
TM 11-5820-570-14

TECHNICAL MANUAL

OPERATOR’S, ORGANIZATIONAL,  DIRECT SUPPORT

AND GENERAL SUPPORT MAINTENANCE MANUAL

FOR

MAINTENANCE CONTROL GROUP AN/GSA-99(V)1 (NSN 5895-00-930-0132)

MAINTENANCE CONTROL GROUP AN/GSA-99(V)2 (NSN 5895-00-930-0172)

MAINTENANCE CONTROL GROUP AN/GSA-99(V)3 (NSN 5895-00-930-0171)

MAlNTENANCE CONTROL GROUP AN/GSA-99(V)4 (NSN 5895-00-930-0170)

MAINTENANCE CONTROL GROUP AN/GSA-99(V)5 (NSN 5895-00-930-0173)

MAINTENANCE CONTROL GROUP AN/GSA-99(V)6 (NSN 5895-00-930-0169)

MAlNTENANCE CONTROL GROUP AN/GSA-99(V)7 (NSN 5895-00-930-0133)

MAINTENANCE CONTROL GROUP AN/GSA-99(V)8 (NSN 5895-00-930-0168)

MAINTENANCE CONTROL GROUP AN/GSA-99(V)9 (NSN 5895-00-930-0163)

MAINTENANCE CONTROL GROUP AN/GSA-99(V)lO (NSN 5895-00-930-5578)

MAINTENANCE CONTROL GROUP AN/GSA-99(V)11 (NSN 5895-00-930-5579)

MAINTENANCE CONTROL GROUP AN/GSA-99(V)12 (NSN 5895-00-930-0134)

(NUS 6283)

HEADQUARTERS, DEPARTMENT OF THE ARMY

JUNE 1976



WARNING

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT

Be careful when working on the 24-volt dc

power supply circuits, or on the ll5-volt ac

line connections. Serious injury or death

may result from contact with these points.

DON’T TAKE CHANCES!
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PREFACE

This Manual describes the maintenance control center NUS 6283 installed at mainlinesites of the ET-A
communicat ions system.  Part  I  provides instal lat ion instruct ions,  operat ing procedures,  theory of
o p e r a t i o n ,  a n d  i n f o r m a t i o n .   T h e o r y  o f  o p e r a t i o n  i s  d e s c r i b e d  a t  t h e  e q u i p m e n t  l e v e l ,  a n d
emphasis is placed on the interrelation of the modules rather than on circuitdetails. The modules are
described in Part II, except for Lambda Power Supply LE 102 FM-1735-1.  Refer to the power supply
manufacturer's instruction manual for power supply operation and maintenance.

The maintenance control center conforms to a modular concept and is maintained to the direct support (3rd
echelon) level.  Maintenance to this level of support is concerned with localizing trouble to a particular
module.  When trouble is localized, replace the defective module. Refer to Instruction Manual for Test
Facilities Kit MK-884/FRC-81(V), TM 11-5820-570-14/1 and -14/2 for maintenance information on the
m o d u l e s .
The maintenance control center is a component equipment in the ET-A communications system. The
follow is a list of publications pertaining to the ET-A communications system component equipments.

v i
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CHAPTER 1

INTRODUCTION

Section I. GENERAL

1. Scope of Manual

2 .  F o r m s  a n d  R e c o r d s

1
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C

POWER -SUPPLY

Figure 1. Maintenance control center NUS 6283 (mainline sites).
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c. Reporting of Equipment Publication Im- manual, and forwarded direct US
provements. The reporting of errors, omissions, and Army Electronics Command, ATTN: AMSEL-MA-
recommendations for improving this manual by Q, Fort Monmouth, NJ 07703.  To use the form in the
the indivual is encouraged. Reports should back of the manual, cut it out, fill it out as shown on
be submitted on DA Form 2028 (Recommended the sample figure, fold it where shown, and drop it in
Changes to Publications and Blank Forms) or DA
Form 2028-2 (Test) located in the back of the

the mail. A reply will be furnished direct to you.

Section II. DESCRIPTION AND DATA

3. Purpose and Use
Maintenance Control Center NUS 6283 (Mainline
Sites) provides the facilities for communicating and
selectivity signaling mainline shelters and
vans. These facilities are extended via regular order-
wire circuits, so that distant shelters, vans, and
maintenance control centers can be interconnected.
In addition, the maintenance control center provides
fault indications for each on-site radio-equipment
shelter or van, multiplex center, and console remote

e q u i p m e n t  v a n .

4. Technical Characteristics

5.Major Assemblies
The major assemblies of Maintenance Control Center
NUS6283(Mainline Sites) are listed below.  The
location of the major components are shown in figure
1 .

6. Modular Subassemblies
(fig. 2)

Maintenance Control Center NUS 6283 (mainline
si tes)are arranged in a  configurat ion such that
common modules can be inserted or removed from a
maintenance control center cabinet to meet  the
requirements of any individual site complex (table
I). Terminal wiring in all mainline maintenance
control centers is identical and has been wired for the
m a x i m u m  m o d u l e  c o m p l e m e n t .  T h e  m o d u l a r
subassemblies.

3
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CB1 CB5

Figure 2. Maintenance control center (mainline sites), front view.

4
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are contained within the cabinet assembly and are part of Logic Nest

Assembly NUS 6052-21, Gl through G20. The modular subassemblies

and their functions are listed below.

Modular subassembly

Amplitier-Hybrid
NUS 5165-42Gl

1600 CPS Tone Receiver
NUS 5165-37G1

1600 CPS Tone Generator
NUS 5165-30G1

Relay Logic
NUS 5165-4lGl

4-Wire Telephone
NUS 5165-45Gl

Ground Interrupter
NUS 5165-43G1

Function

Provides two-to-four-wire conversion
and amplification of incoming and
outgoing signals.

Detects 1600 cps tone on the line and
provides an open circuit or continuity
to an external circuit.

Provides 1600 cps tone for remote
site signaling.

Provides operating paths for call
indicators and remote alarms.

Provides four-wire communications
between maintenance control center
and remote sites.

Provides intermittent ground to relay
logic module.

5



TABLE 1.  MODULE AND PANEL COMPLEMENT

TM 11-5820-570-14

ules or panel

tor and Switc

Select Panel

Power Supply

Ground Interrupter

Amplifier-Hybrid

1600 CPS Tone Generator

Relay Logic

1600 CPS Tone Receiver

4-wire Telephone Unit

6295G2

5165-43Gl

5165-42Gl

5165-4lGl

5165-37G1

5165-45G1

Gl

1

1

1

2

1

1

1

1

Maintenance control center NUS 6283

G2

1

1

1

2

1

1

2

1

G5

1

1

1

3

1

2

2

1

1

1

1

4

1

2

2

1

1

1

1

5

1

3

3

1

1

1

6

1

3

3

1

G14

1

1

1

1

4

1

3

1

1

Gl6

1

1

6

1

3

2

1

1

1

1

1

9

1

5

5

1

2

1

1

6

1

3

2
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7. Nomenclature

A list of nomenclature and manufacturer’s designations for Main-

tenance Control Center NUS 6283 (mainline sites) and its major com-

ponents and modular subassemblies is given below, A common name

is provided for each listed item.

Nomenclature

Indicator, Fault
Locating ID-1353/
GSA-99(V)

Cabinet, Electrical
Equipment
CY-4874/GSA-99(V)

Power Supply
PP-4513/GSA-99(V)

Drawer, Electrical
Equipment,
Rack Mounted
CH-554/FCC

Interrupter, Ground
PL-1118/GSA-99(V)

Amplifier Audio
Frequency
AM-4515/GSA-99(V)

Manufacturers
designation

Fault Indicator and
Switching Panel
NUS 6294G1

Cabinet Assembly
NUS 6289G1

Power Supply -
(Lambda
LE102FM-1735-1)

Circuit Breaker
Panel ITTFL
D2386695

Frame Assembly
NUS 5165-1Gl

Ground Interrupter
NUS 5165-43Gl

Amplifier-Hybrid
NUS 5165-42Gl

Common name

Fault  indicator and
switching panel

Cabinet

Power supply

Circuit breaker pane

Frame

Ground interrupter
module

Amplifier-hybrid
module
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7. Nomenclature (cont)

Nomenclature

Oscillator, Audio
Frequency 0-13231/G

Control, Alarm
C-6945/GSA-99(V)

Monitor, Audio
Frequency
ID-1354/G

Four Wire Telephone
Unit, Order Wire
TA-683/GSA-99(V)

Panel, Indicator-
Interconnecting
ID-1369/GSA-99(V)

Maintenance Control
Group

AN/GSA-99(V)l
AN/GSA-99(V)2
AN/GSA-99(V)3
AN/GSA-99(V)4
AN/GSA-99(V)5

GSA-99(V)6
GSA-99(V)7
GSA-99(V)8

AN/GSA-99(V)9
AN/GSA-99(V)lO

GSA-99(V)ll
GSA-99(V)12

Manufacturers
designation

1600 CPS Tone
Generator
NUS 5165-30G1 

Relay Logic
NUS 5165-4lGl

1600 CPS Tone
Receiver
NUS 5165-37G1

4-Wire Telephone
unit NUS
5165-45Gl

Select Panel
NUS 6295G2

Maintenance Control
Center (Mainline)

