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INTRODUCTION

This technical manual provides operation and tables. Section TI, Special Maintenance,
maintenance instructions and an illustrated contains all maintenance procedures which
parts breakdown for the Speaker Amplifier can be performed only at depot level. Sec-
Assembly Part Number 77-440RM manufactured tion III, Performance Test Checks references
by Tele-Signal Corporation, Hauppauge, N.Y., performance checks contained in Section I.
(figure 1-1), referred to in this manual as Chapter 7, Illustrated Parts Breakdown, con-
the speaker amplifier. tains a detailed breakdown of all assemblies,

subassemblies and component parts of the
The technical content of this publication is speaker amplifier and lists all hardware
organized in the following format. Chapter and attaching parts. Illustrated views of
1, General Information, contains a descrip- the speaker amplifier are provided to fa-
tion and the purpose of the speaker ampli- cilitate in locating the parts. Chapter 8§,
fier and identifies the leading particulars, Circuit Diagrams, contains schematic and wir-
capabilities and limitations, equipment sup- ing diagrams pertaining to the speaker ampli-
plied, special tools and test equipment, and fier.
related technical manuals. Chapter 2, In- Applicable publications governing the use of
stallation, consists of two sections. Sec- abbreviations, symbols, reference designa-
tion I, Installation Logistics, contains in- tions, and terms used in this techmnical man-
formation relating to receipt, unpacking, ual are as follows:
inspection and storage of the speaker ampli-
fier prior to and during installation. Sec- MIL-STD-12C Abbreviations for the Use
tion II, Installation Procedures, contains on Drawings and in Tech-
installation, strapping, interconnection in- nical Type Publications
structions, and installation checkout pro- MIL-STD-806C Graphic Symbols for Logic
cedures, Chapter 3, Preparation For Use and Diagrams
Reshipment, consists of two sections. Sec- USAS Y14.15-1966  Electrical and Electronic
tion I, Preparation For Use, describes the Diagrams
procedures required to prepare the speaker USAS Y32 .2-1967 Graphic Symbols for Elec-
amplifier for operation. Section II, Pre- trical and Electronic
paration For Reshipment, contains special Diagrams
packing instructions if the speaker ampli- USAS Y32.16-1968 Reference Designations
fier is to be reshipped. Chapter 4, Opera- for Electrical and Elec-
tion, consists of three sections. Section tronics Parts and Equip-
I, Controls and Indicators, describes the ments
operating controls and indicators of the MIL-STD-280 Definitions of Terms of
speaker amplifier. Section II, Operating Equipment Divisions
Instructions, lcontains the operating proce- MIL~-M-38798 Manuals, Technical:
dures for the speaker amplifier. Section ‘Operation Instructions,
IIT, Emergency Operation, is not applicable. Circuit Diagrams, Align-
Chapter 5, Theory of Operation, consists of ment Procedures, and In-
three sections. Section I, Functional Sys- stallation Planning
tem Operation, contains principles of opera- MIL-M-38784 Manuals, Technical:
tion of the speaker amplifier and a block General Requirements for
diagram discussion. Section II, Functional Preparation of
Operation of Electronic Circuits, contains MIL-M-38807 Manuals, Technical:
detailed descriptions of the individual cir- Illustrated Parts Break-
cuits that are supported by the functional down Preparation of
block diagram and the schematic diagram. MIL-P-38790 Printing Production of
Section III, Functional Operation of Mech- Technical Manuals:
anical assemblies is not applicable. Chap- General Requirements for

ter 6, Maintenance, consists of three sec-
tions. Section I, Organizational and Inter-
mediate Maintenance, contains maintenance
procedures such as performance checkout,
troubleshooting, alignment, adjustment, re-

Reference publications required for the com-
plete utilization of this manual are:

moval/replacement and repair which are to be T.0. 31-1-141 Basic Electronics Tech-
performed at the organizational and inter- nology and Testing Prac-
mediate maintenance level. This section al- tices

so contains a list of all associated main- T.0. 00-25-234 General Shop Practice Re-
tenance support equipment for the speaker quirements for the Repair
amplifier and performance test standard and Maintenance

iii
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CHAPTER 1

GENERAL

1-1. GENERAL.

1-2. This chapter contains the physical
description, purpose and all reference data
relative to the speaker amplifier. The
following paragraphs provide this informa-
tion.

1-3. DESCRIPTION AND PURPOSE.

1-4. Paragraph 1-5 provides a physical des-
cription of the speaker amplifier and the
purpose of the speaker amplifier is descri-
bed in paragraph 1-6.

1-5. DESCRIPTION. The speaker amplifier
is a self-contained rack mounted unit which
is secured to a cabinet with four washer
head screws. It consists of a front panel,
a chassis assembly, a terminal board, and

a circuit card. All operating controls and
indicators are mounted on the front panel.
The input power connections to the speaker
amplifier are made through the terminal
board mounted on the rear of the chassis

INFORMATION

assembly. Input signals can be applied to
the terminal board or a front panel jack.

1-6. PURPOSE. The speaker amplifier pro-
vides loudspeaker presentation of audio
signals.

1-7. REFERENCE DATA.

1-8. This paragraph contains all reference
data for the speaker amplifier. Table 1-1
lists all leading particulars by item and
their characteristics. Table 1-2 lists the
capabilities and limitations for the speaker
amplifier. Table 1-3 lists the equipment
supplied with the speaker amplifier and
Table 1-4 is a list of equipment required
but not supplied. This table lists all test
equipment required to maintain the speaker
amplifier. Equivalent test equipment with
same characterisitcs may be used. A list of
special tools is not applicable. Table 1-5
is a list of related technical manuals by
publication number, publication title and
equipment nomenclature.

Table 1-1. Leading Particulars

ITEM CHARACTERISTICS
Power Requirements -48 4.8 Vdc
Environmental Conditions: o
Operating Temperature 0 to +SOOC
Storage Temperature -20 to +70°C
Relative Humidity 0 to 95%
Dimensions and Weight:
Height 5 in.
Width 19 in.
Depth 6.5 in.
Weight 5.0 1bs.

Power Consumption:

-48 Vdec 1.5 watts (avg)
Table 1-2. Capabilities and Limitations
CHARACTERTISTICS SPECIFICATION
Input voltage -48 *4.8 Vdc
Limiting Panel thresholds adjustment;
Muting External
Gain 0 to 40 dB
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Table 1-3. Equipment Supplied

OFFICIAL COMMON ’ ’ DESCRIPTION AND
NOMENCLATURE NAME QUANTITY PURPOSE ‘ %

Speaker Amplifier Speaker 1 Rack mounted unit to

Assembly, Part Number Amplifier provide loudspeaker

77-440RM - presentation of audio
signals.

Circuit Card Circuit 1 Circuit Card contains

Assembly, Part Number Card circuits for amplifying

77 -440RM-08 the audio input and for
setting the threshold of
amplification.

Table 1-4. Equipment Required But Not Supplied

PART MFG FIGURE AND
NUMBER CODE INDEX NO. NOMENCLATURE USE
260 55026 N/A Volt-Ohm Multimeter Performance test
and troubleshooting
HP302 28480 N/A Waveanalyzer Performance test
and troubleshooting
HP40OEL 28480 N/A AC Voltmeter (2) Performance test
and troubleshooting
504 80009 N/A Oscilloscope Performance test
and troubleshooting
62748 28480 N/A 48 Vde Power Supply Performance test
and troubleshooting
200CD 51174 N/A Audio Oscillator (2) Performance test
and troubleshooting
334A 51174 N/A Distortion Analyzer Performance test
and troubleshooting
310 01401 N/A Plug Performance test
) and troubleshooting

Table 1-5. Related Technical Manuals

PUBLICATION PUBLICATION EQUIPMENT
NUMBER TITLE NOMENCLATURE
T.0. 31W2-4-322-6WC-1 Preventive Maintenance Speaker Amplifier Assembly

Work Cards Part Number 77-440RM
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CHAPTER 2
INSTALLATION
2-1. GENERAL. speaker amplifier, and Section II, Installa-
tion Procuedures, which provides installa-
2-2. This chapter consists of Section I, tion instructions, information on power and
Installation Logistics, which contains in- input connections, and preliminary testing
formation on unpacking and inspecting the instructions.
SECTION I

INSTALLATION LOGISTICS

2-3. UNLOADING AND UNPACKING. 3. Check the humidity indicator (&4, fi-
gure 2-1). 1Indicator cdolor must be blue; a

red or pink tint indicates that the speaker
amplifier may have been subjected to ex-
cessive moisture during storage or shipment.

