Provide

for 135-ohm balanced

line inputs applied to

pairs of the INPUT

connector.

A potentiometer to con

trol the gain of the high

intermediate frequency

amplifier stage.

Eleven-position switch

used to attenuate the in

put signal in 10 db steps.

Switch knob dial cali

brated to indicate level

of attenuation. Calibra

tions range from —60

db through +40 db.

14. Starting Procedure

To insure stability of operation, allow the

test set to warm-up before calibration or before

making any measurements. Turn the AUD.

GAIN control clockwise away from the OFF

Position (the front panel pilot lamp will light).

ControIs and Instruments

METER switch

Tuning dial:

Coarse tuning control

Fine tuning control

Pilot lamp

PHONES jacks

INPUT binding posts

INPUT connector

Function

Three-position switch

causing panel meter to

provide indications of

level of input signal and

of the calibration of the

test set.

MEAS. position: provides

indication of level of in

put signal.

CAL. 1 position: provides

indication of output level

of calibration oscillator.

CAL. 2 (100KC) position:

provides indication of

output level of the test

set with input from cali

bration oscillator applied.

Provides for frequency

adjustment of the tuning

oscillator. Tuning dial is

calibrated from 20 to

500 kc.

Provides a fine frequency

adjustment of the tuning

oscillator.

Lights when the AUD.

GAIN control ia operated

from the OFF position,

indicates that ac power

is applied to the test set.

Provided for use with a

headset to permit moni

toring of audio compo

nent of the signal being

tested. Single or dual-

type plug connectors may

be used.

Provided for the connec

tion of 600-ohm unbal

anced circuits, or 135-

ohm balanced circuits to

the test set.

Provided for use with a

mating 20 pin receptacle

for the connection of

135-chm balanced circuits

to the test set.

Allow the test set to warm-up for at least 20

minutes.

Note. If, during the preoperation or calibra

tion procedures, an abnormal result is obtained,

refer to the equipment performance check list

(par. 28).



 

PILOT LAM'
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Figure A. Audio Level Meter ME-71A/FCC, controls and instruments.

15. Calibration of Audio Lever Meter

ME-71A/FCC

a. General. Prior to every series of measure

ments check the calibration of the test set.

Use either the internal calibration oscillator

(6 below) or external calibration equipment

(c below). The internal calibration oscillator is

adjusted by the manufacturer to give maximum

accuracy when calibrating the test set for use

on 135-ohm balanced line measurements. The

calibration obtained will be satisfactory, al

though slightly less accurate, for measure

ments made on 600-ohm unbalanced lines. If

greater accuracy is required for 600-ohm un

balanced line measurements, calibrate the test

set using external calibration equipment.

b. Calibration Using Internal Calibration

Oscillator.

(1) Place the METER switch in the CAL.

1 position. The panel meter should in

dicate 0 db.

(2) Place the METER switch in the CAL.

2 (100KC) position and the ATTEN

UATOR DB switch in the 0 position.

Adjust the tuning dial for maximum

meter indication at 100 kc. The meter

should indicate 0 db. If it does not

indicate 0 db, adjust CAL. 2 (I.F.

GAIN) control for a 0 db indication.

The INPUT sensitivity of the test set

is now properly adjusted.

(3) Prepare the test set to take measure

ments by placing the METER switch

in the MEAS. position.

e. Calibration Using External Calibration

Equipment.

(1) Use a signal generator that will pro

vide a 100-kc output and that has a

600-ohm unbalanced output circuit.

The external signal generator must

have an attenuator in the output cir

cuit Terminate the external signal

generator output circuit in a 600-ohm

noninductive load resistance.

(2) Adjust the external signal generator

to a frequency of 100 kc, and establish

a power of 0 dbm across the load.

0 dbm corresponds to a .775 voltage

drop across the noninductive load re

sistance.

(3) Connect Audio Level Meter ME-71A/

FCC binding posts to the 600-ohm

load.

(4) Operate the input SELECTOR switch

to the VM-UNBAL 600 o BRG posi

tion and place the METER switch in

the MEAS. position. Do not make any

adjustment of the external equipment



after making the connection to the

test set.

(5) Operate ATTENUATOR DB switch

to 0. Adjust the tuning dial of the

test set for a maximum meter indi

cation. The meter should indicate 0 db.

If it does not indicate 0 db, adjust

CAL. 2 (I.F. GAIN) control for a 0

db indication. The input sensitivity

of the test set is now properly ad

justed.

(6) Disconnect the test set from the ex

ternal calibration equipment.

d. Calibration for Use on Specific Frequen

cies. Sensitivity adjustments are normally made

at a frequency of 100 kc. For maximum ac

curacy, calibrate the test set using frequencies

in the region of those upon which measure

ments are to be made. To calibrate for 600-ohm

unbalanced inputs at frequencies other than

100 kc, set the external calibration equipment

to the desired frequency and follow the pro

cedure described in c above. To calibrate the

test for 135-ohm balanced circuits at frequen

cies other than 100 kc, follow the procedures in

c above. The external calibration equipment

must include a 135-ohm balanced output circuit

and the terminating noninductive load resis

tance must be 135 ohms. A power of 0 dbm

across the terminating load resistance will now

correspond to a .368 voltage drop. Operate the

test set SELECTOR switch to the VM-BAL 135

\1 BRG position. Typical selectivity :.ud fre

quency response curves for the test set are

shown in figures 5 and 6.

16. Operating Procedures

Note. Before performing any procedures de

scribed in a through d below, calibrate the test

set •" accordance with the instructions con

tained in paragraph 15.

a. Performing Measurements on 600-ohm

Unbalanced Circuits.

(1) Place the SELECTOR switch in the

VM-UNBAL 600n BRG position.

(2) Place the METER switch in the

MEAS. position.

(3) Connect the circuit to be tested to

the INPUT binding posts with the

grounded side connected to the bind

ing post marked G.

(4) Adjust the tuning dial for a maximum

meter indication at the frequency of

the signal being measured.

(5) Operate the ATTENUATOR DB

switch as necessary to provide an ap

proximate midscale indication.

(6) To obtain the actual signal level in

dbm, add the value of the ATTENU

ATOR DB dial setting algebraically to

the meter indication.

6. Performing Measurements on 135-ohm

Balanced Circuits.

(1) Operate the SELECTOR switch to the

VM-BAL 1350 BRG position.

(2) Operate the METER switch to the

MEAS. position.

(3) Connect the circuit to be tested to the

INPUT binding posts.

1 DB J
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Figure. 5. Audio Level Meter ME-71A/FCC,

typical selectivity curve.
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(4) Adjust the tuning dial for a maximum

meter indication at the frequency of

the signal being measured. Operate

the ATTENUATOR DB switch to

provide an approximate midscale in

dication.

(5) To obtain the signal level in dbm, add

the value of the ATTENUATOR DB

dial setting algebraically to the meter

indication.

c. Performing Measurements on N Carrier

System Circuits.

( 1 ) Connect the N carrier system lines to

the appropriate terminals of the IN

PUT connector.

(2) Operate the METER switch to the

MEAS. position.

(3) Operate the SELECTOR switch to the

position (E-W OUT, W-E OUT, E-W

IN, W-E IN, GR OUT, or GR IN)

corresponding to the lines upon which

the measurement is to be made.

(4) Adjust the tuning dial for a maximum

meter indication at the frequency of

the signal being measured.

(5) Operate the ATTENUATOR DB

switch to provide an approximate mid-

scale meter indication.

(6) To obtain the signal level in dbm, add

the value of the ATTENUATOR DB

dial setting algebraically to the meter

indication.

d. Audio Monitoring. A provision is included

for monitoring the audio content of amplitude

modulated input signals. A high impedance

headset with either single-plug or dual-plug

connectors may be used for this purpose. Insert

the p'ug connectors into the PHONES jacks

on th front panel of the test set. Single-plug

ype onnectors should be inserted into the

«rht- and PHONES jack. Adjust the audio

le el 1 using the AUD. GAIN control.



17. Stopping Procedure

a. Rotate the AUD. GAIN control fully coun

terclockwise to the OFF position.

6. Disconnect the line cord from the power

outlet.

18. Operation Under Unusual Conditions

Operation of Audio Level Meter ME-71A/

FCC may be difficult in regions where extreme

cold, heat, moisture, and adverse weather con

ditions prevail. Procedures for lessening these

effects are given below.

a. Operation in Extremely Cold Climates.

Keep the equipment warm and dry. If possible,

keep the tube filaments lighted constantly by

keeping the test set connected to a power source

and the AUD. GAIN control operated from the

OFF position.

b. Operation in Warm, Damp Climates. Keep

the equipment dry. Keep the equipment turned

on as much as possible to prevent condensation

of moisture. Wipe the exterior of the equip

ment frequently with a clean, dry, lint-free

cloth.

e. Operation in Hot, Dry Climates. Protect

the test set from sand and dust. Make frequent

preventive maintenance checks. Clean the

equipment when necessary.
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CHAPTER 3

ORGANIZATIONAL MAINTENANCE

Note. Organizational maintenance is maintenance performed at first and second echelon.

First echelon maintenance is operator's maintenance; second echelon is repairman's maintenance.

Section I. OPERATOR'S MAINTENANCE

19. Scope of Operator's Maintenance

Operator's maintenance for Audio Level

Meter ME-71A/FCC consists only of perform

ing the preventive maintenance procedures

given in paragraph 20. The operator will not

remove any parts or make any repairs of the

test set. No tools or test equipment are required

for operator's maintenance. However, a clean

lint-free cloth is required for cleaning the test

set.

20. Operator's Preventive Maintenance

a. Use of DA Form 11-238. DA Form 11-238

is a preventive maintenance check list to be

used by the operator as directed by his com

mander. Items not applicable to Audio Level

Meter ME-71A/FCC are lined out on figure 7.

References in the ITEM block are to para

graphs in this manual containing additional in

formation pertinent to the particular item.

b. Daily Checks.

(1) Remove dirt and moisture from the

external surfaces of the test set, such

as the case, and the front panel. On

the front panel, clean the decibel

meter glass, tuning dial glass,

pilot lamp assembly, control knobs,

switches, dials, jacks, connector, and

binding posts. Use a clean, dry, lint-

free cloth for dusting and removing

moisture. When dirt cannot be easily

removed by dusting, moisten the cloth,

clean, and then wipe dry with a dry

cloth.

(2) Carefully inspect controls, dials, and

switches for binding, scraping, exces

sive looseness, and for positive action.

(3) Remove the chassis and panel assem

bly from the case by loosening the

five screws. Grasp the two carrying

handles located on the front panel,

and pull the chassis and panel as

sembly out of the case.

(4) Inspect seating of tubes, pilot lamp,

crystal, fuse and connector.

(5) Check the test set for normal opera

tion (par. 14 through 17).

(6) Replace the chassis and panel assem

bly in the case and tighten the five

screws.

(7) Report any troubles to a higher re

pair echelon.

c. Weekly Checks. Perform the daily checks

(6 above) and the following:

(1) Inspect exposed metal surfaces of the

case for. moisture, rust, and corrosion.

(2) Inspect the line cord for breaks, de

terioration, and loose connections.

(3) Inspect the decibel meter and tuning

dial for damaged case and broken

glass.

(4) Inspect seating of tubes, crystal, and

fuse.