NUS 6283G1
NUS 6283G2
NUS 6283G3
NUS 6283G5
NUS 6283G6
NUS 6283G8
NUS 6283G9
NUS 6283G13
NUS 6283G14
NUS 6283G16
NUS 6283G18
NUS 6283G20

Common name

Tone generator
module

Relay logic module

Tone receiver module

4-wire telephone unit

Select panel

Maintenance control
center

8
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7. Nomenclature (cont)

Nomenclature

Communication Con-
trol Group

OA-7934(V)l/
GSA-99(V)

OA-7934(V)2/
GSA-99(V)

OA-7934(V)3/
GSA-99(V)

OA-7934(V)4/
GSA-99(V)

OA-7934(V)5/
GSA-99(V)

OA-7934(V)6/
GSA-99(V)

OA-7934(V)7/
GSA-99(V)

OA-7934(V)3/
GSA-99(V)

OA-7934(V)8/
GSA-99(V)

OA-7934(V)9/
GSA-99(V)

OA-7934(V)lO/
GSA-99(V)

OA-7934(V)11/
GSA-99(V)

Manufacturers
designation

Logic Nest Assembly Logic nest

NUS 60520-21Gl

NUS 6052-21G2

NUS 6052-21G3

NUS 6052-21G5

NUS 6052-21G6

NUS 6052-21G8

NUS 6052-21G9

NUS 6052-21G13

NUS 6052-21G14

NUS 6052-21G16

NUS 6052-21G18

NUS 6052-21G20

Common name

8. Equipment Description

a. The maintenance control center consists of a floor cabinet with a

turret assembly placed on the top. The turret assembly contains a

9
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telephone handset, select panels, and a fault indicator and switching

panel. Space is provided in the turret assembly for up to three select

panels. One select panel is required for each sector or nodal point

radio van.

b. The lower portion of the cabinet contains a logic nest and as-

sociated modules, a power supply, and a circuit breaker panel.

c. At the lower rear of the cabinet, a signal entrance panel con-

taining 17 connectors is used to connect incoming power and signal

cables.

1 0
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CHAPTER 2

INSTALLATION

9. Equipment Inspection
a. Inspect cabinet, assemblies, p a n e l s  a n d

modules for damage incurred during shipment;
report ant damage on DD Form 6 (para2). In the
logic nest, check that all modules are properly seated
in their receptacles.

b.Determine that the equipment complement is
complete, as listed on the packing slip.

10. Connecting Associated Equipment
When shipped, all cabling witbin the maintenance
control center is properly connected. Incoming
signal and power cables must be connected. Make all

connections at the signal entrance panel (located at
the bottom rear of the cabinet). Refer to the as-built
site drawings for interconnection data.

11. Initial Application of Power
(fig. 2)

Apply power to the maintenance control center by
turning on the power supply. Distribute power to all
modules and panels by setting circuit breakers CB1
through CB5 to the reset state. Observe that the
TRIPPED CKT BKR indicator goes out as the last
circuit breaker is reset.

1 1
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CHAPTER 3

OPERATING INSTRUCTIONS

Section I. CONTROL, CONNECTORS, AND INDICATORS

12. Cabinet, Controls and Indicators

Control or
indicator

TRIPPED CKT
BKR

Bell

Handset

Reference
designation Function

Lights red to indicate that one or
more of circuit breakers CBl
through CB5 on circuit breaker
panel has tripped.

Sounds to indicate incoming calls
and alarm indications.

Used for two-way voice commu-
nications.

13
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13. Circuit Breaker Panel, Controls and Indicators

Control or
i n d i c a t o r

TURRET
LEVEL A-D

FRAME AND
MODULES

LEVEL  E
circuit breaker

LEVEL  F
circuit breaker

LEVEL G
circuit breaker

LEVEL H
circuit breaker

TRIPPED CKT
BKR

Reference
designation

CB1

CB3

CB4

CB5

DS1

Function

Controls application of power to
fault indicator, and switching
panel and all select panels.

Controls application of power to
4-wire telephone unit, tone
generator module and all tone
receiver modules.

Controls application of power to
amplifier-hybrid modules in
cabinet location F.

Controls application of power to
amplifier-hybrid modules in
cabinet location G.

Controls application of power to
ground interrupter module and
all relay logic modules

Lights red to indicate that one or
more of circuit breakers CB1
through CB5 has tripped.

14
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14. Fault Indicator and Switching Panel, Controls and Indicators

(fig. 3)

Control or
indicator

Telephone
lever
switches

Telephone
lever
switches

Operator's  call
pushbutton and
associated
indicators

Call push-
buttons and
associated
indicators
(4 indicators
per circuit)

SIGNAL push-
button

Reference
designation

Sl through
S12

S13 through
S24

S25 and DS1
through DS4

S26 through
S36 and DS5
through DS48

S37

Function

Select conference circuit #l when
set to the up position and con-
ference circuit #2 when set to
the down position.

Select conference circuit #3 when
set to the up position and con-
ference circuit #4 when set to
the down position.

When depressed, connects oper-
ator to conference line and
lights steady white. Flashes
when a call is acknowledged on
any line. Returns to steady
white after call pushbutton is
pressed at conclusion of call.

Connect on-site shelters or vans
to operators phone. Flash white
to signal operator and light
steady  white when operator
presses switch associated with
calling party to acknowledge
call. Flash blue when calling
party sends end of call signal
and go off when operator presses
operator’s pushbutton to cancel
call.

Used to signal calling station.
When pressed, connects 1600
cps tone to desired station.

15
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14. Fault Indicator and Switching Panel, Controls and Indicators (cont)

Control or
indicator

RING OFF
pushbutton

Fault  indicator
pushbuttons
and associated
indicators (4
indicators per
circuit

Reference
designation

S38

S39 through
S50 and DS49
through DS96

Function

Simulates an end of call signal.

Provide continuous alarm moni-
toring of tower lights and site
shelters. Light steady green
during normal conditions.
Flash red when fault develops
and change to steady red when
pushbutton is operated to ac-
knowledge fault. Flash green
when fault is repaired and
change back to steady green
when pushbutton is pressed
again.

15. Select Panel, Controls and Indicators

Control or
indicator

Select push-
buttons and
associated
indicators
(4 indicators
per circuit

RESET push-
button

Reference
designation

Sl through
S8 and DS1
through DS32

S9

Function

Select tributary order-wire cir-
cuit. Light white when operator
is being called and change to
blue when operator pressed
pushbutton to acknowledge call.

Releases select pushbuttons when
pressed at conclusion of call.

1 6
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Figure 3. Fault indicator and switching panel and select panel, controls and
indicators .
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15. Select Panel, Controls and Indicators (cont)

I
Control or
indicator

Reference
designation

I
Function

Control indi-
cators

DS33 through Indicate order-wire
DS36 tion. Light amber

station has contro1.
when local
center is c

16. Tone Receiver Module, Controls, Connectors, and Indicators

(fig. 2)

Control or
indicator

INCOMING
CALL
indicator

Incoming call
buzzer

SENSITIVITY
ADJUST po-
tentiometer

IN test jacks

DC TEST
jack

Reference
designation

R2

J1 and J2

J 3

Function

Not used.

Not used.

Adjusts sensitivity of received
tone level.

Provide connection for input
signal measurements.

Provides connection for dc
voltage measurements.
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17. Tone Generator Module, Connectors

(fig. 2 )

The only front panel controls on the tone generator module are

OUTPUT jacks J1 and J2. These jacks are used to measure the tone

generator output signal level.

18. Amplifier-Hybrid Module, Controls

(fig. 2)

Control

REC AMPL
potentiometer

XMIT AMPL
potentiometer

REC OUTPUT
jacks

XMIT OUTPUT
jacks

GRD jack

Reference
designation

R9

R22

Jl and J2

J3 and J4

Function

Adjusts level of received signal0

Adjusts level of transmitted
signal.

Provide connections for receive
output measurements.

Provide connections for transmit
output measurements.

J5 Provides ground connection for
testing.

1 9
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19.  4-Wire Telephone Unit, Controls and Connectors

Control or
connector

HDST LEVEL
potentiometer

REC LEVEL
potentiometer

XMT LEVEL
potentiometer

RFC 4W jack

REC HDST jack

XMT 4W jack

XMT HDST jack

Reference
designation

R9

R3

R20

J1

J2

J3

J4

Adjusts signal level to handset.

Adjusts signal input level to
module.

Adjusts signal output level from
module.

Provides connection for incoming
signal measurements.

Provides connection for receive
handset signal measurements0

Provides connection for outgoing
signal measurements.

Provides connection for transmit
handset signal measurements.

Control

INDICATOR
SELECTOR
switch

POWER ON
switch

Reference
designation

S1

S2

Function

20. Power Supply, Controls and Indicators

Function

Not used.