2-4. To unpack the speaker amplifier from
its shipping container, proceed as follows:

NOTE 2-5. HOUSING.
Do not damage or discard the
shipping container and pro-
tective materials. These may
be used for reshipment at a
later date

2-6. No special storage is required for the
speaker amplifier.

2-7. RECEIVING DATA.

2-8. The crated and uncrated dimensions of

1. Open the container and remove all pro- the speaker amplifier are given in Table 2-1.

tective materials and wrappings illustrated

in figure 2-1. 2-9. MATERTAL HANDLING.

2. Inspect the speaker amplifier for
signs of damage such as marred surface fin-
ish and loose or broken hardware.

2-10. No special material handling equipment
is required.

Table 2-1. Packaging of Speaker Amplifier

DIMENSIONS

ITEM WEIGHT HEIGHT WIDTH DEPTH
Speaker amplifier, 6 1lbs 9.500 in 23 in 12.500 in
crated
Speaker amplifier, 5 1bs 5.000 in 19 in 6.500 in
uncrated
2-11. CABLES. 2-13. BUILDINGS AND OTHER SUPPORT STRUCTURES.
2-12. ©No special cabling requirements 2-14. No special buildings or supporting

are applicable. structures are required.
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1. Waterproof Outer Container
Foil Lined Barrier Bag

Inner Container (Custom Fit To
Equipment)

Humidity Indicator

Foamn Cushion (Front Panel Only) A
Equipment M
Desiccant Bag

wn

N ok

MTCIP-1-4

Figure 2-1. Speaker Amplifier Packaging Diagram

SECTION II

INSTALLATION PROCEDURES

2-15. CONSTRUCTION REQUIREMENTS.

2-16. There are no special construction
requirements.

2-17. INSTALLATION MANPOWER AND MANHOUR
REQUIREMENTS.

2-18. 1Installation of the speaker amplifier

in the equipment rack requires ten minutes
of work by one technician. Preliminary
testing of the speaker amplifier requires
4.5 hours of work by one technician.

2-19. STRAPPING.

2-20. No special strapping is required for

the speaker amplifier.
2-21. INSTALLATION SEQUENCE.

2-22. The speaker amplifier is designed for .

2-2

installation in a standard 19-inch elec-
tronic equipment rack. Secure speaker am-
plifier to rack through the four front panel
screw slots, using existing rack hardware.

2-23. PRELIMINARY TESTING. Prior to cdn-
necting the speaker amplifier to an opera-
tional load, complete the performance tests
described in paragraph 6-11.

2-24. ELECTRICAL CONNECTIONS. The rack in
which the speaker amplifier is installed
has been wired to accommodate the speaker
amplifier. Secure power and, if desired,
connect terminal muting wires to terminal
board TBl on the rear of the speaker ampli-
fier. Connect audio signal plug to front
panel jack or connect audio signal wires

to terminal board TB1.
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g CHAPTER 3

PREPARATION FOR USE AND RESHIPMENT

3-1. GENERAL.

that the speaker amplifier is operational

3-2. This chapter contains information for either after installation or after a
preparing the §peaker amp]..lfler for use and period of non-operation. Section II con-
for preparing it for reshipment. Section I tains instructions on preparing the speaker
provides information necessary to ensure amplifier for reshipment.

SECTION I

PREPARATION FOR USE

3-3. GENERAL. of one year of non-operation, check the
3-4. This section contains information to operational readiness of the speaker

ensure that the speaker amplifier is opera- amplifier. ©Perform the tests in table
tional after an extended period of non- 3-1 in the sequence shown. These tests

operation and after installation.

3-5. PROCEDURES. be performed as an overall performance
3-6. After installation or a period of test.

are located in Chapter 6 and are to

Table 3-1. Readiness Tests

TIME
e SEQUENCE TEST DURATION DESCRIPTION

1 Frequency Response 0.5 hr Checks frequency response
of audio amplification
circuits.

2 Output With Input 0.5 hr Checks amount of noise

Short Circuited generated with input to
speaker amplifier shorted.

3 Input Impedance 0.5 hr Checks operating input
impedance of speaker
amplifier.

4 Total Harmonic 1.0 hr Checks that amount of har-

Distortion monic distortion is within
specification.

5 Intermodulation 1.0 hr Checks that amount of inter-

Distortion modulation distortion is
within specification.

6 Dc Power 0.5 hr Checks that output does not

Variation vary with specified charges
o of operating voltages.
7 Front Panel 0.5 hr Checks that speaker amplified
Input operates with front panel in-
o put signal plug and discon-
' nects TBl input lines.
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SECTION IT

PREPARATION FOR RESHIPMENT

3-7. GENERAL.

3-8. This section contains procedures to
prepare the speaker amplifier for reship-
ment. Perform the following procedures

to prepare the speaker amplifier for re-
shipment:

WARNING

Dangerous voltages exist at
the output terminals of the
facility 115 vac power cable
connected to the cabinet in
which the speaker amplifier
is installed. Prior to dis-
connecting the 115 vac power
cable from the cabinet, in-
sure that the facility 115
vac input power is removed
from the cable.

NOTE

The speaker amplifier is

normally shipped installed
in the equipment cabinet.

However, instructions are

provided for removing the

speaker amplifier from the
cabinet.

1. Disconnect facility 115 vac power
cable from the ac junction box located at
the top of the cabinet.

2. To remove the speaker amplifier from
the cabinet proceed as follows:

a. Disconnect wiring connected to TB1
at rear of speaker amplifier.

b. Disconnect phone plug from front
panel jack.
¢. Remove four washer head screws

securing equipment to cabinet, and carefully
remove speaker amplifier.

3. Pack speaker amplifier in the reverse
order of unpacking procedures specified in
paragraph 2-3. Refer to figure 2-1 for the
speaker amplifier packaging diagram.
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CHAPTER 4
OPERATION
kk 4-1. GENERAL. all front panel controls and indicators.
Section I contains all operating instruc-
‘ 4-2. This chapter contains information tions including starting, operating, and
necessary for operating the speaker ampli- stopping procedures. Section III, Emer-
fier. Section I contains the functions of gency Operation is not applicable.
SECTION I

CONTROLS AND INDICATORS

4-3. GENERAL. indicators are identified on figure 4-1 by
index number. Table 4-1 references the in-

4-4 . This section contains the functions dex number, lists the item name and refer-

of front panel controls and indicators for ence designation, and describes the

the speaker amplifier. The controls and function of each control or indicator.

Table 4-1. Speaker Amplifier, Controls and Indicators

CONTROL OR ~ REF
INDEX NO. INDICATOR DES. FUNCTION
1 Loudspeaker - Provides audible presentation of
amplified signals.
§N¢ 2 POWER indi- CR8 Lights to indicate primary power
cator is applied to speaker amplifier.
e -3 FUSE 0.5 AMP Fl Protects circuits from excessive
current drain.
4 THRESHOLD CR3 Lights to indicate audio input is
indicator over threshold level and output is
muted.

5 VOLUME control R10 Adjusts output audio level at loud-
speaker and applies and removes
primary power.

6 INPUT jack JL Accepts a standard phone jack for
applying audio signal to speaker
amplifier.

SECTION TII
OPERATING INSTRUCTIONS
4-5. GENERAL. 4-8. To operate the speaker amplifier, pro-
ceed as follows:
4-6. This section contains operating in-
. structions for the speaker amplifier. Star- 1. Connect audio input phone plug to
ting and stopping procedures are not appli- INPUT jack.
cable.
G 2. Adjust VOLUME control for desired
) 4-7. OPERATING PROCEDURES. audio level.