11



Section II. REPAIRMAN'S MAINTENANCE

21. Scope of Repairman's Maintenance

The scope of repairman's maintenance is de

termined by the normally available tools, test

equipment, materials, and spare parts, and by

the Military Occupational Specialty of the re

pairman (Carrier Equipment Repairman).

Maintenance procedures for repairmen are

given in paragraphs 23 through 28.

Note. The test set requires no lubrication.

22. Tools, Test Equipment, and Materials-

Required

The following tools, test equipment, and ma

terials are not supplied as part of the test set,

but are required for organizational repairman's

maintenance.

a. Tools.

Tool Equipment TE-123.

b. Test Equipment.

Multimeter TS-297/U or TS-352/U.

Electron Tube Test Set TV-7/U.

c. Materials.

Lint-free cloth.

Cleaning Compound (Federal stock No.

7930-395-9542).

23. Repairman's Preventive Maintenance

a. Use of DA Form 11-239 (fig. 8). DA

Form 11-239 is a preventive maintenance check

list to be used by the repairman. Items not ap

plicable to the test set are lined out. Refer

ences in the ITEM block are to paragraphs in

this manual that contain additional mainte

nance information pertinent to the particular

item.

b. Monthly Checks.

(1) Perform the checks listed in para

graph 20c.

(2) Remove the chassis and panel assem

bly from the case by loosening the

five screws. Grasp the two carrying

handles located on the front panel, and

pull the chassis and panel assembly

out of the case.

(3) Clean switches, terminal boards, and

interior of the chassis. 'Use a clean,

dry, lint-free cloth. Use Cleaning

Compound to clean contacts or dirt.

Warning: Prolonged breathing of

Cleaning Compound fumes is danger-

out. Make sure adequate ventilation is

provided. Cleaning Compound is flam

mable ; do not use near a flame.

(4) Inspect internal electrical components

for cracks, chipping, blistering, dis

coloration, and moisture.

(5) Inspect the fixed capacitors for leaks,

bulges, and discoloration.

(6) Inspect the variable tuning capacitor

for dirt and loose mounting lugs.

Caution: Do not touch or bend the

plates of the variable tuning capaci

tor. To do so will cause loss of accu

rate frequency calibration of the test

set.

(7) Inspect the connections to transform

ers, switches, and controls for loose

connections.

(8) Inspect the seating, mounting, and

screws of all components for loose

ness. Tighten any loose screws ; reseat

loose tubes or fuse.

(9) Check all connections for moisture-

fungiproofing.

(10) Check the wipers of all switches and

controls for good contact. Do not at

tempt repairs. If necessary turn in

the equipment to a higher repair

echelon.

(11) Replace the chassis and panel assem

bly in the case and tighten the five

screws.

(12) Perform an operational check (par.

28). Note any abnormal indications

and apply the recommended correc

tive measures to restore normal oper

ation.

24. Repairman's Trouble-shooting Technique

Trouble shooting by the unit repairman is

based on operational checks and the use of the

senses in determining such troubles as burned-

out fuses, broken cords, defective tubes, cracked

insulators, internal grounding, and short cir

cuits. Multimeter TS-297/U or TS-352/U is

used to check the continuity of conductors sus

pected of being broken and to measure voltages

that are more or less than the prescribed input

value of approximately 118 volts ac. Electron

Tube Test Set TV-7/U is used by the repair- t

man to test tubes suspected of being faulty. The 1
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procedures outlined assist the repairman in

locating the fault and determining whether re

pair at organizational level is possible or repair

at field maintenance level is indicated. If the

fault cannot be determined through the proce

dures outlined in paragraphs 25 through 28,

trouble shooting at field maintenance level is

required.

25. Visual Inspection

a. When the equipment fails and the cause

is not apparent, check the items listed in b

below before starting a systematic operational

check of the equipment. Do not remove the

chassis and panel assembly from the case and

begin this check without some knowledge of

the operational symptoms. If posible, obtain

information from the operator about equip

ment performance when the trouble occurred.

b. Complete or partial failure of the test set

may be caused by one or more of the follow

ing faults, which can be checked by visual in

spection :

(1) Check for a worn, broken, or discon

nected cord or plug. If a fault is sus

pected, check for continuity with the

TS-297/U or TS-352/U.

(2) Check the fuse for continuity with

the TS-297/U or TS-352/U.

(8) Look for broken or loose wires in the

bridge chassis.

(4) All tubes should be lighted when the

AUD. GAIN control is operated from

the OFF position. Test any suspected

faulty tubes (par. 26).

(5) Overheated capacitors can be detected

by sight and smell.

(6) Burned resistors and insulation are

discolored and may indicate a pos

sible short or ground.

(7) Improper positioning of controls

causes erratic operation of the test set.

26. Trouble Shooting and Replacing

Faulty Tubes

Note. The following instructions regarding

replacement of faulty tubes applies to all tubes

except calibration oscillator V7, tuning oscilla

tor V8, first mixer V1, and second mixer V2.

The only check to be made of these tubes is to

see that they are properly seated.

a. Many tubes are discarded before their ef

fective life expires. The effective life of tubes

can be prolonged by —

(1) Inspecting all wiring and the general

condition of the test set before remov

ing tubes.

(2) If possible, isolating the trouble to a

particular section of the test set.

(3) Removing and testing one tube at a

time if Electron Tube Test Set TV-

7/U is available. Substitute new tubes

only for those that are defective.

(4) If a tube tester is not available,

trouble shoot by the following tube

substitution method :

(a) Replace the suspected tubes (fig.

3) , one at a time, with new tubes.

If the test set becomes operative,

discard the last tube removed.

(6) Reinsert the remaining original

tubes, one at a time, in the origi

nal sockets. If equipment failure

occurs during this step, discard

the last original tube. Do not

leave a new tube in a socket if

the equipment operates with the

original tube.

b. If tube substitution does not correct the

trouble, reinsert the original tubes in their

original sockets and forward the equipment for

higher echelon repair.

c. Discard tubes when they are shown to be

defective by the tube tester, or when the defect

is obvious: for example, a broken envelope or

filament.

(1) Do not discard tubes merely because

they have been used for a specified

length of time. Satisfactory operation

in a circuit is the final proof of tube

quality. The tube in use may work

better than a new one.

(2) Do not discard tubes merely because

they fall on or slightly above the mini

mum acceptable value when checked

by the TV-7/U. A certain percentage

of new tubes fall near the low end of

their acceptable range of tube specifi

cation and therefore start their opera

tional life at a value close to the tube

tester retention limit. These tubes

may provide satisfactory performance

throughout a long period of opera

tional life at this near limit value.
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27. Trouble Shooting Using Equipment

Performance Check List

a. General. The equipment performance

check list (par. 28) assists the repairman in

locating trouble in the test set. The check list

shows the item to be checked, the conditions

under which the item is checked, the normal

indications and tolerances of correct operation,

and the corrective measures the operator can

take. To use this list, follow the items in nu

merical sequence.

b. Action or Condition. For some items, the

information 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 indications column.

c. Normal Indications. The normal indica

tions listed include the visible and audible

signs that the operator should note when he

checks the items. If the indications are not

normal, the operator should apply the recom

mended corrective measures.

d. Corrective Measures. This column indi

cates the action taken by the unit repairman

if the normal indication is not obtained. Second

echelon maintenance personnel are limited to

performing only the maintenance for which

they are provided tools, test equipment, and

replacement parts. References to paragraphs

in this chapter indicate repairs to be made by

the unit repairman. References to paragraphs

in chapter 5 are for use by field maintenance

personnel only.

28. Equipment Performance> Check List

Item
Item

Action or Normal Corrective

No. condition Indications measures

1 AUD. GAIN control Operate to OFF position.

p
2 Line cord Connect to 11 5-volt, 50- to

R 60-cps power source.
E

P
3 ATTENUATOR DB Turn to 0 db position.

*
■witch

A 4 METER switch Turn to CAL. 1 position.
T

5 SELECTOR switch Position not important.

8
I

6 CAL. 2 (I. F. GAIN) Do not disturb existing

control setting.

7 TUNING DIAL Turn to 100 kc.

8 AUD. GAIN control Turn clockwise. Pilot lamp lights. Check fuse < par. 256(2)).

Check line cord and

plug (par. 256(1)).

Check AUD. GAIN

S control. Check pilot

A lamp.
R

T Panel meter

indicates 0 db.

Check tubes V9 through

V12 in power supply.

Turn in equipment

for repair (par. 48

Item 3).

E
9 METER switch Turn to CAL. 2 (100 Panel meter Adjust CAL. 2 (I. F.

'J

li
KC) position. indicates 0 db. GAIN) control to pro

P vide meter indication
M

of 0 db. Check tubesE

N
V2, V4, and V5. Turn

T

P
in equipment for re

E pair (par. 48 Item 4).
R

10 Tuning control Turn to 200 kc through Panel meter indi Turn in equipment forY

0

K 500 kc in steps of 100 kc. cates up scale repair (par. 48 Item 4).

M
for each step.

A

11 ATTENUATOR DB Panel meter Turn in equipment forN Turn to —10 db position.
C

K switch indicates up scale. repair.

S

T

0

P

12 AUD. GAIN control Turn to OFF position. Pilot lamp goes out.

13
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CHAPTER 4

THEORY

29. Block Diagram Analysis

(fig. 9)

The basic circuit of Audio Level Meter ME-

71A/FCC is similar to that of a double con

version superheterodyne radio receiver. A block

diagram description of the various circuits of

the test set is given in a through / bejow.

a. Input, Attenuator, and Band-pass Filter

Circuits. The circuit under test is connected to

either the INPUT binding post BPI or INPUT

connector J3. SELECTOR switch SW5 connects

the binding posts or the connector through the

MEAS. position of METER switch SW1 to.

the attenuator at the input to the band-pass

filter. ATTENUATOR DB switch SW4 controls

attenuator pads at both the input and the out

put of the filter. The pads used in the circuit

are dependent on the setting of switch SW4 and

provide a variable gain adjustment from +40

to —60 decibels (db). The band-pass filter

passes frequencies between 15 and 50^ kc.

6. Mixer and If Amplifier Circuits. From the

output of the attenuator pads at the output of

the band-pass filter, the test signal is applied to

first mixer V1 where it is combined with the

output of tuning oscillator V8 to produce a

difference frequency of 1,110 kc. The tuning

oscillator is adjustable over a range, from 1,130

to 1,610 kc. This signal is amplified by high-

frequency, intermediate-frequency (if) ampli

fier V2 and applied to crystal oscillator and

second mixer V3. In the mixer section of V3,

the 1,110-if signal is combined with the output

of the oscillator section of V3 to produce a

second if of 82 kc. The 82-kc signal is ampli

fied by low-frequency if amplifier V4. The out

put of low-frequency if amplifier V4 is coupled

to crystal detector CR1 through cathode fol

lower V5,

c. Crystal Detector and Audio Amplifier. The

crystal detector rectifies the 82-kc signal for

measurement in meter M1 through METER

switch SW1 and detects any amplitude-modu

lated (am) component of the test signal. The

am component is applied to audio amplifier V6.