Controls application of input
power to supply.

2 0
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20. Power Supply, Controls and Indications (cont)

Control

LOAD FAULT
ON indicator

THERMAL
OVERLOAD
indicator

POWER ON
indicator

OUPUT
VOLTAGE
meter

OUTPUT
CURRENT
meter

(delta)V potentiom-
eter

V potentiometer

CURRENT
LIMITER
potentiometer

Reference
designation

I1

I2

I3

M1

M2

R1

R2

R3

Function

Monitors current regulated or
voltage regulated mode of
operation.

When lit, indicates that temperature
of supply has exceeded maximum
safe value.

When lit, indicates that power is on.

Monitors
units.

voltage of metered

Monitors
units.

current of metered

Varies
range

dc voltage over l-volt

Varies dc voltage over a range
0-35 volts.

Set at 6.6 amperes of overload.
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Section  II. OPERATING PROCEDURES

21. Answerlug Incoming Calls from Shelters,
Vans, and Remote Mainline Maintenance
Control Centcrs

To answer incoming calls, proceed as foIlows:
a. Observe the condition of call pushbuttons S26

through S36. The incoming call pushbutton will
flash white, and bell DS2 will sound momentarily on
an incoming call.

b. Press the flashing white call pushbutton.
c. Observe that the depressed pushbutton light

changes to steady white and the operator’s call
pushbutton light changes to flashing white.

d. Remove handset HS1 from the cradle and
communicate with the calling party.

22. Terminating Calls from Shelters, Vans,
and Remote Mainline Maintenance Control
Centers

To terminate a call, proceed as follows:
a At the conclusion of conversation, request that

the calling party send an end of call signal.
b. Observe that the steady white call pushbutton

changes to flashing blue and that bell DS2 sounds
momentarily.

c. Press the flashing white operator’s call push-
button.

d. Observe that the incoming call pushbutton
blue light go off and the operator’s call pushbutton
changes from flashing to steady white.

e. Replace the handset HS1 on the cradle.
f. If the end of call signal has not been received

within a reasonable period of time, press the RING
OFF pushbutton to simulate an end of call from a
remote station.
23 .  In i t ia t ing  Cal l s  to Shelters, Vans,

and Remote Mainline Maintenance Control
Centers

To initiate a call, proceed as follows:
a. Select the desired party and press the

associated call pushbutton, S26 through S36.
b. Observe that the selected call pushbutton

becomes steady white and operator's call pushbutton
changes to flashing white.

c. Remove handset HS1 from the cradle.
d. Press SIGNAL pushbutton S37, and com-

municate with called party.
e. At end of communication, remote station must

send an end of call signal.
24. Answering Incoming Calls from Remote

Tributary Maintenance Control Centers
To answer incoming calls, proceed as follows:

a. Observe the condition of all select pushbuttons,

22

S1 through S8, on select panel. The pushbutton
associated with calling party will light steady white
and bell DS2 will sound momentarily.

b. Observe the condition  of call pushbuttons S25
through S36 on the fault indicator and switching
panel. The nodal van call pushbutton associated
with the calling party will flash white and the
operator’s call pushbutton will light steady white

c. Press the steady white pushbutton on the select
panel.

d. Observe that the depressed pushbuttton
changes to steady blue and that MCC ACK control
indicator lights blue.

e. Press the flashing white call pushbutton on the
fault indicator and switching panel.

f. Observe that the flashing white call pushbutton
changes to steady white and the operator’s call
pushbutton changes to flashing white.

g. Remove handset HS1 from cradle and com
municate with the calling party.

25. Terminating Calls from Remote Tributary
Maintenance Control Centers

To terminate a call, proceed as follows:
a. At the conciusion of conversation, depress the

RESET pushbutton on the select panel.
b. Observe that the steady white call pushbutton

S34 through S36, changes to flashing blue and bell
DS2 sounds momentarily. Observe that all in
dicators on select panel go out.

c. Press operator’s call pushbutton.
d. Observe that the flashing blue pushbutton goes

off and that the operator’s call pushbutton changes
from flashing to steady white.

e. Replace handset HS1 on the cradle.

2 6 .  I n i t i a t i n g  c a l l s  t o  R e m o t e
Maintenance control centers

To initiate a call, proceed as follows:
a. Select the nodal van associated with the desire

tributary maintenance control center and press the
nodal van call pushbutton, S26 through S36.

b. Observe that the selected pushbutton becomes
steady white and the operator’s call pushbutton
changes to flashing white.

c. On the select panel, press the select
button, S1 through S8, associated with the desired
tributary maintenance control center.

d. Observe that both the pushbutton and COntrol
indicator DS1 light steady blue.

e. Remove the handset HS1 from the cradle.
f. Press SIGNAL pushbutton S37 and commu-

nicate with the called party.
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27.E s t a b l i s h i n gConference Calls
To establish a conference call at the maintenance
control center, proceed as follows:

a. Answer the incoming call (para 21) and
communicate with the calling party.

b. Initiate a call to the desired conference (para 23).
c. Depress operator’s call pushbutton.
d.Set telephone lever switch S1 to the up or down

postion to select conference circuit #l or #2,
respectively; or set telephone lever switch S13 to the
up or down position to select conference circuit #3 or
#4, respectively.

e. Set the telephone lever switch associated with
the cailing party to the conference circuit selected in
step c or d above.

f. Set the telephone lever switch associated with
the desired conferee (step b) to the selected con-
ference circuit.

g. Conferees and the operator can now com-
municate with each other.

h. To remove the operator from the conference
circuit, set telephone lever switch S1 or S13 to the
center position.

i. At the conclusion of the conference, each
conferee will send an end of call signal to the
maintenance control canter, causing the associated
call pushbuttons to flash blue. (Alarm will sound
momentarily.)

j. Release the conference by setting ail telephone

lever switches to the center position. (Fiashing blue
lights will go out.)

k. Replace handset HS1 on the cradle.

28. Monitoring Fault Indicators
To monitor the 12 status indicator pushbuttons
located on the fault indicator and switching panel
proceed as follows:

a. Observe that ail status indicator pushbuttons,
S39 through S50, are lit steady green and the audible
aiarm is silenced.

b. When a fault develops, the associated status
indicator pushbutton changes from steady green to
flashing red and bell DS2 sounds.

c. Press the flashing red status indicator push-
b u t t o n ,  S 3 9  t h r o u g h  S 5 0 ,  a s  r e q u i r e d ,  t o
acknowledge the alarm condition and silence the bell.

d. Observe that the depressed status indicator
pushbutton changes to steady red and that bell DS2
is silenced.

e. When the fault is corrected, observe that the
depressed status indicator pushbutton changes to
flashing green and that bell DS2 sounds.

f. Press the flashing green status indicator push-
button to acknowledge the end of alarm condition
and silence the bell.

g. Observe that the status indicator pushbutton
changes to steady green and that bell DS2 is
silenced, restoring the status indicators to normal.

23



CHAPTER 4

THEORY OF OPERATION

Section I. GENERAL

29. System Application

The arrangement of an individual site complex is
dependent upon the shelter and van requirements  at
the particular location. Various combinations of
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ORDER
WIRE TO

Figure 4. Typical site arrangement, block diagram.
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Section II. FUNCTIONAL DESCRIPTION

31. Local Communications
Local communications at a main line site between
the local maintenance control center and local
shelters or vans utilize two methods of signaling.
Simplex ground signaling is used from the local
shelter or van to the bad maintenance control
center. Tone signaling is utilized from the local
maintenance control center to the local shelter or
van. Figure 5 shows the major equipment
relationship between the maintenance control center
and a local shelter or van. The operation of a typical
circuit is described in the following paragraphs.

a From Local Shelter or Van to Local Main-
tenance Control Center (fig 6). When a user at a
local shelter or van removes the handset and presses
a signal pushbutton, a ground circuit  is completed to
the maintenance control center This results in an

audible alarm and the flashing of an appropriate call
indicator.

(1) The incoming fault and commmunication line
from the local shelter or van connects to the local
maintenance control center at the signal entrance
panel (fig.5). The grounded line activates the relay
logic module which connects interrupted ground
from the ground interrupter module to the white
indicator lamp and pushbutton in the fault indicator
and switching panel. The white lamp associated with
the incoming line starts flashing, signifying an
incoming call. The relay logic module also connects
steady ground to  the alarm bell causing it to ring. As
long as the calling party keeps the signal pushbutton
operated, the bell will continue to sound. The
flashing white lamp continues to flash after its initial
activation.
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Figure 5. Local communication, shelter or van to maintenance control
center, block diagram.
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(2) The operator at the local maintenance
control center (fig. 16) acknowledges the incoming
call by pressing the pushbutton containing the
flashing white lamp. This changes the state of the
white indicator from flashing white to steady white.

Operation of the pushbutton causes relay logic
module operation, which removes the interrupted
ground from the white lamp and applies steady
ground to the white indicator.