SECTION III

EMERGENCY OPERATION

NOT APPLICABLE
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THRESHOLD
VOLUME
= ®
SPEAKER AMPLIFIER MODEL 77-440RM X
5

1. Loudspeaker 4. THRESHOLD Indicator CR3

2. POWER Indicator CR8 5. VOLUME Control R10

3. FUSE 0.5 AMP Fuse F1 6. INPUT Jack J1

Figure 4-1. Speaker Amplifier, Controls and Indicators

MTCIP-2-3
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CHAPTER 5

THEORY OF OPERATION

5-1. GENERAL.

5-2. This chapter contains the theory of
operation for the speaker amplifier. Sec-
tion I provides the functional operation of

the speaker amplifier. Section II provides
the functional operation of electronic cir-
cuits, and Section III, functional opera-
tion of mechanical assemblies is not appli-
cable.

SECTION I

FUNCTIONAL OPERATION

5-3. GENERAL.

5-4. This section describes the functional
operation of the speaker amplifier with
reference to a block diagram, figure 5-1.

5-5. BLOCK DIAGRAM DISCUSSION.

5-6. The speaker amplifier provides loud-
speaker presentation of audio signals and
consists of four functional circuits, name-
ly; two amplifier circuits, a detector and
a comparator circuit. (See figure 5-1.)
The following paragraphs describe the func-
tional operation of the speaker amplifier
with respect to these circuits.

5-7. The audio input signal to the speaker
amplifier is coupled through matching trans-
former Tl wvia jack J1l or terminal board TBl
and applied across LEVEL control RIO and
THRESHOLD control R11. LEVEL control R10
adjusts the positicn of the audio input
which is applied to the amplifier circuit
and THRESHOLD control R11 adjusts the por-
tion of the audio input which is applied

to the dual amplifier circuit. The ampli-
fier circuit amplifies the audio input and
applies it to the loudspeaker for audio

presentation. The dual amplifier circuit,
detector, comparator circuit and THRESHOLD
control R11 form a muting circuit to con-
trol the level of audio input which is
allowed to be amplified.

5-8. The portion of audio signal tapped by
THRESHOLD control R11 is amplified by the
dual amplifier, detected and applied to

the comparator. The dc voltage from the
detector is proportional to the audio sig-
nal as applied to the dual amplifier.

Should the dc increase beyond the reference
voltage applied to the other input of the
comparator, the comparator turns on the
transistor switch which causes the amplifier
to be inhibited. The amplifier remains
inhibited as long as the audio input signal
to the amplifier is beyond the threshold
level set by THRESHOLD control R11l. With
normal levels of audio input signals and

the LEVEL control R10 adjusted for desir-
able levels of speaker output, the THRES-
HOLD control R11l is set so as to prevent

an abnormal level of audio input from

being amplified. The speaker amplifier
signals can also be inhibited by an extermal
mute signal which switches on the transistor
switch preventing amplificaiton of signals.

SECTION IT

FUNCTIONAL OPERATION OF

ELECTRONIC CIRCUITS

5-9. GENERAL.

5-10. This section describes the func-
tional operation of speaker amplifier
circuits shown on the block diagram.

5-11. SPEAKER AMPLIFIER DETAILED CIRCUIT
DESCRIPTION.

5-12. The speaker amplifier (see figure
FO-1) has two controls. LEVEL control R10
sets the volume of audio and THRESHOLD con-
trol R11l sets the point at which the speaker
amplifier output is inhibited due to ex-
cessive levels of audio input.

5-13. The audio signal to the speaker ampli-
fier is applied from jack Jl or terminal
board TB1l across the primary of transformer
Tl. Transformer Tl provides input impedance
matching and coupling of the audio across
LEVEL control R10 and THRESHOLD control R11.
The audio signal is applied from the control
arm of LEVEL control R10 to amplifier UL.
The audio signal is amplified by Ul and cou-
pled by capacitor C2 to amplifier U2. Ampli-
fier U2 provides further amplification of
the audio signal. The audio signal is cou-
pled by capacitor C4 to the loudspeaker con-
nected to terminals E6 and E8 of the circuit
board. Adjusting LEVEL control R10 controls
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the amount of signal amplified and subse-
quently the volume produced by the loud-
speaker.

5~14. Dual amplifier U3A and B, comparator
U4 and transistor switch Ql comprise the
muting circuits for controlling the thres-
hold level of the speaker amplifier. The
portion of audio signal topped off by THRES~
HOLD control R11l is applied to the first
half of the dual amplifier U3A. The por-
tion of audio is amplified by U3A and fur-
ther amplified by second half of the dual
amplifier, U3B. The output signal from am-
plifier U3B is coupled through capacitor C7
to a detector circuit consisting of diodes
CR1 and CR2, capacitors C8 and CY9, and re-
sistors R19, R20 and R21. The detector cir-
cult rectifies and filters the audio signal
and produces a proportional dc voltage from
the. junction of resistors R20 and R21. This
voltage is applied to the noninverting in-
put of comparator U4. The inverting input
of the comparator receives a reference vol~
tage of approximately -2.2 dc developed at
the junction of resistors R22 and R23.
Should the level of audio as set by the
THRESHOLD control R10 increase to a point
whereby the dc from the detector is more
positive than the reference voltage at the
inverting input, the comparator output goes
to approximately -24 Vde. At this level
diode CR7 is forward biased and current
flows through resistors R7 and R12. Voltage
drop at junction of resistors R7 and R12
turns on transistor Q1. Through the collec-
tor-emitter circuit of Ql, amplifier U2 pin
1 is placed at ground. This effectively
deactivates the amplifying muting the audio
output at the loudspeaker. The -24 Vdc out-

T.O. 31WZ-4-322-1

put. from comparator U4 also forward blases
transistor G2, causing THRESHCLD diode (LE!
CR3 to illuminate.

))

5-15. When the input audic signal reduces

to the peint at which the de¢ from the detec-
tor is less positive than the -2.2 Vdc refer-
ence, comparvator U4 output goes to a ground
level. This causes Ql to be reverse biased
thereby removing the ground from amplifier

U2 to allow signal amplification.

5-16. All operating voltages to the speaker
amplifier circuits are supplied by the

series regulator circuit consisting of series
pass transistor Q3 and zener diodes CK5 and

CRH6. The regulator receives unregulated -~48
Vdce. This voltage is in series with series

pass transistor Q3 emitter-collector circuit.
The base of transistor Q3 is clamped to a
fixed voltage by zener diode CR5. Stould

the input -48 Vdec change within a specified
range the series-pass transistor alters its
conduction to compensate for this change.

w1te output voltage is fixed at -24 Vdo by

zener diode CR6.p-Diode (LED) CR8 illuminates
to indicate the regulator is providing out-
put power. As well as operating with -48

Vdc input power by means of straps C and D,
the speaker amplifier circuits can be oper-
ated by a -24 Vdec regulated input by re-
strapping the circuit board with straps B

and E instead of straps C and D.

5-17. By shorting the terminals at TBl ex-
ternal muting can be affected. When this

is done, -24 Vde is looped back through ter-
minal board TBl to forward bias transistor
QL. This deactivates amplifier U2, muting
the speaker amplifier output.

SECTION III

FUNCTIONAL OPERATION OF MECHANICAL ASSEMELIES

NOT APPLICABLE

5-3/(5-4 blank)
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CHAPTER 6

MAINTENANCE

6-1. GENERAL.

6-2. This chapter contains information
necessary to maintain the speaker amplifier.
Section I contains operator maintenance to
be performed at the organization and inter-
mediate maintenance levels. This section

contains performance test table, trouble-
shooting, and repair and replacement infor-
mation. Section II consists of a reference
to Section 1 for all maintenance procedures.
Section IIT consists of a reference to Sec-
tion I for the performance test table.

SECTION I

ORGANIZATIONAL AND INTERMEDIATE MAINTENANCE

6-3. TEST EQUIPMENT.

6-~4. Refer to table 6-1 for a list of main-
tenance support equipment required for Or-
ganizational and Intermediate maintenance

of the speaker amplifier.

6-5. TEST POINTS.

6-6. Table 6-2 lists the points of test de-
signated in the performance test table. Test
points are listed in numerical order and are
identified by location and circuit function.