Auxiliary headphones can be connected to the

PHONES jacks at the output of the audio am

plifier to permit monitoring. The audio am

plifier amplifies the am signal to a level suitable

for monitoring.

d. Calibration Oscillator. Calibration oscil

lator V7 provides a 100-kc signal of fixed am

plitude for use as a reference signal when

calibrating the test set. The signal is used as

a standard when adjusting the gain of high-

frequency if amplifier V2.

e. Meter Circuit. The meter circuit includes

meter M1 and METER switch SWl. When the

switch is operated to the MEAS. position, the

rectified output of crystal detector CR1 is ap

plied to the meter. When the switch is in the

CAL. 2 (100KC) position, the output of cali

bration oscillator V7 is connected through the

attenuators and band-pass filter and the normal

path of a test signal from the attenuators

through crystal detector CR1 to the meter.

When the switch is operated to the CAL. 1

position, the output of the calibration oscilla

tor is connected directly to the meter.

/. Regulated Power Supply. The power sup

ply provides +225 volts dc to the plate and

screen grid of each tube circuit in the test set.

In addition, the power supply provides a 6.8-

volt as supply for the tube filaments and pilot

lamp's. The power supply includes full-wave

rectifier V9, series regulator V10, regulator

amplifier V1 1, and regulator reference V12.

The regulated power supply provides a nearly
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SWITCH. TMSIBI-It

Figure 10. Input circuit, simplified schematic diagram.

constant output over an input of 105 to 125

volts ac.

30. Input Selector

(fig. 10)

Signals from either a 600-ohm unbalanced

line or a 135-ohm balanced line may be applied

to INPUT binding posts BP1. INPUT connec

tor J3 provides for the application of input

signals from any of the six pairs of 135-ohm

balanced lines. INPUT binding posts BP1 or

the particular pair of INPUT connector J3

connected for testing is selected by the opera

tion of SELECTOR switch SW5. Switch SW5

is connected to the other circuits of the test

set through the MEAS. position of METER

switch SW1.

a. SELECTOR Switch SW5.

(1) VM-UNBAL 600Q BRG position.

Terminal G of INPUT binding posts

BP1 is connected to ground through

the contacts of section 3 of the switch.

The unlabeled terminal of the INPUT

binding posts is applied to the input

attenuator circuit through direct cur

rent (dc) blocking capacitor C43 and

the contacts of section 4 of the switch.

(2) VM-BAL 185(1 BRG position. Termi

nal G of INPUT binding posts BP1

is connected to terminal 4 of trans

former T7 through the contacts of

section 1 of the switch. The unlabeled

terminal of INPUT binding posts

BP1 is connected to terminal 1 of the

transformer through the contacts of

section 2 of the switch. Terminal 5

of the transformer is connected to

ground through the contacts of sec

tion 3 of the switch, and terminal 7

of the transformer is connected to the

input attenuator circuit through the

contacts of section 4 of the switch.

(3) GR OUT, GR IN, E-W OUT, W-E

OUT, E-W IN, and W-E IN positions.

When SELECTOR switch SW5 is

II



operated to any of these positions, the

signal from the corresponding pair of

terminals of INPUT connector J3 is

connected to terminals 1 and 4 of

transformer T7 through the contacts

of sections 1 and 2 respectively of

SELECTOR switch SW5. Terminal 5

of the transformer always connects

to ground through corresponding con

tacts of section 3 of the switch, and

terminal 7 always connects through

the corresponding pair of contacts of

section 4 of the switch.

6. 135-ohm Balanced Line Impedance Match

ing. When switch SW5 is operated to any posi

tion other than VM-UNBAL 600n BRG, trans

former T7, in conjunction with capacitor C44

and resistor R31, provides a means of coupling

135-ohm balanced line INPUT signals into the

600n unbalanced circuit presented by the input

to ATTENUATOR DB switch SW4. Capacitor

C44 and resistor R31 are placed in series be

tween terminals 2 and 3 of the two primaries

of transformer T7. The value of these two

components is chosen to provide transformer

T7 with a 135-ohm input impedance.

31 . Attenuator and Band-pats Filter

(fig. 11)

The signal selected in the input selector cir

cuit is applied through the attenuator and band

pass filter to the grid of first mixer Vl. The

attenuator and band-pass filter circuit reduces

the input signal by known amounts and attenu

ates signals of frequencies lying outside the

15-kc to 500-kc pass band of the band-pass

filter. ATTENUATOR DB switch SW4 select

the necessary combination of resistors to pro

vide the desired amount of attenuation. Switch

SW4 is calibrated in 10-db steps over the range

of +40 to —60 db. The circuit is so arranged

that the +40-, +30-, and +20-db attenuator

resistor combinations are connected in the in

put portion of the band-pass filter, and the re

maining resistances are connected in the output

portion of the filter.

a. Attenuator. The attenuator circuit con

sists of ATTENUATOR DB selector switch

SW4, attenuator input current limiting resis

tor R1, and the various combinations of attenu

ating resistors. Resistors for the +40, +30,

BAND-PASS FILTER

FROM I METER

SWITCH SWI

 

SECTION I

RS5

9625

SECTION 2

 

SECTION 3

+ 20

+ 30

+40

R62 RS3A

5325 3. I62

lATTENUATOR DB| SWITCH SW4

IS A 3-SECTION ROTARY SWITCH.

 

TM2I5I-II

Figure 11. Attenuator and band-pass filter circuits,

simplified schematic diagram.
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and +20 levels of attenuation are arranged in

the form of unbalanced pi-type pads between

contacts of sections 1 and 2 of switch SW4.

Resistors for attenuation levels from —60 db

through +10 db are arranged in a series step

attenuator circuit between contacts of section

3 of switch SW4. A connection is made to

switch SW4 from the junction of each two

resistors and from the resistor at the input end

of the series. Step attenuator resistors R46

through R52 are arranged in numerical order

for attenuations levels of —60 db through 0 db

respectively. Parallel resistors R53A and R53B

form the resistances for the +10-db level and

are connected between R52 and ground on sec

tion 3 of switch SW4. Attenuator pads for the

+40-, +30-, and +20-db levels are individu

ally shunted across the input to the band-pass

filter, when switch SW4 is placed in the corre

sponding position. The series step attenuator

resistance is permanently shunted between the

band-pass filter output and ground. The step

attenuator forms a voltage divider that distri

butes the output voltage of the band-pass filter

along its length. Each step provides a fixed

proportion of the total signal voltage, which is

selected by positioning ATTENUATOR DB

switch SW4 to the desired attenuation' level in

the range from —60 to +40 db. The step atten

uator output is directly connected to the signal

grid of first mixer V1.

6. Band-pass Filter. The band-pass filter

consists of inductances L6, L7, and L8 and

capacitors C38, C39, and C40. Capacitor C38

and coil L6, and capacitor C39 and coil L7 are

connected to form two series resonant LC cir

cuits. Capacitor C40 and coil L8 are connected

to form a parallel resonant circuit that is

shunted between ground and the junction of

capacitors C38 and C39. Circuit component

values are such that all three circuits are reso

nant in the frequency range of 15 kc to 500 kc.

32. First Mixer

(fig. 12)

a. Detailed Circuit Operation. The input sig

nal (20 to 500 kc) is directly connected from

the attenuator and band-pass filter circuit to

the signal grid of first mixer V1. The output

of tuning oscillator V8A and cathode follower

V8B, at a frequency 1,110 kc higher than that

of the input signal, is applied to the oscillator

ZO-KC TO 500-KC

INPUT FROM

ATTENUATOR

 

IHO-KC OUTPUT

TO HIGH

FREQUENCY

IF AMPLIFIER

VI

CZ8

OIUF

II30-KC TO I6IO-KC

INPUT FROM

CATHODE FOLLOWER

V8B

TM2I5I-7

Figure It. First mixer, simplified schematic diagram.

grid of first mixer V1. The two signal inputs

combine to produce an output signal containing

both of the original frequencies, plus the sum

and difference of the two original frequencies.

The plate circuit includes T1, a parallel reso

nant circuit, that is slug tuned to the difference

frequency of 1,110 kc. B+ voltage is applied

to the plate circuit through resistor R6. Resis

tor R6 forms part of the decoupling network

that includes capacitor C4. The decoupling net

work serves to minimize the coupling of the

plate circuit rf signals into the B+ supply line.

Resistor R5 serves to reduce the B+ potential

applied to the screen grid (pin 4). Capacitor

C3 is the bypass capacitor for resistor R5. Re

sistor R7 and capacitor C28, connected between

the cathode and ground, establish the cathode

bias voltage. The suppressor grid is connected

directly to ground. The output is capacitively

coupled to high-frequency if amplifier V2

through capacitor C45.
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Figure 13. Tuning oscillator and cathode follower, simplified schematic diagram.

b. Neutralization. Pentagrid-converter type

tubes are characterized by a type of interaction

arising from the coupling between the signal

grid and a space charge in the vicinity of the

signal grid. This coupling increase the impe

dance of the signal input circuit in proportion

to the input frequency and, as a result, the

converter output level becomes dependent on

the frequency of the input signal. This inter

action may be reduced by connecting a small

value of capacitance between the signal and

oscillator grids. In first mixer V1, this capaci

tance is represented by variable capacitor C1.

Capacitor C1 is adjusted during alignment of

the test set so that no potential exists in the

signal grid circuit under conditions of no signal

input.

33. Tuning Oscillator and Cathode Follower

(fig. 13)

Tuning oscillator V8A uses a type 6SN7-GT

dual-triode in a circuit having the functions of

a variable frequency heterodyne oscillator and

cathode follower output stage. The oscillator

frequency is variable over the range of 1,130

kc to 1,610 kc. The output of tuning oscillator

V8A is coupled through cathode follower V8B

to the oscillator grid of first mixer V1. With an

if of 1,110 kc, adjustment of tuning oscillator

V8A through a frequency range of 1,130 kc

to 1,610 kc provides the test set with an input

signal frequency range of 20 kc to 500 kc.

Cathode follower V8B is used to couple the

output of tuning oscillator V8A to the first

mixer stage to minimize loading of the tuning

oscillator, thus providing a more stable output

of tuning oscillator V8A.

a. Tuning Oscillator. Tube V8A is used in

a conventional Hartley-type oscillator circuit.

The parallel resonant oscillator tank circuit

consists of slug-tuned coil L4 and main tuning

capacitor C35. Two trimmer capacitors C34,

and C33 are provided for adjustment during

alignment. The oscillator tank circuit is

grounded at one end and the other end is

coupled to the oscillator grid through capaci

tor C42. Resistor R44 provides self-bias for

the oscillator grid. Feedback necessary to

maintain oscillation is provided by connecting

the cathode to ground through a tap on L4.

B+ voltage is applied to the plate through load

resistor R32. Bypass capacitor C31B passes

plate circuit rf voltages to ground to prevent

their coupling into the B-f supply. The output

is coupled from the cathode to the cathode fol

lower V8B grid through coupling capacitor C30.
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Figure 14. High-frequency if amplifier, simplified schematic diagram.

b. Cathode Follower. Tube V8B is used in a

conventional cathode follower output circuit.

The signal from tuning oscillator V8A is ap

plied to the grid of cathode follower V8B. The

output from the cathode is applied, through

coupling capacitor C41, to the oscillator grid of

first mixer V1. The output load for cathode

follower V8B is provided by resistors R34 and

R35, which are connected in series between the

cathode and ground. Bias is established by

connecting grid return resistor R43 to the

junction of cathode load resistors R34 and R35.

The plate is connected to the B-f supply line

through decoupling resistor R33. Capacitor

C31A serves as the rf bypass capacitor for the

plate circuit.