(3) The talking path through the maintenance
control center originates at the handset. It continues
through the 4-wire telephone unit to the operators
amplifier-hybrid module. The path is then connected
through operated pushbutton contacts on the fault
indicator and switching panel to another amplifier-
h y b r i d  m o d u l e .  T h e  t a l k i n g  p a t h  i s  f i n a l l y
established through the signal entrance panel to the
incoming line.

(4) One amplifier-hybrid module at  each
maintenance control center is associated with the 4-
wire telephone unit. This arrangement converts the
four-wire telephone circuit to two wires for con-
nection through the bus arrangement of pushbuttons
on the fault indicator and switching panel. The two-
wire circuit is converted back to four wires by a
second amplifier-hybrid module for connection to the
line. Thus, signals come into the maintenance
control center on a four-wire basis, are converted to
two wires for switching purposes and, once switched,
are again converted back to four wires for talking.

(5) At the conclusion of the conversation, the
calling party presses the signal pushbutton again.
This changes the associated indicator from steady
white to flashing blue. The reoperation of the signal
pushbu t ton  a t  the  loca l  she l t e r  causes  r e lay
operation in the relay logic module which removes
the steady ground from the white indicator lamp and
applies interrupted ground to the associated blue
indicator lamp. The ground interrupter module is
connected to the fault indicator and switching panel
through the operation of the relay logic module.

(6) The operator at the local maintenance
control center acknowledges the end of the call by
pressing the operator’s call  pushbutton.  This
changes the indication from flashing blue to off, and
the operator’s call pushbutton lights steady white.
The operator at the maintenance control center can
now generate or accept additional calls on the same
line.

b. From Local Maintenance Control Center to
Local Shelter or Van (fig. 16). When the main-
tenance supervisor or operator at the local main-
tenance control center originates a call to a local
shelter or van, the desired station is first selected.
The required call pushbutton on the fault indicator
and switching panel is pressed to complete the path
between the operator’s circuit and the desired line. A
SIGNAL pushbutton on the same panel is then
depressed, causing signaling tone to be transmitted
to the local shelter or van.

(1) The operator at the maintenance control
center removes the handset from its cradle and
presses the call pushbutton of the desired station.
The operated pushbutton causes relay operation in
the ground interrupter module which removes the
steady ground from the operator’s call pushbutton
and replaces it with interupted ground. This causes
the indicators to change from steady to flashing
white.

(2) The depressed station pushbutton also
causes relay operation in the relay logic module.
Ground connected from the relay logic module to the
operated pushbutton causes it to light steady white.

(3) A talking path is established from the
handset (fig. 6) through the four-wire telephone unit
and operator’s amplifier-hybrid module to the fault
indicator and switching panel and amplifier-hybrid
module associated with the called party. A four-wire
path is then extended through the signal entrance
panel to the local shelter over the site line facilities.

(4) When the SIGNAL pushbutton on the fault
indicator and switching panel is depressed (fig. 16),
-24 vdc battery is connected to the input of the
1600 cps tone generator module. As long as the
SIGNAL pushbutton is held depressed, the 1600 cps
tone is transmitted through the maintenance control
center to the desired shelter or van. The signal path
is identical to the talking path described previously.

(5) The incoming 1600 cps tone at the called
shelter or van is detected by a 1600 cps tone receiver
or a speaker amplifier module. A signal buzzer and
lamp are activated in the tone receiver, indicating an
incoming call. The maintenance man at the local
shelter removes the handset and proceeds to con-
verse with the maintenance control center operator.
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- 2 4 V  D C T O  A L L
M O D U L E S

A N D  P A N E L S

Figure 6. Local communication, maintenance Control center to shelter

or van, block diagram.
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When an incoming call is acknowledged at the
main control center and a request is made to
route the call to another shelter, a conference circuit
must be selected. Figure 7 illustrates  the route that  a
call takes through the maintenance control center
from shelter 1 to shelter 2. Each maintenance control
center has four conference circuits available for call
routing. Operation is as follows:

a .  The  i ncoming  ca l l  i s  an swered  and
acknowledged as previously described in paragraph
31a (1) through (5).

b. The operator at the maintenance control center

then initiates a call to the desired conference in an
identical manner to that described in paragraph 31b,
and depresses the operator’s call pushbutton.

to the down position. Telephone lever switches
and S13 are used to connect the operators circuit into
the conference.
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Figure 7. Call routing, block diagram.
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conference can be established on the
remaining circuits in a manner identical to that
described above. Operation of the telephone lever
switches extends the talking path from call push-
but tons  S36 to  the  bus  ar rangement  of
telephone lever switches.

f. At the conclusion of a conference, all conferees
send an end of call signal to inform the operator that
the conference is complete. If a conferee fails to send
the end of call signal, the operator can monitor the
conference circuit and, if it is not in use, the push-
button associated with the line to be disconnected
and the RING OFF pushbutton are depressed,
restoring the circuit to normal. After all the end of
call signals have been received, the operator ter-
minating the call as described in paragraph 31a (5)
and (6).

b. The signaling tone sent from the distant
maintenance control center causes audible in-
dications at all three locations: local radio shelter,
local maintenance control center, and distant radio
shelter. The incoming call at local maintenance
control center is received on the 1600 cps tone
receiver module and routed to the relay logic module
through a simplex ground circuit. The operator
acknowledges the call as previously described in
paragraph 31a.
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Figure 8. Communication between mainline sites, block diagram.
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NUS 5165-8 and NUS 5165-45

which is used to adjust the audio level. The incoming 1,600-cps signaling tone bypasses this
network and is fed directly to the 1,500/1, 600-cps tone receiver. The audio signals from
potentiometer R9 are again amplified externally and sent through TB1 and hookswitch XHS1 to
the receiver portion of handset HS1. Resistor R16 terminates the incoming signal line when
the handset is cradled.

Signals to be transmitted are sent from the transmitter portion of handset HS1 through
hookswitch XHS1, terminal board TB1, and dc blocking capacitor Cl to terminals 6 and 7 of
transformer T2. Capacitor C2 blocks the dc voltage, and resistor R17 serves as a termina-
tion when the handset is cradled. The output from terminals 1 and 5 of the secondary of T2
passes through closed-circuit XMT HDST jack J4 and

enters the module from the ext

Jacks Jl through J4 (REC 4W, REC HDST,
permit measurements of the inputs to, d the ou
module.

Operation of the NUS 5165-45 module is simil
NUS 5165-45 configuration does not include the jack
handset does not include the signaling key.
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34. Communication Between Mainline and
Tributary Sites

(fig. 9)
Communication between a remote tributary
maintenance control center and a local mainline
maintenance control center utilizes a two-step
siganling sequence. Tone signaling is used from the
remote tributary to a nodal van at the local site. The
tone is detected by the nodal van receiver which
completes a ground circuit to the local maintenance
control center. At the local maintenance control
center and the nodal van, pushbutton indicators on
select panels indicate the incoming call. Audible
indications are also present. Operation is as follows:

a. The incoming tone from the remote tributary
maintenance control center (fig. 16), detected by the
nodal van receiver, causes the select pushbutton in
the nodal van to light steady white. Momentary
ground is extended from the nodal van to the signal
entrance panel at the local maintenance control
center. This momentary ground is further extended
from the signal entrance panel to the maintenance
control center select panel. The select pushbutton
lights, and bell DS2 sounds momentarily, indicating
an incoming call. The nodal van call indicator flashes
white. Thus, the select panels in the nodal van and
the maintenance control center are activated by a
call from a remote tributary maintenance control
center.
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Figure 9. Communication between mainline and tributary sites, block diagram.
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b. If the operator at the maintenance control
center acknowledges the incoming call, a blue in use
indicator on the select panel will light. At the nodal
van, an amber in use indicator lights informing
maintenance personnel that the maintenance control
center has control. If the call is acknowledged at the
nodal van, the in use indicators would reverse in
color.

c. A maximum of eight tributary maintenance
control centers can be handled by one select panel.
Each tributary is assigned to a particular select
pushbutton. W h e n  t h e  i n c o m i n g  c a l l  i s
acknowledged, the calling tributary select push-
button is depressed. This causes indicates to
change from white to blue. A ground path is com-
pleted from the select panel to the nodal van, ac-
tivating the path for communications from the
tributary.

d. The nodal van call indicator pushbutton is now
depressed, changing from flashing to steady white.
The operator’s call pushbutton indicator changes
from steady to flashing white. Thus, a talking path
is established from the local maintenance control
center to the remote tributary maintenance control
center.

e. The termination of a call is similar to that
previously described in paragraph 31a. The RESET
pushbutton on either select panel must be depressed
to release the select pushbutton on both select panels
(MCC and nodal van) from the circuit.