Table 6-1. Maintenance Support Equipment

EQUIPMENT IDENTIFICATION CHARACTERISTICS
Volt-Ohm-Milliammeter DC voltage: 0 to 53
DC accuracy: +3%
AC voltage: 0 to 127
AC accuracy: *47,
Audio oscillator Range: 500 Hz to 10 KH4
Output Level: 0 to 50 mv
AC voltmeter Vbltage range: 0 to 110 Vrms
Accuracy: +1.5%
Oscilloscope Bandwidth: 15 to 25 Hz
-48 Vdc power supply DC voltage: 43 to 53 vde
DC current: 1.2 amps
Distortion Analyzer Range: 500 Hz to 10 KHz
Accuracy: +0.2%
Wave analyzer Range: 500 Hz to 10 KHZ
Accuracy: - +0.5%




T.0. 31w2-4-322-1

Table 6-2. Test Point Indicators

POINT LOCATION FUNCTION
1 Speaker amplifier front Used to indicate power is
panel applied to speaker amplifier.
2 Speaker amplifier front Used to indicate amplification
panel of input signals.
3 Speaker amplifier front Used to indicate activation of
panel threshold circuit.

6-7. PARTS LOCATION.

fier. Parts location

circuit card assembly,

shooting procedures.

Secondary test points

6-8. Parts location diagrams are provided
to locate all assemblies and circuit ele-
ments which are part of the speaker ampli~

diagrams are included

for the speaker amplifier, figure 6-1, and

figure 6-2. These

diagrams also identify the test points used
in the performance test table and trouble-

Primary test points

are identified by numbers enclosed in stars.

are identified by

Table 6-3. Preliminary Inspection Procedure

uppercase letters enclosed in circles.

6-9. PRELIMINARY INSPECTION PROCEDURE.

WARNING

Prior to performing inspec-
tion, remove power from the
speaker amplifier.

6-10. Refer to table 6-3 for a guide to in-
specting the components of the speaker am-
plifier.

Resistors

Switch

Terminal Board

ITEM INSPECT FOR CORRECTIVE ACTION

Capacitors Overheated or bulging Replace defective capacitors.
capacitors.

Cover Damaged cover. Repair or replace damaged

cover.

Diode Burnt diode. Replace defective diode.

Indicators Dirt, cracked lenses, Clean or replace damaged or
and defective lamps or defective part(s).
lamp holder.

Knobs Loosened or cracked Tighten if loose, Replace if
knobs. cracked.

Panels Scratches, chipped paint, Clean and retouch panel.

and obliterated panel
markings.

Overheated or cracked
resistors.

Positive detent action
for rotary switch.

Dirt, overheating,
arcing, and cracks,

Cold or unsoldered
joints, frayed wires, and
broken insulation. Loose
or broken cable clamp.

Replace defective resistor(s)

Replace defective switch.

Clean or replace damaged
terminal board(s).

Resolder and/or replace as
required.
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Table 6-3. Preliminary Inspection Procedure (Cont)

€ ITEM INSPECT FOR CORRECTIVE ACTION

Chassis Dents, chips, scratches Clean and retouch cabinet.

Assembly rust and corrosion.

6-11. PERFORMANCE TEST TABLE. shown on the schematic diagrams located in
Chapter 8 of this manual. The parts loca-

6-12. The performance tests are contained tion diagrams should be referred to as nece-

in Table 6-4 and consist of step-by-step ssary to facilitate test point locations.

instructions in tablualr form to be per-

formed whenever it is suspected that the 6-13. TROUBLESHOOTING.

speaker amplifier does not meet an opera-

tional performance standard or when it is 6-14. Troubleshooting of the speaker ampli-
desired to check equipment performance fier is presented in Table 6-5 which provi-
after repair has been performed. Each per- des step-by-step instructions for isolating

formance standard in the performance test a malfunction to an adjustment or replace-
table has a corresponding step in the able component. The troubleshooting table
troubleshooting table of this section. If is used when the speaker ampllf1gr_fa1%s to
the speaker amplifier fails to meet any meet a performance standard specified in
performance standard in the performance stan- Table'6-4, the performange test table, and
dard column of the performance test table, contains procedures for 13013F1ng a malfunc-
refer to the corresponding step in the tion to a component. Test points referenced
troubleshooting table to locate the probable in the troubleshooting are shown on the sche-
cause of failure of the speaker amplifier matic diagram contained in Chapter 8. Parts
before proceeding to the next step of the location diagrams should be referred to, as
performance test table. Test points refer- necessary, to facilitate test point loca-
enced in the performance test table are tions.

Table 6-4. Speaker Amplifier, Performance Test Standards

%“~ OPERATION OF POINT OF CONTROL SETTINGS AND PERFORMANCE
STEP TEST EQUIPMENT TEST OPERATION OF EQUIPMENT STANDARDS
NOTE

Disconnect loudspeaker from terminal E6 and E8 for
the performance test standards.

FREQUENCY RESPONSE

1 Connect test equip- Turn VOLUME control to OFF
ment as shown in position and THRESHOLD con-
Figure 6-3. trol fully counterclockwise.
2 test point Turn VOLUME control to ON Indicator lights.
1 position and observe POWER
indicator.
3 Adjust audio oscilla-

tor No. 1 for a fre-
guency of 1 KHz at a
level of 35 mv rms as
indicated by AC volt-
meter No. 1.

4 Observe oscilloscope Adjust VOLUME control for a [10.75 *2.5 V p-p free
waveform. 3.8 Vrms indication on AC of clipping or limi-
voltmeter No. 2. ting.
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COM
AUDIO g 0SC I L LOSCOPE
OSCILLATOR [COM
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N SPEAKER 8n
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- NO. 2
NO. ! vDC __RTN com
Tal | {
48 VDC RTN +
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SUPPLY vDC s 2 -
MTCIP-2-5
Figure 6-3. Frequency Response, Test Setup Diagram

Table 6-4: Speaker Amplifier, Performance Test Standards (Cont)

OPERATION OF POINT OF CONTROL SETTINGS AND PERFORMANCE
STEP TEST EQUIPMENT TEST OPERATION OF EQUIPMENT STANDARDS
5 Repeat steps 2 and 3 Same as step 3.

for frequencies of
500 Hz, 5 KHz, and

10 KHz.
6 Connect test equip-
ment as shown in
figure 6-4.
OUTPUT WITH INPUT SHORT CIRCUITED
7 Record AC voltmeter Less than 28.2 mv.

indication as Vrms.

TOTAL HARMONIC DISTORTION

8 Connect test equip-
ment as shown in
figure 6-5.
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Table 6-4. Speaker Amplifier, Performance Test Standards (Cont)

OPERATION OF POINT OF CONTROL SETTINGS AND PERFORMANCE ‘ﬁﬁa
STEP TEST EQUIPMENT TEST OPERATION OF EQUIPMENT STANDARDS @

TOTAL HARMONIC DISTORTION (Cont)

9 Set distortion ana-
lyzer controls as
follows:

Control/

Switch Setting

INPUT NORMAL

FUNCTION VOLT-
METER

MODE MANUAL

METER RANGE 10V
HIGH PASS As Re-

FILTER quired
10 Adjust audio oscillaf Adjust VOLUME control for a
tor for a frequency 3.8 Vrms indication on dis-
of 500 Hz at a level tortion analyzer.

of 35 mv rms as in-
dicated by AC volt-
meter No. 1.

11 Set FUNCTION switch
to SET LEVEL and
METER RANGE switch
to 100 PERCENTAGE.

12 Adjust SENSITIVITY
and VERNIER controls
for a full scale de-
flection of meter.

13 Set FUNCTION switch
to DISTORTION.

14 Set FREQUENCY RANGE, Less than 5 percent.
FREQUENCY DIAL, and
BALANCE controls and
METER RANGE switch
as required to ob-
tain a minimum in-
dication on distor-
tion analyzer meter.