34. High-frequency If Amplifier

(fig. 14)

High-frequency if amplifier V2 uses a type

6SK7 pentode in a conventional if amplifier

-circuit having tuned input ana output circuits.

The 1,110-kc output of first mixer VI is applied

to T2, and the amplified output from tuned

plate circuit T3 is capacitively coupled to the

signal grid of second mixer V3. The gain of

high-frequency if amplifier V2 is adjusted by

CAL. 2 (I.F. GAIN) control R11 in the cathode

circuit. Amplitude of the 1,110-kc input signal

is controlled by adjusting capacitor C5.

a. Input and Output Circuits. The input sig

nal is applied to the control grid from input

tuning circuit T2. The amplified output at the

plate is connected to parallel resonant tuning

circuit T3. Tank circuits T2 and T3 are slug

tuned to the 1,110-kc intermediate frequency.

B-f- voltage is applied to the plate circuit

through rf decoupling resistor R14. Capacitor

C8 is the bypass of capacitor for resistor R14.

The output is coupled from the plate to the

signal grid of second mixer V3.

b. Gain Control and Biasing Circuit. The

gain control and biasing circuit includes CAL.

2 (I.F. GAIN) control R11 and resistors R1O,

R12, and R13. These resistors are connected in

series between ground :and the B-(- supply line

to form a voltage divider network. Screen grid

potential is taken from the junction of resistors

R12 and R13 and is applied to the screen grid-

Screen grid bypass capacitor C7 is also con-

22



SECOND MIXER

AND

9RYSTAL OS9ILLATOR

vs

68B7Y

• +

III0 KC FROM

OUTPUT OF

HIGH FREQUENCY

IF AMPLIFIER

Vt

est
.OIUF

 

T4

RIT

IOK

W-4-A/W

'p.ou

Bffi

•t KC

TO LOW

-♦ FRtOUCMCY

IF AMPLIFIER

V4

1.

TMtI 5I-IO

Figure 15. Second mixer and crystal oscillator circuits, simplified schematic diagram.

nected from ground to the voltage divider net

work at this point. Cathode bias voltage is ob

tained from the junction of resistors R1O and

R12 and is applied to the cathode and the sup

pressor grid. Cathode bypass capacitor C6 is

also connected from ground to the voltage

divider network at this point. With this type

of biasing circuit, a much higher cathode bias

voltage can be obtained than with a conven

tional cathode bias circuit, and the screen grid

potential tends to remain stable in spite of

large variations in the amplitv^" frequency of

the input signal. Adjustment of CAL. 2 (I.F.

GAIN) control R11 regulates the amplitude of

the signal which is eventually applied to meter

M1.

35. Second Mixer and Crystal Oscillator

(fig. 15)

Second mixer and crystal oscillator V3 is a

type 6SB7Y pentagrid converter in a circuit

combining the functions of mixer action and

generation of a heterodyne mixing signal. The

1,110-kc output of high-frequency if amplifier

V2 is combined with the 1,028-kc output of the

crystal oscillator section of V3 to provide a

second if of 82 kc. This signal is inductively

coupled through transformer T4 to the input

of low-frequency if amplifier V4.

o. Second Mixer. The operation of the mixer

section of V3 is similar to the operation of first

mixer Vl. The 1,110-kc output of high-fre

quency if amplifier V2 is coupled through ca

pacitor C32 to the signal grid of V3. The 1,028-

kc signal developed by the oscillator section of

V3 appears on the oscillator grid. The primary

and the secondary of transformer T4 are slug

tuned to the 82-kc difference frequency com

ponent to provide an 82-kc input to low-fre

quency if amplifier V4. The primary of trans

former T4 is connected to the B-f supply line

through the rf decoupling network composed

of resistor R17 and capacitor C12. B+ voltage

is applied to the screen grid through dropping

resistor R16. Capacitor C11 is the screen grid

bypass and resistor R63 provides a grid return

path between the signal grid and ground. The

suppressor grid is connected directly to ground.

Neutralization of the interaction between the

oscillator grid and signal grid is provided by

variable capacitor C2.

6. Crystal Oscillator. The oscillator section is

connected as a tuned grid triode oscillator, with

crystal Y1 forming the frequency controlling

element. Pin 5 performs the combined functions

of oscillator control grid and mixer oscillator

injection grid. The screen grid functions as

the oscillator plate, and the cathode serves

both the mixer and oscillator portions of V3.

Crystal Y1 and grid biasing resistor R15 are

connected in parallel between the oscillator grid

and ground. The cathode is returned to ground
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through an rf decoupling network composed of

resistor R3, rf choke L1, and bypass capacitor

ClO. This network maintains an rf voltage

upon the cathode. Feedback necessary to sus

tain oscillation is provided by coupling a por

tion of the rf voltage present upon the cathode

through capacitor C9 to the oscillator grid.

The 1,028-kc oscillator signal existing on the

oscillator grid is simultaneously utilized in the

mixing function of V3.

36. Low-frequency If Amplifier

(fig. 16)

Low frequency if amplifier V4 uses a type

6SJ7 pentode in a conventional if amplifier

circuit having a tuned input and output circuit.

This stage increases the amplitude of the 82-kc

output signal of second mixer V3 to a level

suitable for application to cathode follower V5.

The secondary of coupling transformer T4 is

applied directly between the control grid of

low-frequency if amplifier V4 and ground. The

primary of coupling transformer T5 forms a

portion of the plate load and the secondary

forms the input circuit of cathode follower V5.

Both the primary and the secondary of trans

former T5 are slug tuned to 82 kc. The primary

of transformer T5 is connected to the B+ sup

ply through the rf decoupling network com

posed of resistor R21 and capacitor C15. B+

voltage is applied to the screen grid through

dropping resistor R20. Capacitor C14 serves as

the screen grid bypass capacitor. Cathode bias

is provided by resistor R19, which is connected

in parallel with cathode bypass capacitor C13

between ground and the cathode. The suppres

sor grid is directly connected to the cathode.

37. Cathode Follower

(fig. 17)

Cathode follower V5 uses a type 6J5 triode

in a conventional cathode follower circuit, and

provides a means of coupling the 82-kc if sig

nal to crystal detector CR1. A cathode follower

used at this point provides the advantages of

amplification of power, good frequency re

sponse, high input impedance, and low distor

tion. The output of transformer T5 is applied

between the grid and grid return resistor R8.

The load for this circuit is provided by resistors

R9 and R22, which are connected in series

between the cathode and ground. Grid bias is

established by connecting grid return resistor

R8 to the junction of cathode load resistors R9

and R22. Capacitor C16, which is connected be

tween ground and the junction of the sec

ondary of transformer T5 and resistor R8, re

duces the possibility of interaction between

the signal appearing in the grid return circuit

and the signal on the cathode by bypassing the

grid return circuit to ground. The plate is con

nected to the B+ supply through dropping re

sistor R18. Capacitor C50 bypasses rf poten

tials to ground. The output of the stage is taken

from the cathode and coupled to crystal detec

tor CR1.

LOW FREQUENCY

IF AMPLIFIER

V4
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•2 KC OUTPUT
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IOK
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©uu
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FOLLOWER
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' .OIUF
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Figure 16. Low-frequency if amplifier circuit, simplified schematic diagram.
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ing dc flows through the detector circuit. The

charging path is from ground through load

resistor R23, crystal detector CR1 to capacitor

C48. During the negative half cycles of the

signal applied to the detector circuit, a pulsat

ing dc flows through meter M1. The discharge

path is from capacitor C48, through rf choke

L9, meter M1 to ground. Audio frequency (af)

components of the input signal applied to this

stage appear as a fluctuating dc voltage across

diode load resistor R23. Rf components of the

applied signal are bypassed by capacitor C17.

The af signal is coupled to audio amplifier V6

through capacitor C18. The flow of the pulsat

ing dc through meter M1 produces an indica

tion corresponding to the average level of the

applied signal. Rf choke L9 and bypass capaci

tor C49 prevent the flow of the applied rf signal

through meter M1.

Figure 17. Cathode follower circuit, simplified

schematic diagram.

38. Crystal Detector

(fig. 18)

Crystal detector CRl rectifies the 82-kc out

put of cathode follower V5 for application to

the meter circuit, and detects any amplitude

modulation for application to audio amplifier

V6. The circuit includes crystal CR1, a type

1N34A germanium diode, dio^e load resistor

R23, bypass capacitor C17, coupling capacitor

C18, and the rf filter composed of L9 and C49.

a. Detector Circuit. The output of cathode

follower V5 is applied to the anode of crystal

detector CRl. One end of rf choke L9 is also

connected to the anode of the crystal detector.

The other end of rf choke L9 is connected to

bypass capacitor C49, and to meter M1 when

METER switch SW1 is in the MEAS. or CAL.

2 (100KC) position. Resistor R23 and bypass

capacitor C17 are connected between the cath

ode of crystal detector CRl and ground. The

voltage appearing across resistor R23 is

coupled to audio amplifier V6 through capacitor

C18.

6. Detector Operation. The input signal is

applied to the detector circuit through capaci

tor C48. During the positive half cycles of the

signal applied to the detector circuit, a pulsat-

048

82KC OUTPUT °,.0F

FROM CATHOOE FOLLOWER -K-jh

vs

C«8 DISCHARGE

PATH
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CM V*

.OIUF

R23

' 4TK

CIT

.OOIUF

TM4I5I-I4

Figure 18. Crystal deteciur circuit, simplified

schematic diagram.

39. Audio Amplifier

(fig. 19)

Audio amplifier V6 increases the amplitude

of the af output of crystal detector CR1 to a

level suitable for monitoring with auxiliary

headphones. This stage consists of a type 6J5

triode connected in a conventional audio ampli

fier circuit. The output of crystal detector CRl
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Figure 19. Audio amplifier circuit, simplified schematic diagram.

is applied through current limiting resistor

R24 to AUD. GAIN control R25. The sliding

arm of AUD. GAIN control R25 is connected

to the grid, the other end of control R25 is

connected to ground. Capacitor C19 is con

nected across R25 and functions as an rf by

pass. Bias for the stage is provided by resistor

R26, which is connected between the cathode

and ground. The omission of a cathode bypass

capacitor introduces degenerative feedback to

reduce frequency and phase distortion in this

stage. The plate is connected to the B-f supply

through plate load resistor R27. The output is

coupled to PHONES jack J1 through coupling

capacitor C21. Rf bypassing in the plate circuit

is provided by capacitor C20.

40. Metering Circuit

(fig. 20)

The metering circuit includes meter M1 and

METER selector switch SW1. The principal

function of the metering circuit is to provide

an indication of the signal level of the input to

the test set. The circuit also provides indica

tions that are used during calibration of the

test set.

a. CAL. 1 Position. This position provides

for the adjustment of the voltage applied to

the plate circuit of calibration oscillator V7.

A rectified sample of the output of the calibra

tion oscillator V7 is applied to meter M1. The

CAL 1 potentiometer (fig. 27) is adjusted to

provide the proper output level of calibration

oscillator V7. In the CAL. 1 position, the fol

lowing connections are made :

(1) Meter M1 is connected to a rectified

sample of the output of calibration

oscillator V7 through contacts of sec

tion 2 of METER switch SW1.

(2) The meter output of crystal detector

CR1 is grounded through section 2

of METER switch SW1.