35. Fault Indications
(fig. 1 0 )

Status indicator lights, displayed on the fault in-
dicator and switching panel, are used so that one
central point at a mainline site can monitor the

status and condition of equipment at va
shelters and vans. A maximum of 12 equipment
be monitored by the fault indicator and switch
panel. The operation of a typical circuit is described
in the following paragraphs.

a. In the normal condition, with all equipment
functioning properly, a continuity is provided by
monitored equipment to the signal entrance p
This loop circuit is connected directly to a relay
the fault indicator and switching panel, holding
relay in an operated condition (fig. 16). The open
relay transfers ground through its own contacts
contacts of a released status indicator pushbutton
to keep a green status light on. Thus, in the no
state, with no fault conditions existing, all s
lights remain steady green.

b. When a fault develops at a shelter or van
green light goes off, an associated light starts
flashing red, and bell DS2 sounds. The loop c
present under normal conditions, which held
relay operated, is opened at the shelter during
or trouble conditions. The released relay removes the
ground from the green lamp, transfers interrupted
ground through its own contacts, and nor
closed contacts of the associated status ind
pushbutton, to red lamps. The red lamps
flashing, indicating the alarm condition. The
interrupted ground is provided by the ground
interrupter module, which connects directly t
fault indicator and switching panel. At the
time that the red lamp starts flashing an alarm
sounds, indicating the alarm condition. The
bell operation is controlled by the release 
associated relay and the released status ind
pushbutton.
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Figure 10. Fault indications, block diagram.
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at the maintenance control center
the alarm condition by pressing the
r pushbutton containing the flashing

red light. Operation of the pushbutton opens the
alarm bell circuit, silencing the bell and removing the
interrupted ground from the flashing red light. A

ground is then connected to the red light
h the now-operated status indicator push-

button contacts and the still-released relay.
d. As long as the alarm condition exists at the

shelter, the status lamp will remain steady red.
When the fault at the shelter is corrected, the red
lamp goes out, the green status lamp (par. 35a )
starts flashing green, and the alarm bell rings. This,
is caused by the return of the continuity circuit from
the shelter, reoperating the associated relay. In-

terrupted ground is couuected through operated
contacts of both the relay and status indicator push-
button, flashing the green lamp.A new path through
operated contacts of the relay and pushbutton
completes the alarm bell circuit, causing it to ring.

e. The operator acknowledges the return to
normal at the shelter by reoperating, the status
indicator pushbutton. The flashing green light
changes to a steady green and the bell stops ringing.
The interrupted ground appliesd to the green lamp is
transferred through operated relay contacts and
normally closed contacts of the now released status
indicator pushbutton to a steady state ground. The
alarm circuit is opened by the operation of the status
indicator pushbutton, returning the fault indicator
monitor circuit to normal.

3 9
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CHAPTER 5

MAINTENANCE INSTRUCTIONS

Section I. PREVENTIVE MAINTENANCE

36. General
Preventative maintenance procedures for the main-
tenance control center consists of general and weekly
cleaning and inspection procedures.

37. Maintenance Materials
Item Federal Stock Number

Abrasive, sheet: sandpaper #0000; 9       627500-0000
by 12-in.

Cloth, textile: cheesecloth: lint-free; 408-2701

36 in. Orangestick Tape TL-83

Cleaning compound
Abrasive, sheet: crocus, 9- by 11-in.
Alcohol or nonleaded gasoline
Polish, metal: paste 6Gl5l6 b

a. Ordnance Corps item
b. Signal Corps stock number
c. Interim Federal stock number

38. General Cleaning and Inspection
Clean and inspect the equipment using the following
procedures:

a. Use a clean, dry, lint-free cloth for dusting.
b.If necessary, moisten a cloth or brush with

4

Prolonged breathing of cleaning compound
is dangerous. Cleaning compound is
flammable; do not use near open flame.

CAUTION
Do not use cleaning compound on electrical
parts.

c. If available, use a vacuum cleaner to remove
dust from inaccessible areas.

39. Weekly Cleaning and Inspection
Perform the following procedure each week.

a. Clean and tighten equipment mounting hard-
ware, cables and connectors.

b. Inspect electrical and mechanical parts,
mounting hardware, and exposed metal surfaces for
rust, corrosion, or moisture . Clean or dry items, as
required.

c. Inspect cables and wiring for kinks, strains,
moisture, and frayed, cut, or damaged insulation.

d. Check switches, cable assemblies, and in-
dicator lamps for looseness of accessible items.
Tighten items as required.

Section II. CORRECTIVE MAINTENANCE

0. Troubleshooting technician should only resort to point-to-point
a Troubleshooting of a maintenance control circuit checks when modular substitution has failed

enter consists of duplicating normal operating to locate the trouble.
conditions to isolate the trouble to a defective b. The following charts cover common troubles

module or panel. It is very important that the that might occur during the operation of the
maintenance control center is operational at all times equipment. Since all possible troubles cannot be
and that down time is kept to a minimum. Modular covered, use the procedures given in the charts as a
substitution is the most efficient method of rapid guide in isolating a trouble to a defective module or
service restoration. Substitute properly adjusted modules. After the defective module has
and working spare modules in an attempt to locate replaced, repeat the procedures given to insure
the trouble. Since the maintenance control center is the trouble has been corrected. Refer to TM 11-6625-
entirely modularized, a trouble condition will usually 647-14/l and 2 for module maintenance proced

be within one or more modules. The maintenance
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(2) Unable to answer incoming call from shelter, van, or remote maintenance control

centers

Step

2

4

Procedure

Request the origina-
tion of a call from
a local shelter or
van.

Press flashing white
call pushbutton.

Remove handset HS1
from cradle and
communicate with
calling party.

Substitute spare
relay logic module
and repeat step 1.

Normal indication

Call pushbutton as-
sociated with call-
ing line flashes
white and bell
sounds.

Call pushbutton
changes to steady
white and operator’s
call pushbutton
flashes white,

Conversation shall
be at a comfortable
level.

Same as step 1.

If indication
is normal

Proceed to step 2.

Proceed to step 3.

End of test.

Repeat step 2.

If indication
is abnormal

Check indicators
and pushbutton
associated with
calling line. Check
bell DS2, Proceed
to step 4.

Check operators call
pushbutton S25 and
associated indica-
tors. Proceed to
step 4.

Proceed to step 6.

Proceed to step 5.
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(2) Unable to answer incoming call from shelter, van, or remote maintenance control
centers (cont)

Step Procedure Normal indication
If indicat ion

is normal
If ‘indication
is abnormal

5

6

7

Substitute spare
ground interrupter
module and repeat
step 1.

Substitute spare
amplifier-hybrid
module in opera-
tors circuit.

Substitute spare 4- Conversation shall
wire telephone be at a comfortable
unit. level.

Substitute spare am-
plifier-hybrid
module associated
with calling party
circuit.

Substitute spare
handset .

Same as step 1.

Conversation shall
be at a comfortable
level.

Conversation shall
be at a comfortable
level.

Conversation shall
be at a comfortable
level.

Repeat step 2.

End of test.

End of test.

End of test.

End of test.

Perform point-to-
point circuit check.
Refer to figure 16.

Proceed to step 7.

Proceed to step 8.

Proceed to step 9.

Perform point-to-
point circuit check.
Refer to figure 16,
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(3)Unable to terminate call from shelter, van, or remote maintenance control center

1

3

Procedure

Initiate a call on a
trunk to a shelter,
van or remote
maintenance con-
trol center. Re-
quest that called
trunk send end of
call signal.

Press operator’s
call pushbutton.

Substitute spare
tone receiver
module and re-
peat steps 1 and 2.

Substitute spare re-
lay logic module
and repeat steps 1
and 2.

Normal indication

Call pushbutton asso-
ciated with called
trunk changes to
flashing blue and
bell sounds.

Call pushbutton
lights go off and
operator’s call push-
button becomes
steady white.

Same as step 1.

Same as step lo

If indication
is normal

Proceed to step 2.

If indication
is abnormal

Check call push-
button indicators
and contacts.
Check bell DS2.
Proceed to step 3.

End of test. Proceed to step 3.

Repeat step 2. Proceed to step 4.

Repeat step 2. Proceed to step 5.
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(3) Unable to terminate call from shelter, van or remote maintenance control center (cont)

Normal indication is abnormal

Substitute spare Same as step l. Perform point-to-
ground interrupter point circuit check.
module and repeat Refer to figure 16.

(4) Unable to initiate call to shelter, van, or remote mainline maintenance control center

Step

1

2

Procedure

Press call push-
button of selected
station.

Remove handset HS1
from cradle and
press SIGNAL
pushbutton S9,

Normal indication

Call pushbutton be-
comes steady white
and operator’s’ call
pushbutton flashes
white.

Called station
answers.

If indication
is normal

Proceed to step 2.

End of test.

If indication
is abnormal

Check station and
operator's call
pushbutton indi-
cators and con-
tacts. Proceed to
step 3.

Check SIGNAL push-
button S9 contacts.
Proceed to step 3.
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(4) Unable to initiate call to shelter, van, or remote mainline maintenance control center
(cont)

Step

3

4

Procedure

Substitute spare re-
lay logic module
and repeat step 1.

Substitute spare
ground interrupter
module and repeat
step 1.

Substitute spare tone
generator module
and repeat step 1.

Normal indication

Same as step l.

Same as step 1.

Same as step 1.

If indication
is normal

Repeat step 2.

Repeat step 2.

Repeat step 2.