15 Repeat steps 9 Same as step lé&.
through 14 for fre-
quencies of 1 KHz,
5 KHz, and 10 KHz.

INTERMODULATION DISTORTION

16 Except for audio os-
cillators, connect
test equipment as
shown in figure 6-6.

17 Set wave analyzer
controls and switches
as follows:
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AUDIO - T8I
OSCILLATOR SPEAKER VSS VOM
NO. | AMPLIF IER '
RTN
AUDIO Es Ee Ve a8 vpc
OSCILLATOR POWER
NO. 2 RTN SUPPLY
80
3w
AC WAVE
VOLTMETER & COM | ANALYZER
MTCIP-2-9
Figure 6-6. Intermodulation Distortion, Test Setup Diagram
Table 6-4. Speaker Amplifier, Performance Test Standards (Cont)
OPERATION OF POINT OF CONTROL SETTINGS AND PERFORMANCE
STEP TEST EQUIPMENT TEST OPERATION OF EQUIPMENT STANDARDS
INTERMODULATION DISTORTION (Cont)
Control/
Switch Setting
SCALE VALUE ABSO-
LUTE
MAX, INPUT 3v
VOLTAGE
RANGE 3v
MODE NORMAL
SELECTOR
FREQUENCY 1 KHz
18 Connect audio oscillad
tor No. 1 to speaker
amplifier.
19 Adjust audio oscilla-

tor No. 1 for a fre-
quency of 1 KHz at a
level of 35 mv as in-
dicated by AC volt-
meter No. 1.
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Table 6-4. Speaker Amplifier Performance Test Standards (Cont)

OPERATION OF POINT OF CONTROL SETTINGS AND PERFORMANCE
STEP TEST EQUIPMENT TEST OPERATION OF EQUIPMENT STANDARDS

INTERMODULATION DISTORTION (Cont)

20 Adjust wave analyzer
FREQUENCY, COARSE
and FINE controls
for maximum indica-
tion.

21 Adjust VOLUME control for
1.9 Vrms indication on wave
analyzer.

22 Connect audio oscil-
lator No. 2 to spea-
ker amplifier.

23 Adjust aduio oscilla-
tor No. 2 for a fre-
quency of 1.2 KHz.

24 Adjust wave analyzer
FREQUENCY, COURSE

and FINE controls fox
maximum meter indica-
tion.

25 Adjust audio oscilla-
tor No. 2 level for g
1.9 Vrms indication
on wave analyzer.

26 Set wave analyzer
SCALE VALUE switch to
% or dB and RANGE
switch to IV.

27 Adjust wave analyzer
REFERENCE ADJUST con-
trol for full scale
meter indication.

28 Adjust wave analyzer
FREQUENCY control for
800 Hz.

29 Using frequency con- Less than 5 percent.
trols and RANGE
switch obtain maxi-
mum meter indication.
Relate indications to
percent of intermodu-
lation distortion as
follows:

1 V= 100 percent
300 mv 30 percent
100 mv 10 percent

30 mv 3 percent

[}

30 Repeat steps 28 and Same as step 29.
29 for 1.4 KHz.

SIGNAL TO NOISE RATIO

31 Connect test equip-

ment as shown in E
figure 6-7.
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COM - VOM
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OSCILLATOR
33K
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V_‘?C POWER
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!
-48 RTN
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VOLTMETER T N
NO. i E6 AC
8a COM VOLTMETER
SPEAKER W NO. 2
AMPLIFIER
E8
MTCiP-2-10
Figure 6-7. Signal to Noise Ratio, Test Setup Diagram
Tabie 6-4. Speaker Amplifier Performance Test Standards (Cont)
OPERATION OF POINT OF CONTROL SETTINGS AND PERFORMANCE
STEP TEST EQUIPMENT TEST OPERATION OF EQUIPMENT STANDARDS
SIGNAL TO NOISE RATIO (Cont)
32 Adjust audio oscilla- Adjust VOLUME control for
tor for 35 mVrms as 3.8 Vrms indication on AC
indicated by AC volt- voltmeter No. 1 and note dB
meter No. 1. equivalent.
33 Remove audio oscilla- Greater than 40 dB.
tor and connect 33
kohm resistor to in-
put. Note AC volt-
meter dB indication.
Algebraically calcu-
late dB difference
between this indica-
tion and as noted in
step 32 in order to
obtain signal to
noise ratio.
DC POWER VARIATION
34 Connect test equip-
ment as shown in
figure 6-8.




T.0. 31W2-4-322-1

com - VOM
CAUDIO @ A d — @ +
OSCILLATOR
~48 48 VDC
;?C POWER
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VOLTMETER | COM TBI ]
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vDC
Fe c P
SCILLOSCOPE
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AMPLIFIER ES
MTCIP-2-11

Figure 6-8. DC Power Variation, Test Setup Diagram

Table 6-4. Speaker Amplifier Performance Test Standards (Cont)

OPERATION OF POINT OF CONTROL SETTINGS AND PERFORMANCE
TEST EQUIPMENT TEST OPERATION OF EQUIPMENT STANDARDS

DC POWER VARIATION (Cont)

Adjust audio oscilla- Adjust VOLUME control for
tor to 1 KHz at 35 10.75 V p-p waveform as dis-
mVrms as indicated on played by oscilloscope.

AC voltmeter.

Adjust power supply 10.75 V p-p.
for -43.2 Vde as in-
dicated by VOM and

observe oscilloscope

waveform.

Repeat step 40 for an Same as step 36.

input voltage of "
~52.8 Vde. o

Adjust power supply
for -48 Vdec as indi-
cated by VOM.

FRONT PANEL INPUT

Connect test equip- Adjust VOLUME control to OFF
ment as shown in position.
figure 6-9.
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Table 6-4. Speaker Amplifier Performance Test Standards (Cont)

22-1

OPERATION OF POINT OF CONTROL SETTINGS AND PERFORMANCE
STEP TEST EQUIPMENT TEST OPERATION OF EQUIPMENT STANDARDS
NOTE
Jumper shown on figure 6-9 (TBl input) shall not
be connected.
FRONT PANEL INPUT (Cont)
40 Reconnect loudspeaker to
terminals E6 and E8 and ad-
just VOLUME control for a
comfortable listening level.
41 Disconnect audio os- Test point Tone is not audible at
cillator from terminall 2 loudspeaker.
board TBl and install
a jumper across TBl
input pins and ob-
serve audible tone.
42 Plug in WECO 310 plug or Tone is audible at
equivalent into INPUT jack. |[loudspeaker.
43 Disconnect all test

equipment.
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Table 6-5. Speaker Amplifier, Troubleshooting Procedure
' IF INDICATION TF INDICATION | ?3
STEP SYMPTOM ISOLATION PROCEDURE IS NORMAL 1S ABNORMAL 5
2 POWER indicator Connect VOM between Proceed to step Check fuse Fl and
does not light. test point A(-) and be. replace if blown.
B(+) and check for
-48 Vdc.
c. Connect VOM between | Proceed to step Check diode CR4
test point C(-) and 4d. and CR5 and re-
B(+) and check for sistor R25.

zener voltage.

d. Connect VOM between Proceed to step Check series-pass
test point D(-) and be. transistor Q3,
B(+) and check for diode CR6, resisg-~
-24 Vde 210%. tor R26, and ca-

pacitor Cl2. Re-
place defective

component.
4 Output waveform a. Connect oscilloscopel Check capacitor Proceed to step
is out of toler- between test point C4 and C5 and 4b.
ance . E (vert) and B resistor R8.
(ground) and ob-
serve waveform free
of clipping and/or
limiting .
b. Connect VOM between Proceed to step Proceed to step
test point B(+) and 4o 4f .
E(-) and check for
approximately -12
Vdc.
c. Connect oscilloscope] Check U2 and asso-| Proceed to step
between test point ciated components.] 4d.
B (ground) and G Replace U2 or de-
(vert) and check for| fective component.
waveform free of
clipping and/or
limiting.
d. Connect oscilloscope] Check Ul and asso-| Proceed to step
between B (ground) ciated components.i 4e.
and H (vert) and Replace Ul or
check for waveform. defective compo-
nent.
e. Connect oscilloscope| Replace LEVEL Replace trans-
between test point potentiometer R10.| former T1.
J (ground) and K
(vert) and check for
waveform.
£f. - Connect VOM between Check transistor Proceed to step
test point B(+) and Q1 and resistor bg .
L{(-) and check for R7. Replace de-
approximately zero fective component.
volts.

g. Connect VOM between Check CR1 and CR2,| Replace potentio-

test point B(+) and resistors RIL8, meter RI11.
M(~-) and check for R19, R20 and R21,

voltage less than and capacitors C7,

-2.2 Vdc. C8, and C9. Re-

place defective
component.
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G%v Table 6-5. Speaker Amplifier Troubleshooting Procedure (Cont)
IF INDICATION IF INDICATION
STEP SYMPTOM ISOLATION PROCEDURE IS NORMAL IS ABNORMAL
5 Output waveform is Connect oscilloscope Replace U2. Replace Ul.
out of tolerance. between test point

G (vert) and B (ground)
and observe waveform.