(3) B+ voltage is connected to the plate

circuit of calibration oscillator V7

through section 1 of METER switch

SW1 and CAL 1 potentiometer R2;

thus calibration oscillator V7 is placed

in operation.

(4) The attentuator input circuit is con

nected to the center contact of poten

tiometer R42 through section 1 of

METER switch SW1 ; this provides a

connection to the calibration oscilla

tor output.

b. CAL. 2 (100KC) Position. This position

provides for the adjustment of the gain of

high-frequency if amplifier V2. This adjust

ment is made by using the CAL. 2 (I.F. GAIN)

control to produce a standard indication on

meter M1. In the CAL. 2(100KC) position, the

following connections are made:

(1) Meter M1 is connected to the meter

output of crystal detector CRI

through section 2 of METER switch

SW1.
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Figure SO. Meter and meter switching circuit,

simplified schematic diagram.

(2) The rectified output of calibration os

cillator V7 is grounded through sec

tion 2 of METER switch SW1.

(3) B-f- voltage is applied to the plate

circuit of calibration oscillator V7

through section 1 of METER switch

SW1 and CAL 1 potentiometer R2;

thus the oscillator is placed in opera

tion.

(4) The attenuator input circuit is con

nected to the center contact of P po

tentiometer R42 through section 1

of METER SWl ; this provides a con

nection to the 100-kc rf output of

calibration oscillator V7.

c. MEAS. Position. This position provides an

indication of the level of the signal which is

applied to the input of the test set. In the

MEAS. position, the following connections are

made:

(1) Meter M1 is connected to the meter

output of crystal detector CRl.

(2) The calibration oscillator V7 sampling

circuit is grounded.

(3) CAL 1 potentiometer R2 is grounded

removing B+ voltage from the plate

circuit of calibration oscillator V7. In

put SELECTOR switch SW5 is con

nected to the input of ATTENUATOR

DB switch SW4.

41 . Calibration Oscillator

(fig. 21)

Calibration oscillator V7 provides a 100-kc

signal of fixed amplitude to be used as a ref

erence signal in the internal calibration of the

test set.

a. Circuit Operation. The parallel resonant

tank circuit consists of slug-tuned coil L3 and

capacitor C24. One end of the tank circuit is

connected to ground through the resistance

TO B+ SUPPLY LINE

THROUGH IMETERISWITCH

SWI POSITIONSICAL.iI

OrTcaT" 2 (IQOKCH

CALIBRATION

OSCILLATOR

V7

6S07

IOOKC RF OUTPUT TO

IATTENUATOR OBI SWITCH

SW4 THROUGH BaI n OR

I CAL. 2 (ibOKCTl OF Imeter]

SWITCH SWI

 

DC SAMPLE OF OUTPUT

^ APPLIED TO METER MI

THROUGH |CAL. H OF

'METERI SWITCH SWI

TM2I5I-IS

Figure S1. Calibration oscillator circuit, simplified schematic diagram.
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element of P potentiometer R42. The other end

is connected to the grid of calibration oscilla

tor V7. Negative feedback necessary to sustain

oscillation is provided by connecting the cath

ode to a tap on coil L3. The cathode circuit in

cludes biasing resistor R30 and bypass capaci

tor C26. The plate is connected to the sliding

arm of CAL 1 potentiometer R2 through plate

load resistor R29. Capacitors C23 and C27 are

rf bypass capacitors. CAL 1 potentiometer R2

acts as a voltage divider, permitting an adjust

ment of the plate voltage applied to calibration

oscillator V7. Since the amount of plate voltage

applied controls the amplitude of the oscilla

tions, CAL 1 potentiometer R2 may be used

to adjust the output level of calibration oscilla

tor V7.

6. Calibration Oscillator Output Circuits.

Calibration oscillator V7 is provided with two

output circuits. These circuits and their appli

cation are described as follows :

(1) The first output is used in the adjust

ment of the plate voltage of calibra

tion oscillator V7 with the CAL 1

potentiometer. The output consists of

a rectified and filtered sample of the

oscillator output which is applied to

meter M1 when the METER switch is

in the CAL. 1 position. The output

circuit includes the parallel connected

diode plates, filter capacitor C29, and

current limiting resistor R28.

(2) The second output is applied to AT

TENUATOR DB switch SW4 and is

utilized when adjusting the gain of

high-frequency if amplifier V2. This

output, is taken between the sliding

arm of P potentiometer R42 and

ground. Potentiometer R42 is adjusted

during calibration of the test set to

provide an output level of calibration

oscillator V7 that corresponds to a

0-db input signal from an external

source.

42. Regulated Power Supply Section

The regulated power supply provides regu

lated B+ voltage of 225 volts dc for use in the

electron tube plate and screen grid circuits of

the test set.

a. Power Supply Input Circuit (fig. 22). A

power source of 105 to 125 volts, 50 to 60 cps,

ac is applied to power connector PL1, which is

a parallel contact polarized grounding plug. One

of the plug contacts is connected to capacitor

C47 and through switch SW3 to one primary

lead of power transformer T6. The other plug

contacts is connected to capacitor C46 and

through protective fuse F1 to the other pri

mary lead of transformer T6. The grounding

terminal of connector PL1 is connected to the

chassis ground. Capacitors C46 and C47 pro

vide filtering or suppression of any electrical

noise which may be coupled in from the power

line. Fuse F1 protects the circuit against over

loads. Switch SW3, which controls the applica

tion of power to T6, is mechanically linked to

AUD. GAIN control R25.

T6

SW3 (PART OF

|AUD GAIN| CONTROL

RZ5)

TO

IOS-I2S VOLT,

S0- SO CPS,

POWER SOURCE

 

RECTIFIER

V9

5T3-6T

 

1
TO FILAMENTS

II OF VI THROUGH

V*. AND VII

TM2I9I-IT

Figure St. Power supply rectifier and filter section, simplified schematic diagram.
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b. Full-wave Rectifier and Filter Section

(fig. 22). The full-wave rectifier includes trans

former T6 and rectifier V9, a type 5Y3-GT

dual-diode tube. Transformer T6 includes three

low voltage secondary windings and one center-

tapped high voltage winding. Heater power of

5 volts ac is connected to the heater of recti

fier V9. The ends of the high voltaga winding

are connected to the plates of rectifier V9. The

center tap of the high voltage winding is con

nected to the chassis ground. The filter circuit

consists of coil L5 and the A, B, and C sections

of capacitor C36. The filtered dc output is ap

plied to the regulator section.

FROM OUTPUT OF

POWER SUPPLY

FILTER SECTION

I

SERIES

REGULATOR

VIO

6Y6-6

 

REGULATOR

REFERENCE

VII

082
TMEI5I-I8

Figure tS. Power supply voltage regulator,

amplified schematic diagram.

c. Regulator Section (fig. 23). The voltage

regulator circuit includes series regulator V1O,

a type 6Y6-G pentode, regulator amplifier Vl 1,

a type 6SJ7 pentode, and regulator reference

V12, a type 0B2 gaseous voltage regulator. In

this circuit, series regulator V1O acts as a var

iable resistance that is placed in series with the

output of the rectifier and filter section and the

power supply load. Regulator amplifier V1 1, in

conjunction with voltage reference V12, varies

the resistance of series regulator V1O to com

pensate for changes in the power supply output

voltage. When the power supply output voltage

increases, the plate resistance of series regula

tor V1O increases and returns the power supply

output voltage to 225 volts.

d. Regulator Operation.

(1) Series regulator circuit. The output

of power supply filter section is con

nected to the plate of series regulator

V1O. The screen grid is connected to

the output of the power supply filter

section through dropping resistor R41.

The control grid is connected to plate

load resistor R38 of regulator ampli

fier Vl 1 ; the output of regulator am

plifier V11 thus is directly coupled

to the grid of series regulator V1O.

The other end of R38 is connected to

the power supply filter section output.

The regulated 225 volts dc (B-f ) out

put is taken from the cathode of series

regulator V1O. Connection is made

between the cathode and heater cir

cuits of series regulator V1O to elimi

nate cathode-heater potential differ

ence.

(2) Regulator amplifier circuit. The plate

of regulator amplifier V11 is con

nected to the grid of series regulator

V1O and through plate load resistor

R38 to the output of the power supply

filter section. Resistor R38 therefore

serves as the plate load resistor of

regulator amplifier V11 and the grid

return resistor of series regulator

V1O. A voltage divider network con

sisting of resistors R39 and R37 and

reference regulator V12 is connected

between the filter section output and

ground. The cathode and the suppres

sor grid of regulator amplifier V11

are connected to the divider network

at the junction of regulator reference

V12 and resistor R37. A fixed refer

ence voltage appears across regulator

reference V12 and maintains the cath

ode of regulator amplifier V11 at a

constant potential 'rrespective of volt

age variations in the output of the

power supply filter section. Screen
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(3)

grid voltage for regulator amplifier

V1 1 is tapped off at the junction of

voltage divider resistors R37 and R39.

A sample of the regulator output volt

age is applied to the control grid (pin

4) of regulator amplifier V1 1 from the

center arm of potentiometer R45,

which forms part of a voltage divider

network including resistors R36 and

R40. This network is connected be

tween the 225-volt dc regulator output

and ground. Capacitor C37, connected

between the regulator output and the

control grid of series regulator V1 1,

permits the application of power sup

ply ripple voltage to the regulator

amplifier circuit. Capacitor C25 is

connected across regulator reference

V1 2 to filter out noise generated by

this tube.

Regulating action. The flow of regu

lator amplifier V1 1 plate current

through plate load resistor R38 pro

duces a voltage drop that is applied as

bias to the control grid of series regu

lator V10; this establishes the series

resistance to the flow of power supply

current. Any change in the level of

regulator amplifier V1 1 plate current

flow will be reflected as a correspond

ing change in the series resistance of

series regulator V10, and consequently

in the voltage drop across the tube.

In normal operation, potentiometer

R45 is adjusted to provide a level of

conduction in regulator amplifier V11,

and subsequent voltage drop across

series regulator V10, that produces a

power supply output of +225 volts

dc. An increase in the positive voltage

applied to the grid of regulator am

plifier V11 increases the voltage drop

across plate load resistor R38, and a

greater bias is applied to the control

grid of series regulator V10. Increased

bias on series regulator V1 0 increases

the resistance of the tube; this in

creases the voltage drop across the

tube and reduces the regulator output

voltage. A decrease in output voltage

reduces the bias applied to series regu

lator V10, and thus reduces the volt

age drop across the tube and increases

the regulator output voltage. Ripple

voltage coupled to the control grid of

regulator amplifier V11 causes the

same type of action, which results in

the removal of virtually all ripple

from the output of the regulated

power supply.



CHAPTER 5

FIELD MAINTENANCE

Note. This chapter contains information for field maintenance repairmen having the mini

mum training of a carrier equipment repairman (third echelon maintenance) or an electronic

instrument repairman (fourth echelon maintenance). The amount of repair that can be per

formed 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. TROUBLE SHOOTING AT FIELD MAINTENANCE LEVEL

Warning: Certain points located throughout

the chassis of the test set operate at voltages

of 225 volts (fig. 24 and 25). Do not touch these

points while power is applied to the test set.