If indication
is abnormal

Proceed to step 4.

Proceed to step 5.

Perform point-to-
point circuit
check, Refer to
figure 16.
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(5) Unable to answer incoming call from remote tributary maintenance control center

Step

3

Proc edure

Request the origina-
tion of a call from
a remote tributary
maintenance con-
trol center.

Observe call push-
buttons S26 through
S36 on fault indi-
cator and switching
panel.

Press steady white
pushbutton on se-
lect panel,

Normal indication

Select pushbutton as-
sociated with calling
line lights steady
white and bell
sounds.

Nodal van call push-
button associated
with calling line
flashes white and
operator’s push-
button is steady
white.

Select pushbutton
changes to steady
blue and control
indicator lights
blue,

If indication
is normal

Proceed to step 2.

Proceed to step 3.

Proceed to step 4.

If indication
is abnormal

Check select push-
button indicators
and contacts as-
sociated with call-
ing line. Check
D S 2 .  Proceed to
step 6.

Check call push-
button indicators
and contacts as-
sociated with call-
ing line. Proceed
to step 6.

Check control indi-
cator DS1 and relay
Kl0. Proceed to
step 6.
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(5) Unable to answer incoming call from remote tributary maintenance control center (cont)

Step Procedure
If indication

is normal
If indication
is abnormal

4

Normal indication

Press flashing white
call pushbutton.

Call pushbutton
changes to steady
white and operators
pushbutton changes
to flashing white.

Proceed to step 5. Proceed to step 6.

Conversation shall
be at a comfortable
level.

End of text.5 Remove handset HS1
from cradle and
communicate with
calling party.

Proceed to step 8.

Substitute spare
ground interrupter
module and repeat

Repeat step 2. Proceed to step 7.6 Same as step 1.

step 1.

7 Substitute spare re-
lay logic module
and repeat step 1.

Same as step 1. Repeat step 2. Perform point-to-
point circuit
check. Refer to
figure 16.

Conversation shall
be at a comfortable
level.

8 Substitute spare am-
plifier-hybrid
module in operators
circuit.

End of test. Proceed to step 9.
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(7) Unable to initiate call to a remote tributary maintenance control center (cont)

Normal indication

Substitute spare
ground interrupter

generator module
and repeat step 1.

(8) Unable to establish conference calls

Step

1

Procedure

Select a local shelter
or van and initiate
a call.

Normal indication

Called party
answers.

If indication
is normal

Repeat step 2.

If indication
is abnormal

Proceed to step 6.

Repeat step 2. Perform point-to-
point circuit
check. Refer to
figure 16.

If indication
is normal

Proceed to step 2.

If indication
is abnormal

Troubleshoot call
initiation as de-
scribed in para-
graph 4Ob(4).
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(8) Unable to establish conference calls (cont)

Step

2

3

4

Procedure

Select another local
shelter or van and
initiate a call.

Set operator and
called station tele-
phone lever
switches to con-
ference circuit #1.

Set operator and
called station tele-
phone lever
switches to con-
ference circuit #2.

Normal indication
If indication

is normal

Called party
answers.

Proceed to step 3.

Communication es-
tablished between
all three parties.

Proceed to step 4.

Communication es-
tablished between
all three parties.

Proceed to step 5.

If indication
is abnormal

Troubleshoot call
initiation as de-
scribed in para-
graph 40b(4).

Check telephone
lever switch con-
tacts in conference
circuit #l position.
Refer to fault in-
dicator -and switch-
ing panel module
manual (Part II).

Check telephone
lever switch con-
tacts in conference
circuit X2 position.
Refer to fault in-
dicator and switch-
ing panel module
manual (Part II).
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(8) Unable to establish conference calls (cont)

Step

5

6

Procedure

Set operator and
called station tele-
phone lever
switches to con-
ference circuit #3.

Set operator and
called station tele-
phone lever
switches to con-
ference circuit #4.

Normal indication

Communication es-
tablished between
all three parties.

Communication es-
tablished between
all three parties.

If indication 
is normal

Proceed to step 6.

End of test,

If indication
is abnormal

Check telephone
lever switch con-
tacts in conference
circuit #3 position.
Refer to fault in-
dicator and switch-
ing panel module
manual (Part II).

Check telephone
lever switch con-
tacts in conference
circuit #4 position.
Refer to fault in-
dicator and switch-
ing panel module
manual (Part II).
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(9) Unable to monitor fault indications

Step

1

Procedure

Observe the status of
all fault indicator
pushbuttons S39
through S5O.

Contact local shelter
or van and have
maintenance man
simulate trouble
condition.

Note: Be sure
maintenance man
remains at shelter
in case actual
trouble condition
develops.

Substitute spare
ground interrupter
module.

Normal indication

All pushbuttons light
steady green.

Fault indicator push-
button changes to
flashing red and
bell DS2 sounds.

Fault indicator push-
button changes to
flashing red.

If indication
is normal

Proceed to step 2.

Proceed to step 4.

Proceed to step 4.

If indication
is abnormal

Check pushbutton
indicators, asso-
ciated relays and
incoming line
circuits.

Check bell DS2.
Proceed to step 3.

Check associated
relay and fault in-
dicator pushbutton
contacts.
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SELECT PANEL
SCHEM DIAG J2363502
N U S  6 2 9 5  G 2

TM 11-5820-570-14
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Figure 16. Maintenance control center
(mainline), schematic diagram

(part 1 of 2).-
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AMPLIFIER-HYBRID
SCHEM DIAG D2382237
NUS 5165 -  42G1

AMPLIFIER -HYBRID
SCHEM DIAG D2382237
NUS 5165 -42G1

AMPLIFER -HYBRlD
SCHEM DIAG D2382237
NUS 5165 - 42G1

AMPLIFIER -HYBRID
SCHEM DIAG D2382237
NUS 5165 - 42G1
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Figure 16. Maintenance control center
(mainline), schematic diagram

(part 2 of 2).
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L I

- _---_ -

- - - - - - 7 - w - -  v - - v

_____ _- ---- _.

H J 9 H J 6

B BA - A  ( S E E  P A R T  1 )

Figure 17. Maintenance control center
(mainline), wiring diagram

(part 2 of 4).
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Figure  17.  Maintenance  contro l  center
(mainl ine) ,  wir ing diagram

(part 3 of 4).
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Figure 17. Maintenance control center
(mainl ine) ,  wir ing diagram

(part 4 of 4).
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4-WlRE TELEPHONE
NUS 5165-8 and NUS 5165-45

DESCRIPTION

The 4-wire telephone NUS 5165-8 or NUS 5165-45 permits order-wire speech communi-
cation between remote sites, It operates on a party-line basis and utilizes telephone headsets.
The module consists of two printed circuit boards fastened to a single front panel. One printed
circuit board is hinged at the front panel end to provide access to the second board. The two
printed circuit boards are held together at the end away from the front panel by captive screws
that can be released to free the hinged board. These captive screws must be secured before
plugging in the module to ensure good electrical contact. On the NUS 5165-8 module, the tele-
phone handset is mounted on the front panel, which also is equipped with phone jacks to permit
monitoring and the insertion of test tones. The unit slides into a compartment of the frame and
module assembly of the central equipment cabinet or the tributary maintenance control center.
When transmission is desired, a key on the handset is depressed to actuate a 1,600-cps tone
generator in the central equipment cabinet, This applies the ringing signal through the four-
wire telephone unit to other sites to notify the operators that speech communication is about to
begin. Both the ringing and speech signals are superimposed on a baseband signal used in
transmitting all messages from one site to another. A sidetone level of the transmitted speech
is applied to the receiver to provide a natural background to the operator, who hears his own
voice. On the NUS 5165-45 module, the handset is mounted remotely and does not include the
signaling key. The hookswitch is not included on this module. Pertinent characteristics of
the four-wire telephone module follow:

Input impedance

Input. frequency range

Order-wire frequency

Signaling frequency

Output impedance

Sidetone level

Power requirement

range

150 or 600 ohms

300 tocps 4 kc

300 cps to 3 kc

1,600 cps

150 or 600 ohms

-32 db (ref to 0 dbm)

-48 vdc

CIRCUIT DESCRIPTION (Figures 1 and 2)

Order-wire signals enter the NUS 5165-8 module *&rough pins 3 and 5 of plug BD1,
pass through closed circuit REC 4W jack JI, are amplified externally, and then returned
to the module, They are applied across a network consisting of resistors Rl and R2 and REC
LEVEL potentiometer R3, which is used to adjust the sensitivity of the unit to order-wire
input signals. The signals developed across this network are applied to hybrid R4, R5, and
R6, which attenuates incoming signals approximately 6 db, From the hybrid, they are
applied to pins 14 and 15 of BD2 and to 20-db pad R1O, through R13, The cross-conversion
from the 20-db pad is used in the transmitting portion of the four-wire telephone module as a
sidetone path. The signals applied to pins 14 and 15 of BD2 are amplified externally and sent
back to the unit through pins 5 and 6 of BD2, (In central equipment cabinets NUS 5972-3 and
-7, pins 14 and 15 of BD2 are strapped internally to pins 6 and 5, respectively,) The signals
are sent through 2-kc or 3-kc low-pass filter FLP to prevent the 4-kc pilot tone from entering
the handset. The filtered signals pass through closed-circuit REC HDST jack J2 and are
applied across a network consisting of resistors R7 and R8 and HDST LEVEL potentiometer R9,
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Figrue 1. 4-Wire Telephone NUS 5165-8,
Schematic Diagram
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Figure 2.  4-Wire Telephone
NUS 5165-45,
Schematic Diagram
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Figure 3. 4-Wire Telephone NUS 5165-8G1, G2
Parts Location (Sheet 1 of 3)
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1600 CPS TONE GENERATOR
NUS 5165-30G1