7 Output level is Replace UZ2.
not within toler-
ance with input

shorted.
14 Total harmonic Connect distortion ana- Replace U2. Replace UL.
distortion is not lyzer between test
in tolerance. points G(-) and B(+)
and check for minimum
distortion.
15 Total harmonic Same as step 14. Replace U2. Replace Ul.
distortion is not
in tolerance.
29 Intermodulation Connect distortion ana- Replace U2. Replace Ul.
distortion is not lyzer between test
in tolerance. point G(-) and B(+) and

check for acceptable in-
termodulation distor-

tion.
30 Same as step 29.
33 Signal-to-noise Replace U2.
ratio is not in
tolerance.
36 Waveform is out of Check diodes CR4,
tolerance. CR5 and CR6 and
transistor Q3. Re
place defective
transistor.
37 Waveform is out of Same as step 36.
tolerance.
41 Tone is audible Replace INPUT
from loudspeaker. jack J1.
42 Tone is not audi- Same as step 41.
ble from loud-
speaker.
6-15. REPAIR AND REPLACEMENT. ' given in paragraph 2-18. Remove and re-
place defective components and/or parts of
6-16. Repair and replacement information the assemblies in accordance with the
. is contained in the following paragraphs. following paragraphs.
gﬁ;’- =
6-17. REPAIR. Repair of the speaker am- 6-19. Chassis and Panel Mounted Components.

aplifier is accomplished using standard
shop practices. Locate the defective
component and/or part with the aid of the
parts location diagrams contained in this

No special procedures are required for re-
moval of chassis and panel mounted compon-
ents. Their removal is obvious. Refer to
illustrated parts breakdown, Chapter 7, to

section. - > 2

aid in location and removal of components.
6-18. REMOVAL, AND REPLACEMENT. Remove When removing components perform the
defective assemblies by reversing the order following:
of the installation procedures contained in
paragraph 2-18. Replace the defective 1. Remove all power from equipment before

assemblies by performing the procedures attempting disassembly.
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2. When disconnecting leads from compon-
ents, tag leads to ensure proper replacement
and reconnection of leads.

Avoid brezithjng fumes generated by
soldering. Eye protection is required.

3. When unsoldering component, always use
a heat sink applied to component lead.

6-20. Printed Circuit Card Components.

1. Always use a heatsink applied to the
component lead being soldered. Sink the
lead as near the soldering connection as
possihle, between the point of application
of heat and the component.

2. Use the minimum soldering iron tip heat
consistent with area being soldered.

CAUTION

Do not use ac powered soldering
iron without line isolation.

3. When soldering operation is completed,
clean flux residue from area of repair.

6-21. REASSEMBLY AND TESTING.

6-22. The following paragraphs contain the
necessary information reassembling and test-
ing the speaker amplifier.

6-23. REASSEMBLY., Reassemble the speaker
amplifier components and/or parts in the re-
verse order of removal and use the appli-
cable illustration in Chapter 7, Illustrated.
Parts Breakdown.

6-24. TESTING. After the speaker amplifier
has been repailred and reassembled, test in
accordance with the performance test stan-
dards provided in Table 6-4

6-25. CLEANING.

6-~26. All exterior and interior surfaces of
the speaker amplifier should be free of dirt,
grease, and fungus. Perform the following
general procedures to clean the speaker am-
plifier.

1. Using a clean, dry lint-free cloth or
brush, remove dust and loose dirt.

2. PRemove grease, fungus, and ground-in
dirt in accordance with TT-C-490 Type I,

method IIT. Dry with a clean, dry, lint-
free cloth.

3. Clean the front panel and controls
using a soft clean cloth. TIf dirt is diffi-

cult to remove, dampen the cloth with water.

4. Clean the interior surfaces with a dry,
lint-free cloth or vacuum cleaner. If
available, a stream of low pressure com-
pressed air may be used.

Enamel, Gloss Alkyd, TT-E-489 is
flammable and moderately toxic to
eyes, skin and respiratory tract. Eye
and skin protection required. Good
general ventilation is normally ade-
quate,

5. To preserve the appearance of the equip-

ment and prevent rust and corrosion, retouch
painted surfaces where paint has been gouged

or scraped off. Before repainting a defec-
tive area, repeat step 2 to remove dirt,
dust, grease and other foreign matter. Use
No. 00 or No. 000 sandpaper (FSN 5350-271-
7939) to clean the surface down to the bare
metal. Use a clean soft cloth to remove
loose dust and metal particles. Apply one
coat of wash primer per MIL-C-15328 followed
by one coat of light gray lusterless baking
enamel per MIL-E-15090, color No. 36307 of
federal standard 595.

6-27. . LUBRICATION.
NOT APPLICABLE.
6-28. ALIGNMENT AND ADJUSTMENT.

6-29. The only alignment or adjustment re-
quired for the speaker amplifier, is the ad-
justment of the threshold control located on
the front panel. Adjustment of the THRES-
HOLD control varies with the installation
and desired listening levels. The following
procedures provide a method for achieving an
approximate setting. The operator at his
discretion may desire to vary from this
setting:

1. Adjust THRESHOLD control (screwdriver
adjustment on front panel) fully counter-
clockwise.

2. With audio input at normal levels ad-
just VOLUME control for desired level of
listening.

3. Adjust THRESHOLD control until audio
for loudspeaker is not heard.

4. Adjust THRESHOLD control slowly counter-
clockwise until audio is again heard. Con-
tinue turning control counterclockwise ap-
proximately 1/8 turn past the point at which
audio signals were heard.

SECTION IL

SPECIAL MAINTENANCE

6~-30. GENERAL.

6~31. All special maintenance procedures

6-16 Change 1

are the same as those for organizational and
intermediate maintenance. Refer to Section
I for these procedures.
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é SECTION III

PERFORMANCE TEST CHECKS

6-32. GENERAL. meets minimum performance standards. These
- tests cover significant overall functions

6-33. Perform the overall performance of the equipment to enable maintenance

test checks for the speaker amplifier provi- personnel to determine if the speaker ampli-

ded in Table 6-4 to ensure that the equipment fier is operating correctly.

6-17/(6-18 blank)







CEAPTER 7

ILLUSTRATED PARTS BREAKDOWN

7-1. INTRODUCTION.

7-2. This Illustrated Parts Breakdown lists
and describes the parts necessary for the
support of the Speaker Amplifier Assembly
Part Number 770-440RM, manufactured by Tele-
Signal Corporation, Hauppauge, N.Y. It is
used for requisitioning, storing, issuing
and identifying parts, and for illustrating
assembly and disassembly relationships.

7-3. In general, the assemblies and parts
installed at the time the end item(s) was
manufactured are listed and identified in the
manual. When an assembly or part (including
vendor items), which is different from the
original, was installed during the manufac-
ture of later items, series, or blocks, all
assemblies and parts are listed (and "Usable
On" coded). However, when the original
assembly or part does not have continued
application (no spares of the original were
procured or such spares are no longer
authorized for replacement), only the pre-
ferred assembly or part is listed. Also,
when an assembly or part was installed during
modification, and the original does not have
continued application, only the preferred
item is listed. Repair Parts Kits and

Quick Change Kits are listed when they are
available for replacement.

7-4. MAINTENANCE PARTS LIST.

7-5. This parts list is separated into
figures by main groups or assemblies and
keyed to associated illustrations by figure
and index numbers. The groups are systemati-
cally broken down into installations, assem-
blies, and detail parts, which fall intoc the
following categories: Those which have been
procured as spares, and those which are
subject to frequent removal and replacement.