43. Trouble-shooting Procedures

a. General. The first step in servicing a de

fective test set is to sectionalize the fault. Sec-

tionalization means tracing the fault to the ma

jor component or circuit responsible for the

abnormal operation of the test set. The second

step is to locate the fault. Localization means

tracing the fault to the defective part respon

sible for the abnormal condition. Some faults,

such as burned-out resistors, arcing, and

shorted transformers, often can be located by

sight, smell, or hearing. The majority of faults,

however, must be localized by checking volt

ages and resistances (fig. 24 and 25) or by

signal substitution (par. 51).

b. Sectionalization and Localization. The

tests given in subparagraphs (1) through (6)

below will simplify and reduce unnecessary

work and aid in tracing a trouble to a specific

part. Follow the procedure in the sequence

given.

(1) Visual inspection (par. 25). Through

visual inspection, the repairman fre

quently may discover the trouble or

determine the circuit in which the

trouble exists. This inspection is valu

able in avoiding additional damage,

which might occur through improper

servicing methods, and in forestalling

future failures.

(2) Checking for shorts. The B+ and fila

ment supply circuits should be checked

(par. 47) for possible shorts before

the equipment is tested with the power

applied. These measurements prevent

further damage to the equipment from

possible short circuits.

(3) Opeiational test. Operational tests fre

quently indicate the general location

of trouble, and often will determine

the exact nature of the fault. All

symptoms must be interpreted in re

lation to one another. To perform an

operational test on the test set, use

the equipment performance check list

(par. 28).

(4) Trouble-shooting Chart. To aid in lo

calizing trouble to a circuit or com

ponent, refer to the trouble-shooting

chart (par. 48).

(5) Signal substitution. If the proper sig

nal generator is available, signal sub

stitution is effective in localizing

trouble on this equipment (par. 50 and

51).

(6) Intermittent troubles. In all these

tests, possibility of intermittent con
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ditions should not be overlooked. If

present, this type of trouble often may.

be made appear by tapping or jarring

the equipment. It is possible that some

external connection may cause the

trouble. Test the wiring for loose con

nections and move wires and compo

nents with an insulated tool. This may

she" ' where a faulty connection or

component is located.

(7) Tube replacement. After replacing

first mixer tube V1 or second mixer

tube V2 perform the applicable align

ment procedures given in paragraph

67. After replacing calibration oscilla

tor tube V7 perform the alignment

procedures given in paragraph 59.

After replacing tuning oscillator tube

V8 perform the alignment procedures

given in paragraph 58. The test equip

ment required is listed in paragraph

54.

44. Trouble-shooting Data

The material supplied in this manual will aid

Technical manuals associated with each item

also are listed.

in the rapid location of faults,

following trouble-shooting data:

Consult the

FIg\ or
TitIe

par. No.

Fig. 8 Audio Level Meter ME-71A/FCC,

tube location diagram.

Fig. 24 Terminal boards, voltage and resist

ance diagram.

Fig. 25 Audio Level Meter ME-71A/FCC,

voltage and resistance diagram.

Fig. 26 Audio Level Meter ME-71A/FCC,

tuning oscillator and band-pass

filter, location of parts.

Fig. 27 Audio Level Meter ME-71A/FCC,

top view, location of parts.

Fig. 28 Audio Level Meter ME-71A/FCC,

bottom view, location of parts.

Fig. 31 Audio Level Meter ME-71A/FCC,

schematic diagram.

Fig. 32 Audio Level Meter ME-71A/FCC,

wiring diagram.

Par. 49 Dc resistances of transformers and

coils.

45. Tost Equipment Required for

Trouble Shooting

The items of test equipment required for

trouble shooting the test set are listed below.

Test equipment TechnicaI manuaI

Multimeter TS-352/U

Electronic Multimeter TS-505/U

Electronic Voltmeter ME-30A/U

Electron Tube Test Set TV-7/U

Audio Oscillator TS-382A/U

Signal Generator SG-71/FCC

R.F. Signal Generator Set

TM 11-5527

TM 11-5511

AN/URM-25D

Frequency Meter FR-67/U

Frequency Meter AN/URM-79

TM 11-5083

TM 11-2684A

TM 11-5088

TM 11-5551D

TM 11-2698

TM 11-5097

46. General Precautions

Observe the following precautions very care

fully when servicing the test set:

a. Be careful when the chassis and panel

assembly is removed from the case ; dangerous

voltages are exposed.

b. If the test set has been operating for

some time, use a cloth when removing the metal

tube shield (fig. 3) and a tube puller to remove

the tubes.

c. When servicing the tuning oscillator as

sembly, do not disturb the relative position of

the component parts. Be careful not to bend the

tuning capacitor plates. This could cause a

short circuit or a change in frequency calibra

tion.

d. Do not overtighten screws when assem

bling mechanical couplings.

e. When changing a component that is held

by screws, always replace the lock washers.

/. Careless replacement of parts often makes

new faults inevitable. Proceed as follows :

(1) Before a part is unsoldered, note the

position of the leads. If the part, such

as a tube socket or power transformer,

has a number of connections, tag each

lead before removing it.

(2) Be careful not to damage other leads

by pushing or pulling them out of the

way.

(3) Do not use a large soldering iron

when soldering small resistors or cera

mic capacitors. Overheating of the

small parts may ruin or change the

value of the component.

(4) Do not allow drops of solder to fall

into parts of the chassis because they

may cause short circuits.
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(5) A carelessly soldered connection may

create new faults. Make well-soldered

joints because a poorly soldered joint

is one of the most difficult faults to

find.

(6) When a part is replaced in a high-

frequency circuit, it must be placed

exactly in the position occupied by the

original part. A part which has the

same electrical value but different

physical size may cause trouble in

high-frequency circuits. When re

placing a part, use the same ground

as in the original wiring. Failure to

observe these precautions may result

in improper operation or parasitic

oscillations.

(7) Do not disturb any of the alignment

adjustments unless it definitely has

been determined that the trouble is

related to these adjustments.

47. Checking B+ Circuit for Shorts

a. Low B-f voltage or no B+ voltage in the

various circuits indicates the possibility of a

short circuit. A visual inspection of the chassis

for evidences of arcing, charred insulation of

chassis wiring, and burned spots on the chassis

will sometimes provide a clue to the stage or

circuit in which the short is located. Make the

inspection before checking the power supply.

6. If no evidence of arcing, charring, or

burning is present, make the following checks

of the power supply circuits before checking

voltages and resistances (c below) :

(1) Check for improper setting of V po

tentiometer (R45) (par. 55).

(2) Check for faulty components or tubes

in both the rectifier-filter and regu

lator sections of the power supply cir

cuit.

c. If the checks described in o and b above

fail to localize the trouble, refer to the sche

matic diagram (fig. 31) for the distribution of

B+ throughout the equipment. Use the sche

matic diagram in conjunction with the voltage

and resistance diagrams (fig. 24 and 25) to

systematically check the B-f circuit. Start the

check at the power supply and proceed through

each stage and circuit until the trouble is lo

cated.

48. Trouble-shooting Chart

The following chart is supplied as an aid in

locating trouble in the test set. It lists the

symptoms the repairman observes, either visual

or audible, while making tests. The chart also

indicates how to localize trouble quickly to a

particular stage or circuit. After the trouble

has been localized to a stage or circuit, a tube

check and voltage and resistance measurements

(fig. 24 and 25) should be enough to isolate

the defective parts.

Symptom ProbabIe troubIe Correction

L AUD. GAIN control switch turn

ed clockwise. Pilot light does

not light.

a. Defective pilot lamp I 1.

Burned-out fuse F1.

a.

6.

Replace lamp.

Replace fuse.b.

2. Fuse F1 blows when AUD.

GAIN control switch turned

clockwise.

a.

b.

Shorted Alter capacitor C36.

Shorted transformer T6.

a.

b.

Replace C36.

Replace transformer.

c. Defective rectifier tube V9 or

regulator tube V10, V11, or

V12.

c. Check tubes and replace if

necessary.

d. Short in B+ distribution cir

cuit.

d. Make resistance measure

ments (pai. 17). Replace

defective compon-T'ts.

3. METER switch set to CAL 1.

Meter M1 does not indicate

0 -.25 db. Tuning dial may be

i at any setting.

a. B+ voltage not at 225 volts. a. Set B+ voltage to 225 volts

with adjustment V (R45,

par. 55).
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Symptom ProbabIe troubIe Correction

b. Calibration oscillator V7 in 6. Check V7 (replace if neces

operative. sary) and make voltage

and resistance measure

ments (fig. 24 and 25).

Replace defectice compo

nent.

4. METER switch set to CAL. 2 a. Adjustment CAL 1 (R2) not o. Adjust CAL 1 (R2) (par. 59).

(100KC). Tuning dial set to properly set.

100 kc -3 kc. Meter M1 can

not be set to 0 db with CAL. 2 b. Adjustment P (R42) not 6. Adjust P (R42) (par. 59).

(I. F. GAIN) control. properly set.

c. Tuning oscillator V8 off cali c. Calibrate tube V8 (par. 58).

bration.

d. First mixer VI or high- d. Check tube Vi or V2 and re

frequency if amplifier V2 place defective tube. Make

defective. voltage and resistance

checks (fig. 24 and 25). Re

place defective component.

e. Crystal oscillator and second «. Check tube V3, V4, or V5

mixer V3, low-frequency if and replace defective tube

amplifier V4, cathode follower or crystal. Make voltage

V5, or crystal Y1 defective. and resistance checks (fig.

24 and 25). Replace defec

tive component.

5. METER switch SW1 set to Defective or dirty SELECTOR Clean or replace SW5.

MEAS. Tuning dial set to 100 switch SW5.

kc ±3 kc. SELECTOR switch

SW5 set to VM-UNBAL 600n

BRG. 100-kc signal at 0 db

into INPUT binding posts,

BP1, meter M1 does not indi

cate 0 db.

6. Same as 5 above. SELECTOR o. Defective or dirty SELECTIVE a. Clean or replace SW5.

switch SW5 set to VM-BAL switch SW5.

135 n BRG.

6. Defective transformer T7. 6. Replace T7.

7. METER switch SW1 set to a. Defective input band-pass a. Replace band-pass filter.

MEAS. Tuning dial set to filter.

500 kc ±3 kc.

SELECTOR switch SW5 set 6. Defective resistor Rl. b. Replace R1.

to VM-UNBAL 600 n BRG.

500 kc signal at 0 db into BP1.

Test set calibrated to radicate

0 db on M1 at 100 kc. Meter

does not indicate 0 -2 db.

8. Same as 7 except frequency dial a. Defective input band-pass a. Replace band-pass filter.

set to 20 kc -3 kc and 20-kc filter.

signal at 0 db into BP1.

b. Defective resistor R1. b. Replace R1.

9. No audic heard in headphones o. Defective audio amplifier V6. a. Check tube V6 and replace

when the test set is measuring defective tube. Make voltage

a modulated carrier and AUD. and resistance checks (fig.