D E C R I P T I O N

TM 11-5820-570-14

Input power requirement -24 vdc

Output frequency 1600 ±25cps

output level -16 dbm

Circuit description (Figures 1 and 2)

Amplifier. A portion of the output of the oscillator is coupled to the base of amplifier
Q2 by capacitor C4. The bias for the base of Q2 and, thereby, the gain of this transistor
stage is controlled by relay Kl. When K1 is deenergized the bias for Q2 is developed across
R9, CR1, and R11, making the base more positive than the emitter whose fixed bias is taken
from the junction of Rl2 and R16. This back biasing of Q2 reduces the output to a minimum.
Maximum output from the module is produced when K1 is energized. At this time CR1 is
back biased by the -24 VDC applied to it by the closing of relay contacts B2 and B1. With
CR1 back biased, the base of Q1 becomes more negative due to the voltage division across
R9 and R10. Under this condition Q2 conducts, providing maximum signal to the output.
The output level of the amplifier is set to the desired value by use of potentiometer R15.
The primary winding of the tuned transformer network Z2 (tuned to 1600 cps) provides a
load for transistor Q2.
pins 1 and 2 of plug P1.

The output of the module is conveyed from the secondary of Z2 to

tone generator.
Front-panel jacks J1 and J2 also afford access to the output of the
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1600 CPS TONE RECEIVER
NUS 5165-37Gl

I n p u t  i m p e d a n c e 10 kilohms  (minimum)

Input sensitivity for Adjusted for -20 dbm
relay operation

Continuity or open circuit for
external circuit

Power requirement -24 vdc

CIRCUIT DESCRIPTION (Figures 1 and 2)

The input signal is coupled through
transistor Q1.

impedance-matching transformer T1 to the base of
SENSITIVITY ADJUST potentiometer R2 is provided to control the amplitude

of the input signal. The signal is amplified by two common
Q2)and coupled through transformer

-emitter amplifier stages (Q1 and
T2 to tuned circuits Z1 and Z2.

consisting of an inductance and capacitance in series
The circuits, each

offer a relatively high impedance to frequencies
, are tuned to resonate at 1600 cps and

to frequencies other than 1600 cps. Tuned circuit Z1 is
connected in series with the top bridge rectifier circuit (diodes CR1 thru CR4) and tuned
circuit Z2 is connected in parallel with the bottom bridge rectifier circuit (diodes CR5 thru
CR8). The two bridge rectifier circuits develop a net dc voltage that is applied to the base
of transistor Q3. The value of voltage developed is dependent upon the frequency of the
signals entering the receiver. When this net voltage is negative, and of sufficient level, it
will cause transistor Q3 to conduct enough to energize relay K1. When the net voltage
becomes less negative, or positive, Q3 will not conduct sufficiently to energize relay K1.

If a pure 1600 cps tone signal (even in the presence of voice-frequency signals) enters
the receiver, more current flows into the top bridge rectifier circuit than into the bottom
bridge rectifier circuit. A negative voltage of sufficient level appears at the base of Q3 so
that Q3 conducts enough to energize relay K1.
CALL lamp are activated.

Consequently, the buzzer and INCOMING

Speech and other voice-frequency range signals have components which are predomi-
natly at other than 1600 cps, even though some may lie close to this frequency. When such
signals enter the receiver, more current flows in the bottom bridge rectifier circuit than in
the top bridge with the result that there is dc voltage in the output of the bottom bridge.
Thus, the net voltage at the base of Q3 becomes less negative or even positive (depending
upon the frequency content of the input signal) and Q3 does not conduct heavily enough to
energize relay H1.
activated.

Consequently, the buzzer and the INCOMING CALL lamp are not
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RELAY LOGIC

NUS 5165-41Gl

DESCRIPTION

The relay logic module 5165-41G1 is used in the mainline site maintenance control cen-
ter and preventive operating paths for the call indcators and audible alarm associated with two
voice enhancers.
upon the nature

The quality of relay logic modules at a maintenance control center depends
of voice channels required.

ule are as follows:
Pertinent characteristics of the relay logic mod-

Voltage Requirement: -24 vdc

Continuity or open circuit for external lamps and
audible alarm.

CIRCUIT DESCRIPTION (Figures 1 and 2)

The relay logic module contains eight relays which provide operating paths for the aud-
ible alarm, the white indicators, and the blue indicators. Relays K1 through K4 provide
operating paths for the white No. 1 and blue No. 1 indicators. Relays K5 through K8 pro-
vide operating paths for the white No. 2 and blue No. 2 indicators. Since the operation of
either group of relays is similar, only the operation of relays Kl through K4 is described.

Initially, assume that only -24 vdc is present on P1-7 and that ground is applied to
P1-15. When SIG GRD is applied to P1-6, relay K1 operates and the operating circuit to the
AUD ALM (P1-8) is closed. Also, an operating ground is applied to relay (K2) through
“break” contacts of relay K4 and “make” contacts of relay K1. Relay K2 operates and locks
up through "make" contacts of K2 and “break” contacts of K4. With relay K2 operated, the
circuit from INTERRUPTED GRD (P1-5) to WHITE No. 1 (P1-3) is closed via "make” con-
tacts of K2 and “break” contacts of K3. When SIG GRD is removed from P1-6, relay K1 re-
leases and the AUD ALM circuit is opened. Relay K2 remains energized and the INTERRUP-
TER GRD to WHITE No. 1 circuit remains closed.

When BUS GRD No. 1 is applied to P1-4, an operating ground is applied to relay K3
through “break" contacts of relay K1 and K4. Relay K3 operates causing the INTERRUPT
GRD to WHITE No. 1 circuit to open and the GRD (Pl-15) to WHITE No. 1 circuit to close.
When SIG GRD is again applied to P1-6, relay K1 operates, closing the circuit to AUD ALM.
Also, relay K4 operates and locks up through “make” contacts of K4 to BUS GRD No. 1. With
relay K4 operated, relays K2 and K3 release. At this point, the GRD to WHITE No. 1 circuit
is opened and the INTERRUPTER GRD to BLUE No. 1 (P1-2) circuit is closed. When SIG GRD
is removed from P1-6, relay Kl releases and the AUD ALM circuit is opened. When BUS GRD
No. 1 is removed, relay K4 releases causing the INTERRUPT GROUND to BLUE No. 1 circuit
to open. At this point, the relay logic circuit is restored to the initial state.

The diodes connected across the relay coils suppress arcing.
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AMPLIFIER-HYBRID

NUS 5165-42G1

D RIPTION

module converts a 4-wire tel circuit to a 2-wire circuit for
line. Voice and audio signal-
to a common path through the

as follows:

600 Ohms

600 Ohms

Frequency 0 - 4000 cps

power requirements -24 vdc at 35 ma

* CIRCUIT DESCRIPTION (Figures 1 and 2)

Receive Path. Terminals 1 and 3 of transformer T1 receive a 1600-cps signal from a
requencies from the transmit circuit of a four-wire telephone unit.
to the base of Ql by transformer T1 and capacitor C2. The audio fre-

quencies are amplified by the common emitter circuit of Q1 and coupled to the base of Q2 for
farther amplification. The output level of the receive path is controlled by potentiometer R9.
The primary winding of T2 and resistor Rl2 form the load for transistor Q2 while the second-
ary is connected to the hybrid. Pins 4 and 5 of plug P1 are not used.
pins 12 and 13 on the hybrid to output pins 13 and 14 of connector P1.

The path continues from

Hybrid Transformer.
of a bridge circuit.

The hybrid transformer is a four-wire terminating set in the form
The circuit is arranged so that the two-wire line from P1, pins 13 and 14,

and the balancing network of R604 and the grounded center tap winding form one pair of bridge
arms. The four-wire input and output circuits at terminals 6 and 7 and 4 and 5 of the hybrid
form the other pair of conjugate arms. Maximum coupling between the input and output circuits
is determined by the impedance of the balancing network and the two-wire termination.

Transmit Path. Audio signals received at pins 13 and 14 of connector P1 are coupled to
hybrid winding through resistors of R14 and R15. The signal is then transferred to the wind-
across terminals 4 and 5 and on to the primary of transformer T4. The voice or signal-
frequencies are amplified in transistor circuits Q3 and Q4 and coupled to the receive cir-

cuit of a remote four-wire telephone unit through transformer T5.
across the secondary of T5 is controlled by potentiometer R22.