7-6. INDENTION. Parts listed in the mainte-
nance list are indented to indicate item
relationship or NHA. The nomenclature of
each assembly is followed in the list
(except for attaching parts) by the nomencla-
ture of its components indented one column

to the right. This indention indicates the
relationships of the components to the
assembly. To determine the next higher
assembly of a part or assembly, note the
column in which the first word of the nomen-
clature appears. The first item directly

Manufacturer's Code

00348

01349
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above which appears one column to the left
(except for attaching parts), is the NHA.

7-7. ABBREVIATIONS. All symbels and abbre-
viations used in this maintenance parts list
are in accordance with Military Standard
MIL-STD-12.

7-8. ATTACHING PARTS. Attaching parts are
identified by the abbreviation (AP) follow-
ing the description of the part.

7-9. UNITS PER ASSEMBLY. The quantity
shown in this column represent the units re-
quired for one next higher assembly, sub-
assembly, or sub-subassembly. The abbrevia-
tion "AR" (as required) is used when the
quantity required must be determined when the
parts are installed. The abbreviation "REF"
(reference) indicates that this item has
been previously listed under its next higher
assembly. The "SEE FIGURE'" notation in the
description of the item will indicate the
figure and index number at which the units
per assembly can be determined.

7-10. MANUFACTURER'S CODE. Part Numbers
other than those of the prime contractor are
designated by manufacturer's code symbols in
parentheses following the description of the
part. These codes are in accordance with the
Federal Supply Code for Manufacturer's Cata-
loging Handbook H4-1, 1i4-2, or H4-3 and
amendments thereto. The absence of a code,
or manufacturer's name, in the Maintenance
Parts List means that the part is identified
by the part number of the end item manufac-
turer or the part is a Government Standard.

7-11. USABLZ ON CODE. The absence of a
usable on code symbcl in the Usable on Code
column of the Maintenance Parts List indi-
cates that the part is used on all articles
covered by this manual. There are no Usable
on Codes applicable to this manual.

7-12. S50URCE, MAINTENANCE, AND RECOVERA-
BILITY (SMR) CODE DEFINITIONS. Definitions
of applicable source, maintenance, and re-
coverability (SMR) codes are set forth in
T.O0. 00-25-195. Codes were not available
for insertion in the SMR co_umn herein as of
the publication date of this manual.

7-13. The manufacturer's codes arrangec
numerically are as follows:

Manufacturer's Name and Address

Microtran Co. Inc.
145 East Mineola Ave.
Valley Stream, N.Y. 11582

Alliance Mfig, Co.
22790 Lake Park Blvd.
Alliance, Oh 44601
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Manufacturer's Code

Manufacturer's Name and Address

04713 /

Staver Co. Inc., The
41-51 N. Saxon Ave.
Bay Shore, N.Y. 11706

Motorola Inc., Semiconductor
Products Div.

5005 E. McDowell Rd.

Phoenix, AZ 85008

Cornell~Dublier Electronics
Division of Federal Pacific
Electric Co.

2652 Dalrymple St.

Sanford, NC 27330

National Semiconductor Corp.
P. 0. Box 443

Commerce Drx.

Danbury, Ct 06810

Greenfield Tap and Die

A United-Greenfield Div of
TREW Inc.

Sanderson St.

Greenfield, MA 01301

Penn Engineering and Mfg Corp.
0ld Easton Highway
Doylestown, PA 18901

Cambridge Thermonic Corp.
445 Concord St.
Cambridge, MA 02139

Dialight Corp. Sub. of
Digitronics Corp.

60 Stewart Ave.

Brooklyn, NY 11237

Kulka Electric Corp.
633-643 S. Fulton Ave.
Mt. Vernon, N.Y. 10550

Littlefuse Inc.
800 E. Northwest Hwy.
Des Plaines, IL 60016

Switchcraft Inc.
5555 N. Elston Ave.
Chicago, IL 60630

Smith Herman H. Inc.
812 Snediker Ave.
Brooklyn, NY 11207
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Figure Units Usable
& Index Part . Per On
Number Number 1 234 5 6 7 8 Description Assy Code SMR
77-440RM SPEAKER AMPLIFIER ASSEMBLY 1 AFFFD
77-440RM~26 COVER 1 XBFZZ
MS51957~14 SCREW (AP) 4 “|PAFZZN
MS35338-134 WASHER (AP) 4 PAFZZN
MS15795=804 . WASHER (AP) 4 PAFZZN
CK06BX104M -CAPACITOR 1 PAFZZN
1073 TERMINAL, Strip (83330) 1 XBFZZ
MS51959-3 SCREW (AP) 2 PAFZZN
1MS15795-802 WASHER (AP) 2 PAFZZN
MS35338-134 WASHER (AP) 2 PAFZZN
MS35650-224 NUT (AP) 2 PAFZZN
JAN2N4919 TRANSISTOR 1 PAFZZN
MS51959-5 SCREW (AP) 1 PAFZZN
MS15795-802 WASHER (AP) 1 PAFZZN
MS35338-134 WASHER (AP) 1 PAFZZN
MS35650-224 NUT (AP) 1 PAFZZN
BS2600F-006 WASHER, Compression (04713) 1 PAFZZN
B5220F-003 WASHER, Mica (04713) 1 PAFZZN
CMO6FD132G03 CAPACITOR 1 PAFZZN
M4H TRANSFORMER (00348) 1 PAFZZN
MS51959-3 SCREW (AP) 2 PAFZZN
MS15795-802 WASHER (AP) 2 PAFZZN
MS35338-134 WASHER (AP) 2 PAFZZN
MS353650-224 NUT (AP) 2 PAFZZN
77-440RM-25 BRACKET, Transformer 1 XBFZ7Z
MS51959-14 SCREW (AP) 1 PAFZZN
LKS440-2 NUT, Self-locking, clinch 2 PAFZZN
(46384) (Tele-Signal
specification control
drawing A318T005-104)
77-440RM-25-101 . BRACKET : 1 XBF?E
77-440RM-08 CIRCUIT CARD ASSEMBLY 1 \ “IPAFDD
Speaker amplifier (See &1}1 R
figure 7-2 for detail -
breakdown)
MS51959-17 SCREW (AP) 4 PAFZZN
1MS15795-804 WASHER (AP) 4 PAFZZN
MS35338-135 WASHER (AP) 4 PAFZZN
MS35650-244 NUT (AP) 4 PAFZZN
8703 SPACER, Sleeve (83330) (Tele- 4 XBFZZ
Signal- specification
control drawing
A308T019-012)
1410-4 TERMINAL LUG (83330) 1 PAFZZN
(Tele-Signal specification
control drawing
A540T017-102)
600Y8 TERMINAL BOARD (7 182) 1 XBFZZ
MS51957-30 SCREW (AP) 4 PAFZZN
JJo82 JACK, Phone (82389) 1 PAFZZN
4-%SR10B SPEAKER (26234) 1 PAFZZN
MS51959-32 SCREW (AP) 4 PAFZZN
MS15795-806 WASHER (AP) 4 PAFZZN
MS35338-136 WASHER (AP) 4 PAFZZN
MS35650-264 NUT (AP) 4 PAFZZN
77-440RM-28 SPEAKER SCREEN 1 MFFZZ
507-4761-3331-500 LED, Red Cartridge (72619) 1 PAFZZN
250-8738~14-504 LED, Holder (72619) 1 PAFZZN
FO2A250V1-2A FUSE, (01349) 1 PAFZZN
342004 FUSE HOLDER (75915) 1 PAFZZN
507-4861-3332-500 LED, Green Cartridge (72619) 1 PAFZZN
250-8738-14-504 LED, Holder (72619) 1 PAFZZN
MS91528-1F2B-1F2B_ KNOB, Volume Control 1 PAFZZN
RV4NBYSD253C ' POTENTIOMETER 1 PAFZZN
MS25082-20 NUT (AP) 1 PAFZZN
77-440RM-21 PANEL, Front 1 XBFZZ
MS51957-27 SCREW (AP) 4 PAFZZN
MS35338-136 WASHER (AP) 4 PAFZZN
MS15795-806 ) WASHER (AP) 4 PAFZZN
GA2G028S253C s POTENTIOMETER 1 PAFZZN
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Figure Units Usable
& Index Part 5 Per On
Number Number 123456 7 8 Description Assy Code SMR
7-1-38 77-440RM-27 BRACKET, Potentiometer 1 XBFZZ
-39 MS51957~3 . SCREW (AP) 2 PAFZZN
MS15795-802 . WASHER (AP) 2 PAFZZN
MS35338-134 . WASHER (AP) 2 PAFZZN
MS35650-224 . NUT (AP) 2 PAFZZN
-40 77-440RM-90 . WIRING HARNESS 1 MFFZZ
77-440RM-22 PLATE, Right ‘Side 1 AFFFZ
-41 MS51957-14 . SCREW (AP) 2 PAFZZN
MS35338-134 . WASHER (AP) 2 PAFZZN
MS15795-804 . WASHER " (AP) 2 PAFZZN
-42 MS51959-14 SCREW (AP) 2 PAFZZN
-43 CLS632-2 . NUT, Plain, clinch (46384) 2 PAFZZN
(Tele-Signal specification
control drawing
A318T006-111) .
-44 LKS440-2 . NUT, Self-locking, cltinch 6 PAFZZN
(46384) (Tele-Signal
specification control
drawing A318T005-104)
~-45 77-440RM-22-101 . . PLATE 1 XBFZZ
77-440RM-23 . PLATE, Left Side 1 AFFFZ
-46 MS51957-14 . SCREW (AP) 2 PAFZZN
MS35338-134 . WASHER (AP) 2 PAFZZN
MS15795-804 . WASHER (AP) 2 PAFZZN
-47 MS51959-14 SCREW (AP) 2 PAFZZN
-48 CLS632-2 . NUT, Plain, clinch 2 PAFZZN
(46384) (Tele-Signal
specification control
drawing A318T006-111)
-49 LKS440-2 . NUT, Self-locking, clinch 2 PAFZZN
) (46384) (Tele-Signal
specification control
drawing (A318T005-104)