GAIN is turned fully clock 24 and 25). Replace defec

wise. tive component.

b. Defective or dirty PHONES b. Clean or replace J1 or 32.

jack J1 or 32.
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49. Dc Resistance* of Transformers

and Coils

The dc resistances of the transformers and

coils in Audio Level Meter ME-71A/FCC are

listed below:

Transformer

or coiI
Terminals Ohms

LI End to end 21

L8 End to end 120

One end to tap 90

Opposite end to tap 30

L4 End to end 3

One end to tap 1

Opposite end to tap 2

L5 End to end 310

L6 End to end 21

L7 End to end 21

L8 End to end 200

L9 End to end 260

T1 End to end 1

T2 End to end 1

T3 End to end 1

T4 Primary- 82

Secondary 82

T5 Primary 82

Secondary 82

T6 Primary 6.2

High-voltage secondary 600> (300 each

end to

center tap)

Filament winding to V9 0

Heater winding to VI-

V8, and V11 0

Heater winding to V10 0

50. Signal Substitution, General

a. R.F. Signal Gsnerator Set AN/URM-25D

(signal generator) is required to develop the

signal, of proper voltage and frequency, that

is to be substituted in or traced through the

equipment.

6. Test set meter M1 is used to observe the

results of the circuit being tested.

Caution: Do not remove any shielding until

the trouble has been traced to a particular unit.

Do not push wiring back and forth as this may

cause broken connections, change the frequency

of an oscillator, or alter the characteristics of

a circuit.

c. When connecting a signal generator to the

input of a tube, be sure that the low impe

dance output of the signal generator does not

load down the circuit under test.

d. When the defective stage or circuit is lo

cated, disconnect the test equipment and make

voltage and resistance measurements to locate

the defective part.

51. Signal Substitution, Procedures

a. Remove the test set chassis and panel as

sembly from the case and connect Electronic

Voltmeter ME-30A/U and Frequency Meter

FR-67/U across the output of R.F. Signal Gen

erator Set AN/URM-25D. Calibrate the signal

generator for an output of 82 kc at .11 volt.

Disconnect Frequency Meter FR-67/U and con

nect the output of the signal generator between

the control grid (pin 4) and ground of tube

V4. Operate the METER switch to the MEAS.

position. Test set meter M1 should indicate —1

db ±.5 db.

6. If the proper output is obtained (a above) ,

disconnect the signal generator output from

tube V4, adjust the output voltage to 3.2 milli

volts at 82 kc, and connect the signal generator

output between the signal grid (pin 8) of tube

V3 and ground. Test set meter M1 should in

dicate —2 db ±.5 db. If the proper output is

obtained, proceed as directed in c below.

c. Adjust the signal generator output to 1.11

megacycles (mc) at 3.2 millivolts and check

the frequency with Frequency Meter AN/

URM-79. Check the connections to V3 (6

above) and disconnect the AN/URM-79. Vary

the signal generator frequency slightly until a

maximum deflection is obtained on test set

meter M1. Meter M1 should read within the

limits of ±.5 db of the reading obtained in b

above. If the proper output is obtained, proceed

as directed in d below.

d. Disconnect the signal generator leads

from tube V3 but do not disturb the frequency

setting (c above). Adjust the voltage output of

the signal generator to 710 microvolts, main

tain the frequency adjustment at the frequency

obtained in c above, and connect the output

between ground and the control grid (pin 4)

of tube V2. Operate the CAL. 2 (LP. GAIN)

control to the maximum counterclockwise posi

tion. Test set meter M1 should indicate —3 db

±.5 db. If the proper reading is obtained on

meter M1, proceed as directed in e below.

e. Disconnect the signal generator leads

from tube V2. Do not disturb the frequency

setting (c above). Adjust the voltage output

of the signal generator to 370 microvolts, main

tain the frequency used in d above, and con
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nect the output between ground and the signal

grid (pin 8) of tube V1. Set the ATTENUA

TOR DB switch to the —40 position. Test set

meter M1 should deflect. Operate CAL. 2 (I.F.

GAIN) control, first in a clockwise then in a

counterclockwise direction. The deflection of

test set meter M1 should vary as the CAL. 2

(I.F. GAIN) control is varied.

Section If. REPAIRS

52. Replacement of Parts

Note. Many of the components used in Audio

Level Meter ME-71A/FCC have very exact

tolerances and characteristics. Safe practice

requires the replacement of a damaged com

ponent with the exact part, particularly coils

and fixed capacitors in the tuned circuits of the

tuning oscillator, calibration oscillator, crystal

.oscillator, and intermediate frequency stages.

If components with even slightly different

values and characteristics are used in these cir

cuits, the calibration or operation of the test

set may be affected.

a. Most of the component parts of the test

set are readily accessible and are replaced easily

if found faulty. The sockets, capacitors, filter

chokes, if transformers, power transformer,

and other components are mounted securely to

the chassis with slot-head screws and hexagonal

nuts.

 

Figure S6. Audio Level Meter ME-71A/FCC, tuning oscillator and band-pass filter,

location of parts.
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6. If any of the switch wafers require re

placement, tag the wires connected to the wafer

to avoid misconnection when the new switch is

installed. Follow this procedure whenever re

placement requires the disconnection of nu

merous wires. All knobs and couplings are se

cured to their shafts by either Allen head or

slot-head set screws. When replacing a knob, be

sure the set screw is securely tightened against

the flat portion of the shaft.

53. Removal and Replacement of

Capacitor C35

Caution: Do not remove or replace capacitor

C35 unless the necessary calibration equipment

is available.

a. Removal.

(1) Remove the two nuts from the bot

tom of the chassis (fig. ?8) and the

two screws from mounting bracket

V8 that hold the tuning oscillator

shield (fig. 27). Remove the shield by

lifting straight up.

(2) Unsolder the connections to the stator

and rotor terminals of C35 (fig. 26).

(3) Remove the four screws (fig. 1) that

hold the dial drive and capacitor as

sembly to the front panel.

(4) Carefully remove the dial drive and

capacitor assembly through the hole

provided in the front panel.

(5) Loosen the set screws on the coupling

between capacitor C35 and the dial

drive assembly.

(6) Remove the three mounting screws

which mount capacitor C35 to the

dial drive assembly (fig. 26).

VI2 R2 R42 FI

B 0

 

BAND-PASS

FILTER

im<:ioi-<o

Figure S7. Audio Level Meter ME-71A/FCC, top view, location of part*.
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b. Replacement.

(1) Mount new capacitor C35 with the

three mounting screws and secure it

to the dial drive assembly.

(2) Align the shaft of capacitor C35 with

the shaft of the dial drive assembly;

be sure that the coupling rotates freely

and that there is no binding of the

coupling between the two shafts.

(3) Rotate the capacitor to the unmeshed

position so that the rotor measures

*4 inch from the stator bar.

(4) Rotate the dial drive and capacitor as

sembly in a clockwise direction so that

the indicator line is on the first mark

(extending below the spiral line) past

the 500 kc mark.

(5) Tighten the coupling set screws

tightly.

(6) Replace the dial drive and capacitor

assembly through the hole provided

in the front panel.

(7) Replace the four screws that hold the

dial drive and capacitor assembly to

the front panel.

(8) Resolder the connections to the rotor

and stator lugs of C35; be careful to

make perfect solder joints.

(9) Before replacing the tuning oscillator

cover, align the tuning oscillator (par.

58).

LI CIO C2 XV7 TB5 C24 T84 XV9 FI
 

SW3 XV6 C«5 XVI SWI CI C28 C«3 SW5 SPI J3

TM2ISI-2*

Figure £8. Audio Level Meter ME-71A/FCC, bottom view, location of parts.
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Section HI. ALIGNMENT

54. Test Equipment Required

The following test equipment is required for

the alignment of Audio Level Meter ME-71A/

FCC.

Item TechnicaI manuaI

Multimeter TS-352/U TM 11-6527

Electronic Voltmeter ME-30A/U

Signal Generator SG-71/FCC TM 11-5088

R. F. Signal Generator Set TM 11-5551D

AN/URM-25D

Frequency Meter FR-67/U TM 11-2698

Frequency Meter AN/URM-79 TM 11-5097

55. Adjusting Regulated B + Voltage

The regulated B+ voltage must be set to

exactly 225 volts dc before proceeding with

the following alignment procedures. Remove

the test set chassis and panel assembly from the

case. Use Multimeter TS-352/U to measure the

voltage from the cathode (pin 8) of V10 to

ground. Adjust potentiometer V (R45, fig. 27)

until a reading of 225 volts dc is obtained.

56. Alignment of If Stages

a. Operate METER switch SW1 to MEAS.

Use the AN/URM-25D to apply .11 volt at

82 kc to the control grid (pin 4) of V4 and

tune if transformer T5 for maximum response

on test set meter M1. Tune T5 by adjusting

both of the tuning screws (fig. 27) that extend

from the transformer shield. When the align

ment is complete, test set meter M1 should in

dicate —1 db ±.5 db.

6. Move the signal generator lead to the sig

nal grid (pin 8) of V3 and apply 3.2 millivolts

at 82 kc. Tune if transformer T4 for a maxi

mum deflection on test set meter M1. Meter M1

should indicate —2 db ±.5 db.

c. Maintain the test connections given in 6

above. Apply 3.2 millivolts at 1,110 kc. Vary

the signal generator frequency to obtain a max

imum deflection on test set meter M1. Meter

M1 should again indicate —2 db ±.5 db.

d. Maintain the signal generator frequency

Betting (c above). Apply 710 microvolts to the

control grid (pin 4) of V2. Rotate the CAL. 2

'(I.F. GAIN) control fully counterclockwise.

Tune if transformer T3 for a maximum deflec

tion of test set meter M1. Meter M1 should in

dicate —3 db ±.5 db.

e. Maintain the signal generator frequency

setting (c and d above). Apply 370 microvolts

to the signal grid (pin 8) of V1. Set the AT

TENUATOR DB switch to —40. Tune if trans

formers T1 and T2 for a maximum deflection

on test set meter M1.

/. Connect a 600-ohm noninductive load resis

tor across INPUT binding posts BP1. Connect

the output of Signal Generator SG-71/FCC to

the binding posts. Set the output to .775 volt

at 100 kc. Maintain the CAL. 2 (I.F. GAIN)

control in the fully counterclockwise position.

Set ATTENUATOR DB switch SW4 to 0 and

SELECTOR switch SW5 to VM-UNBAL 600O

BRG. Adjust the tuning dial for a maximum

deflection on test set meter M1. Meter M1

should indicate between —10 db and —4 db.

If the indication is not within the range of —10

db to —4 db, adjust capacitor C5 (fig. 28) to

provide the necessary meter indication. If the

indication is low, decrease the spacing between

the plates of C5 by bending them. If the read

ing is high, increase the spacing between the

plates of C5 by bending them.

57. Neutralization of Mixer Stages

a. Neutralization of First Mixer Stage. Oper

ate METER switch SW1 to MEAS. Disconnect

all signal inputs to the test set. Set the tuning

dial to 250 kc and ATTENUATOR DB switch

SW4 to —60. Connect the ME-30A/U from the

signal grid, (pin 8) of V1 to ground. Adjust

capacitor Cl (fig. 28) for a minimum indica

tion on the ME-30A/U.

6. Neutralization of Second Mixer Stage.

Maintain the equipment conditions, given in a

above. Connect the ME-30A/U from the signal

grid (pin 8) of V3 to ground. Adjust capacitor

C2 (fig. 28) for a minimum indication on the

ME-30A/U.

58. Alignment of Tuning Oscillator

a. Connect the output of Signal Generator

SG-71/FCC and a 600-ohm noninductive load

resistor across INPUT binding posts BP1. Set

the SG-71/FCC output to 500 kc at .775 volt

(corresponding to 0 db).

41



b. Operate SELECTOR switch SW5 to VM-

UNBAL 600n BRG and METER switch SW1

to MEAS. Operate ATTENUATOR DB switch

SW4 to 0, the tuning dial to 500 kc, and the

96 KC ADJUST trimmer (C33, fig. 26) to 7

full clockwise turns from the extreme counter

clockwise position.

c. Adjust oscillator trimmer capacitor 0

(C34, fig. 26) for a maximum deflection of test

set meter M1.

d. Set the SG-71/FCC output to 100 kc at

.775 volt. Set the tuning dial to 100 kc. Vary

the setting of the tuning dial back and forth

around the 100-kc setting and be sure that the

maximum deflection on test set meter M1 oc

curs at exactly 100 kc.

e. If the maximum deflection does not occur

at 100 kc, set the tuning dial to exactly 100 kc

and adjust coil X (L4, fig. 26) for a maximum

deflection of test set meter M1.

/. Repeat the 500-kc adjustments described

in b and c above.

g. Recheck the 100-kc tuning dial setting

described in d above. If necessary, repeat the

procedure given in e above. Since there is a

alight amount of interaction between the 0

(C34) and X (L4) adjustments, the above

steps should be repeated several times to arrive

at the proper final settings for these adjust

ments.

h. Check the accuracy of the 200-kc, 300-kc,

and 400-kc settings of the tuning dial by apply

ing these frequencies from the SG-71/FCC

and adjusting the tuning dial to the correspond

ing positions. If a maximum indication is not

obtained on test set meter M1 at each of the

required settings of the tuning dial, carefully

bend the rotor plates of capacitor C35 (fig. 26)

to provide correct tuning dial tracking.

t. When the preceding checks and adjust

ments are completed, recheck the tuning dial

calibration accuracy at 100 kc. Adjust the

SG-71/FCC output to 100 kc. Set the tuning

dial to 100 kc. Vary the tuning dial setting

slightly on either side of 100 kc. Test set meter

M1 should provide a maximum indication at a

tuning dial setting of exactly 100 kc. If a maxi

mum deflection is not obtained at the 100-kc set

ting, operate the tuning dial to exactly 100 kc

and adjust the 96 KC ADJUST trimmer (C33,

fig 26) to provide a maximum indication on

meter M1.

59. Alignment of Calibration Oscillator

a. Connect the output of Signal Generator

SG-71/FCC and a 600-ohm noninductive load

resistor across INPUT binding posts BP1. Set

the signal generator output to 100 kc at .775

volt.

6. Set SELECTOR switch SW5 to VM-

UNBAL 600n BRG and ATTENUATOR DB

switch SW4 to 0. Set the tuning dial to 100 kc.

c. Place METER switch SW1 to CAL. 1.

Test set meter M1 should indicate 0 db. If Ml

does not indicate 0 db, adjust calibration oscil

lator plate voltage CAL 1 potentiometer (R2*

fig. 27) to provide such an indication.

d. Operate METER switch SW1 to MEAS. If

the steps in paragraph 58 have been followed

correctly, test set meter M1 should indicate a

maximum deflection.

e. Operate METER switch SW1 to CAL. 2

U00KC) and adjust calibration oscillator fre

quency control H (L3, fig. 27) to provide a

maximum indication on meter M1.

/. Operate METER switch SW1 to MEAS.

Test set meter M1 should again indicate a

maximum deflection. If necessary, use the

CAL. 2 (I.F. GAIN) control (fig. 4) to provide

a meter indication of 0 db ±.25 db.

g. Operate METER switch SW1 to CAL. 2

(100KC). If necessary, adjust calibration oscil

lator output level control P (R42, fig. 27) to

provide a meter indication of 0 db ±.25 db.
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Section IV. FINAL TESTING

60. General

This section is intended as a guide in deter

mining the quality of a repaired Audio Level

Meter ME-71A/FCC. The minimum test re

quirements outlined in paragraphs 61 through

70 may be performed by maintenance personnel

having the necessary skills and test equipment.

Repaired equipment meeting these require

ments will provide uniformly satisfactory oper

ation.

61. Test Equipment Required for

Final Testing

The test equipment required for final testing

is listed in paragraph 54. Audio Oscillator TS-

382A/U is also required for testing of the test

set.

62. Calibration Oscillator Plate Voltage

Note. Remove Audio Level Meter ME-71A/

FCC from its cabinet. Permit the test set to

warm up for about 20 minutes before perform

ing the final tests.

o. Operate METER switch SW1 to CAL. 1.

6. Test set meter M1 should indicate 0 db.

Note. When using Signal Generator SG-71/

FCC for the tests described in paragraphs 63

through 70, load the output of the signal gen

erator with a 600-ohm noninductive resistor.

Check the signal generator output frequency

with Frequency Meter AN/URM-79. Check the

signal generator output level with the ME-

30A/U.

63. Calibration Oscillator Output Frequency

and Tuning Dial Calibration

a. Connect the signal generator output and

the 600-ohm load resistor across the test set

binding posts, with the grounded half of the

signal generator output circuit connected to

the G binding post of the test set (fig. 4).

b. Set the signal generator output to 100 kc

atO db. (.775 volt across the 600-ohm load).

c. Operate SELECTOR switch SW5 to VM-

UNBAL 600n BRG, and METER switch SW1

, to MEAS. Operate ATTENUATOR DB switch

| SW4 to 0. Adjust the tuning dial for a maxi

mum indication on test set meter M1. The tun

ing dial should indicate 100 kc.

d. Operate METER switch SW1 to CAL. 2

(100 KC). Adjust the tuning dial for a maxi

mum indication on test set meter M1. The

tuning dial should again indicate 100 kc.

64. Calibration of Oscillator Output Level

a. Maintain the signal generator connections

and output conditions described in paragraph

63.

6. Operate METER switch SW1 to MEAS.

and adjust the tuning dial for a maximum in

dication on test set meter M1. Adjust the CAL.

2 (I.F. GAIN) control to provide a meter in

dication of 0 db ±.25 db.

c. Operate METER switch SW1 to CAL. 2

(100KC). Test set meter M1 should indicate

0 db ±.25 db.

65. Over-all Tuning Dial Calibration

a. Maintain the signal generator connections

described in paragraph 63.

b. Operate METER switch SW1 to MEAS.

In succession, adjust the signal generator out

put frequency to 20 kc, 200 kc, 300 kc, and

500 kc. Adjust the tuning dial of the test set

to provide a maximum indication on test set

meter M1 for each input frequency.

c. In each case, the tuning dial setting should

correspond to the input frequency within ±3

kc.

66. Test Set Meter Ml Scale Accuracy

a. Maintain the signal generator connections

described in paragraph 63. Operate ATTENU

ATOR DB switch SW4 to 0.

b. Vary the signal generator output level

from —10 db to +2 db. Use the ME-30A/U

to measure the signal generator output level.

c. The indications on test set meter M1

should coincide with the readings of the ME-

30A/U within ±.2 db.

67. ATTENUATOR DB Switch Accuracy

a. Maintain the signal generator connections

described in paragraph 63.
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b. Vary the output level of the signal genera

tor in 10-db steps from —60 to +30 db.

e. Vary the ATTENUATOR DB switch set

tings to correspond with each signal generator

output level.

d. In each case, test set meter M1 should in

dicate 0 do ± .5 db.

e. Adjust the signal generator output level

to +30 db, i...d operate ATTENUATOR DB

switch SW4 to +40. Test set meter M1 should

indicate —10 db ±.5 db.

68. Input Frequency Selectivity

a. Maintain the signal generator connections

described in paragraph 63.

6. Adjust the signal generator output to 100

kc at 0 db. Operate ATTENUATOR DB switch

SW4 to 0. Adjust the tuning dial to provide a

maximum indication on test set meter M1.

c. Vary the signal generator output fre

quency from 97 kc to 103 kc in 1-kc steps.

d. Test set meter M1 should indicate approxi

mately —9 db at 99-kc and 101-kc, —29 db at

98-kc and 102-kc, and —46 db at 97-kc and

103-kc inputs. Operate ATTENUATOR DB

switch SW4 as necessary to maintain meter

indications at approximately mid-scale. Figure

6 shows a typical selectivity curve for the ME-

71A/FCC.

69. If Amplifier Gain

a. Maintain the signal generator connections

described in paragraph 63.

b. Set the signal generator output to 100 kc

at 0 db. Adjust the tuning dial for a maximum

indication on test set meter M1. If necessary,

adjust the CAL. 2 (I.F. GAIN) control to pro

vide a meter indication of 0 db.

c. Rotate the CAL. 2 (I.F. GAIN) control

fully counterclockwise. Test set meter Ml

should provide an indication of at least +6 db.

70. Audio Amplifier Output Level

a. Maintain the signal generator connections

and output conditions described in paragraph

69. Connect the output of Audio Oscillator TS-

382A/U to the modulation input connector of

the signal generator. Adjust the audio oscillator

to provide a 400-cycle, 3-volt modulating signal.

If necessary, readjust the signal generator out

put level to 0 db.

6. Readjust the CAL. 2 (I.F. GAIN) control

to provide a 0-db indication on test set meter

M1.

c. Connect the ME-30A/U and a 2,200-ohm

load resistor across the PHONES jacks of the

test set.

d. Rotate the AUD. GAIN control fully clock

wise. The ME-30A/U should indicate 1.5 volts

minimum.
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CHAPTER 6

SHIPMENT AND LIMITED STORAGE AND DEMOLITION

TO PREVENT ENEMY USE

Section I. SHIPMENT AND LIMITED STORAGE

71 . Disassembly

The following instructions may be used as a

general guide in preparing the test set for

transportation or storage.

a. Remove all test leads from the INPUT con

nectors.

b. Remove the panel and chassis assembly

from the cabinet. Check to see that the crystal

(Y1) retaining bracket is tightly secured, that

tuning oscillator V8 shield clamp is tight, and

that all tubes are securely inserted in their

sockets.

c. Replace the panel and chassis assembly in

the case.

d. Disconnect the power cord from the ac

outlet.

72. Repacking for Shipment

a. Use the original packing, if available, and

reverse the unpacking instructions given in

paragraph 10 to repack the test set. General

packing information is usually available at

depots.

b. Pack the test set so as to prevent damage

during transit. Pack the equipment securely

and pad it to lessen the effects of severe jolt

ing. Be sure the equipment is protected from

rain or snow.

Section II. DEMOLITION TO PREVENT ENEMY USE

73. General

Use the demolition procedure (par. 74) to

prevent the enemy from using or salvaging

the test set. Destroy the equipment only upon

order of the commander.

74. Methods of Destruction

Use any or all methods listed below to destroy

the equipment.

a. Smash. Smash the controls, tubes, coils,

switches, capacitors, transformers, and meter;

use sledges, axes, pickaxes, hammers, crowbars,

or heavy tools.

b. Cut. Cut all cords and wiring; use axes,

handaxes, or machetes.

c. Burn. Burn all wiring, cords, and techni

cal manuals; use gasoline, kerosene, oil, flame

throwers, or incendiary grenades.

d. Bend. Bend the panel and chassis assem

bly, and cabinet; use sledges, axes, crow bars

and other heavy tools.

e. Explosives. If explosives are necessary,

use TNT, primacord, dynamite, or other ex

plosives.

/. Dispose. Bury or scatter the destroyed

parts in slit trenches, foxholes, or throw them

into streams.
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