-50 77-440RM-23-101 . PLATE 1 XBFZZ
-51 CLS632-2 . NUT, Plain, clinch 4 PAFZZN
(46384) (Tele-Signal
specification control
drawing A318T006-111)

-52 77-440RM-24-101 1 XBFZZ

PLATE .
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Figure 7-2. Speaker Amplifier Circuit Card Assembly
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Figure Units Usable

& Index Part i . Per Oon

Number Number 12345 6 7 8 Déscription Assy Code SMR

7-2- 77~-440RM-08 CIRCUIT CARD ASSEMBLY, Speaker Ref < ~ PAFDD}L»,

~ Amplifier (see figure 7-1-16 ) e
» for NHA)
-1 JANIN4QQ2 SEMICONDUCTOR DEVICE 1 PAFZZN
-2 WMF1P1l CAPACITOR, Precision Mylar 3 PAFZZN
(69023) (Tele-Signal
specification control
. drawing TCMO104KL1)
-3 RW68V500 RESISTOR 1 PAFZZN
-4 RCR20G2ROIM RESISTOR ) 1 PAFZZN
-5 vV7-2 HEATSINK (04232) o 1 XBFzZZ
-6 | LM384 __ AMPLIFIER, Linear power » - 1 PAFZZN
-7 CS13BG226K CAPACITOR 2 PAFZZN
-8 -1 CS13BG475K CAPACITOR 2 PAFZZN
-9 RCRO7G393JM RESISTOR 1 PAFZZN
-10 RCRO7G822IM RESISTOR 3 PAFZZN
-11 RN55D3572F . RESISTOR 1 PAFZZN
-12 IC54A . AMPLIFIER, Linear 2 PAFZZN
-13 RN55D2003F RESISTOR 1 PAFZZN
=14 RCRO7G203JM RESTSTOR 3 PAFZZN
-15 JAN2N3638A -~ TRANSISTOR -2 PAFZZN
-16 RCR0O7G222JIM RESISTOR 1 PAFZZN
-17 RCRO7G103JM RESISTOR 4 PAFZZN
-18 JANLN456A SEMICONDUCTOR DEVICE 3 PAFZZN
-19 RCRO7G102JM RESISTOR . 3 PAFZZN
-20 RCRO7G243IM RESISTOR 1 ey PAFZZN
-21 WMF1S68 CAPACITOR (09023) Laal TEY PAFZZN
-22 |} RCR20G510JM RESISTOR L ¢ 1 PAFZZN
23 | IC55A 60 Mcrd5%N AMPLIFIER, Linear dual —¢7° 1 PAFZZN
-24 CS13BF476K CAPACITOR 1 PAFZZN
=25 RCRO7G473IM RESISTOR 2 PAFZZN
-26 RW69V200 - RESISTOR 1 PAFZZN
«<7-27 WBR250-50 CAPACITOR (09023) 2 PAFZZN

-28 JAN1IN5359B SEMICONDUCTOR DEVICE 1 PAFZZN
-29 WBR500-35 CAPACITOR (09023) 1 PAFZZN
-30 JANIN5361B SEMICONDUCTOR DEVICE 1 PAFZZN
-31 RCRO7G392JM4 RESISTOR 1 PAFZZN
-32 1558-2 LUG, Turret (71279) 22 PAFZZN
-33 77-440RM-06-101 PRINTED WIRING BOARD 1 XAFZZ

7-7/(7-8 blank)
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f CHAPTER 8
CIRCUIT DIAGRAMS

8-1. GENERAL. Figure Number

8-2. This chapter contains the schematic and
wiring diagrams for the Speaker Amplifier. FO-1

8-3. INDEX OF DIAGRAMS.

8~4. The schematic and wiring diagrams and FO-2
their corresponding figure numbers are listed -
as follows:

™ U.S. GOVERNMENT PRINTING OFFICE: 1978 ~ 689-000/1416 9-II

Title

Speaker Amplifier,
Schematic Diagram

Speaker Amplifier,
Wiring Diagram

8-1/(8-2 blank)
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I— CIRCUIT CARD ASSEMBLY

AN

R25
1OW

e o~

-24 vDC

(L‘ —()———-M——q’__—'\/\/\, ]E4 ﬁ _ - —é
T — —
-24 VDC C ‘Y \L C.S ‘ Q3 ﬁr
t@ﬁggz R2e O.1pF 2N4919 CR6 _
39K £s) | W | ) IN536IB ci2
AAA~ s L &2
T8I 5;; Agj[;- — L
& LE2! _»” , ) {
T R27
EXT MUTE | O— . 3 C ﬁ\i/ N .
a7
i 1E20 N\ ers a7 2.0
EXT MUTE | O— s ;
2 ON"
r -
+48 VDC RET [— ° C ) )
ING56A
STATION GND b—|—O— \\4 2
— T l A AYAY '%
3 E7
-48 VDC INPUT | O [ xg?
S 2.2K
INPUT | © .
2N3638
6
INPUT |  O—f——n
R4
20K
2o
Ji 3
AV ? — (O N : - .
i 1o0V A
[__“C* 39K 35.7K UL ::\ 250
1 % /’l . l[
- = - - ! i [AN
N +
/J7 R2 R3 \J; 5; 200K
§
8.2K 8.2K 22, oW
THRESHOLD oW l s e vo
2 El3 -24 vpC 10K
o I e CR2
RI9 R20
K A
N IN4S6 me R20
AAA~ )
JE14 R|I:
R RIS
: 7 A -068 ¥ R2I
~ 47 -24 vDC e . R cea oes v ol
+] 35v 1 a7
AAA~ AAA e . l

R8
2
172w co
AAN * & ‘
Lo S
-1 ! - OUTPUT LSI
100V 24 voC
E6
-24 vDC ES ;
THRESHOLD
! Ao CR3
EI84
R24 l
8.2K

Q2
2N3638

- NOTES:
. UNLESS OTHERWISE SPECIFIED:

ALL RESISTOR VALUES ARE IN OHMS, /4 W.
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Figure FO-1. Speaker Amplifier, Schematic
Diagram