The level of the output

side tone path for the transmitted signal.
Circuits Q3 and Q4 are also
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GROUND INTERRUPTER

NUS 5165-43Gl

DESCRIPTION

The ground interrupter supplies an intermittent ground to the telephone order-wire cir-
cuits with a frequency of approximately one half cycle per second.
of a free running multivibrator and two stage power amplifier.

T&e interrupter consists

relays which control two remote indicating lamps.
The module also contains two

The module characteristics are as follows:

Output  level -24 vdc or ground

1 cycle per second

Power Requirements 125 ma dc

CIRCUIT DESCRIPTION (Figures 1 and 2)

Multivibrator. The frequency to operate the ground interrupter module is generated in
the basic free running multivibrator circuit of Ql and Q2. The frequency of the flip flop is
approximately one half cycle per second and is a result of the charge time of capacitor Cl
and resistor R3 and capacitor C2 and resistor R1. The symmetrical output of the flip flop is
coupled through capacitor C4 to the base of transistor Q3.

Amplifier. When the base of Q3 is positive the transistor conducts, applying a negative
potential to the base of Q4. Transistor Q4, a power transistor, conducts heavily to supply
ground to external circuits connected to P1-5.
are located in a separate module.

The collector source voltage and load resistor

forward bias from Q4.
When the flip flop changes state, Q3 cuts off removing the

Transistor Q4 cuts off, returning its collector to -24 volts dc.

Lamp Relays. With BUS GRD applied, relay K1 is energized, relay K2 is de-energized,
and a path is provided for an intermittently-flashing blue lamp. When the switched ground is
applied to P1-1, relay K2 energizes, providing a path for a steadily-glowing white lamp and
an open path for the blue lamp. When BUS GRD and switch GRD are both removed, a path is
completed for an intermittently-flashing white lamp.
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FAULT INDICATOR AND SWITCHING PANEL

NUS 6294G1

DECRIPTION

TM 11-5820-570-14

with red and green
indications. The pus cator switches in

CIRCUIT DESCRIPTION (Figures 1 and 2)

Pushbutton-indicators S25 through S36 provide indications of
SS, and hang-up signals. Pushbutton-indicator S25 is used as

-indicators are connected to external
and interrupted ground is applied to

This indication
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NUS 6294Gl

Conference Circuit Switches. itches S1 through S24 are conference circuit selector
switches. The  switches provide connections between any of the input circuits to the panel.
Four audio channels (trunks) are wired to the two rows of 12  telephone toggle switches. The

r row of switches is for conference circuit8 1 and 2; the bottom row connects conference
circuits 3 and 4. Four conferences may be in progress at one time. Two or more circuits
may be connected together by operating the toggle  switch above their respective pushbutton-
indicators to the same conference circuit position. For example, circuits 2 and 12 can be
connected to conference circuit 1 by operating conference switches S2 and S12 to the up posi-
tion. Circuits 3, 4, and 5 can be connected to conference circuit 4 by operating conference
switches Sl5, Sl6, and S17 to the down position. Similarly, two more conferences may be
established by utilizing the down position of switches in the upper row (conference circuit 2)
and the up position of the switches in the bottom row (conference circuit 3).
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SELECT PANEL

NUS 6295-2

DESCRIPTION

rating Voltages -48 vdc (relays)

-24 vdc (pushbutton holding coils
and indicators)

Continuity or open to an external
circuit.

CIRCUIT DESCRIPTION (Figures 1 and 2)

Select panel NUS 6295-2 contains eight pushbutton-indicators (S1 through S8). Each
with a tributary order-wire circuit and consists of a push-

indicator lamps (two white and two blue). Control relays
pushbutton-indicators S1 through S8, respectively, The

pushbutton S9, control relays K9 through K12 and indicator
XDS1(two amber lamps and two blue lamps). Since the operation of all eight pushbutton-indi-
cator circuits is identical, only one circuit is described.

Initially, all pushbuttons are released, all indicators are off, relays K1 through K9
12 are de-energized, and relays K10 and K11 are energized. When tone receiver 1

up. The lock-up ground for relays
point the S1 indicator is steady white
Depressing the S1 pushbutton causes

on S1 is held in the
With pushbutton S1 held in the
icator remain steady blue, a ground

1) and the operating ground for relay K10 is removed. The
circuit No. 1 to be connected to the order wire bridge am-

With relay K10 de-energized, the XDS1 indicator on this select panel is steady blue and
icator on the remote select panel is steady amber. The blue indication on this
C) and the amber indication at the remote panel (at nodal van) inform the main-

ce men that the MCC select panel has control.

hbutton at the MCC select panel or the RESET pushbutton at the nodal
used to return the circuit to the initial state. Depressing either
s the S1 pushbutton to release, the S1 indicator to go off, relays
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NUS 6295-2

K1, K9, and K11 to de-energize, and relay K10 to energize. Relay K11 will be de-energized
only while the RESET pushbutton is depressed. Relay K12 is controlled from an external
circuit (RELAY LOGIC BUS SWITCH).

The diodes connected across each relay coil and pushbutton holding coil prevent high
voltage buildup when the operating voltage is removed. The remaining diodes isolate the
pushbutton-indicator circuits from each other.
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NOTES:
1 . UNLESS OTHERWISE SPECIFIED:

ALL RESISTANCE VALUES ARE IN OHMS, 1/2 WATT.
ALL CAPACITANCE VALUES ARE IN MICROFARADS.

2 . DENOTES PAD ON PRINTED CIRCUIT BOARD

F i g u r e  1 . 1600 CPS Tone Generator
N U S  5 1 6 5 - 3 0 G 1 ,
Schematic Diagrtam

1 0 1



TM 11-5820-570-14

Figure 4. 4-Wire Telephone
NUS 5165-45,
Parts Location
(Sheet 1 of 2)
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Figure 3. 4-Wire Telephone NUS 5165-8G3,
Parts Location (Sheet 3 of 3)
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Figure 3. 4-Wire Telephone
NUS 5165-8
Parts Location
(Sheet  2  of  3)

9 1



T M  1 1 - 5 8 2 0 - 5 7 0 - 1 4

Figure 2. 1600 CPS Tone Generator
NUS 5165-30G1
Parts Location
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NOTES:
1. NUMBERS IN PARENTHESIS ARE FOR

REFERENCE ONLY.
2. UNLESS OTHERWISE SPECIFIED:

RESISTANCE VALUES IN OHMS, 1/2 WATT.
CAPACITANCE VALUES ARE IN MICROFARADS.

3. ON T1 DENOTES START OF WINDINGS.
4.  DENOTES PADS ON PRINTED CIRCUIT BOARD.

Figure 1. 1 6 0 0  C P S  T o n e  R e c e i v e r
NUS 5165-37G1,
S c h e m a t i c  D i a g r a m
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Figure 2. 1600 CPS Tone Receiver
NUS 5165-37G1.
Parts Location
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NOTE:
1. ALL DIODES ARE TYPE IN459.

2. LETTERS IN PARENTHESES ARE FOR
REFERENCE ONLY.

3 . DENOTES PAD NUMBERS ON
PRINTED CIRCUIT BOARD.
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N O T E :

1. ALL DIODES ARE TYPE IN459.
2. LETTERS IN PAREMTHESES ARE FOR

REFERENCE ONLY.
3 . DENOTES PAD NUMBERS ON

PRINTED CIRCUIT BOARD.

Figure 1.Relay Logic NUS 5165-41G1
Schematic Diagram

1 1 3
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Figure 2. Ground Interrupter NUS 5165-
4 3 G 1 ,  P a r t s  L o c a t i o n
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N O T E S :

1. UNLESS OTHERWISE SPECIFIED:
RESISTANCE VALUES ARE IN OHMS, 2 WATT.
CAPACITANCE VALUES ARE IN MICROFARADS.

2 . DENOTES PAD ON PRINTED CIRCUIT BOARD.

3 .LETTERS IN PARENTHESES ARE FOR REFERENCE ONLY.

Figure 1. Ground Inter rupter  NUS 5165-
43G1, Schematic Diagram
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NOTES:
1. UNLESS OTHERWISE SPECIFIED:

RESISTANCE VALUES ARE IN OHMS, 2 WATT.
CAPACITANCE VALUES ARE IN MICROFARADS.

2 . DENOTES PAD ON PRINTED CIRCUIT BOARD.

3. LETTERS IN PARENTHESES ARE FOR REFERENCE ONLY.
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Figure 2. Amplifier-Hybrid NUS 5165-
42G1, Parts Location

1 2 1
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NOTES:

1. UNLESS OTHERWISE SPECIFIED
ALL RESISTANCE VALUES ARE
IN OHMS, 1/2 WATT.
ALL CAPACITANCE VALUES ARE
IN MICROFARADS.

2.T3 -*-DENOTES THE START OF WINDINGS

Figure 1. Amplifier-Hybrid NUS 5165-
42G1, Schematic Diagram

1 1 9
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Figure 2. Relay Logic NUS 5165-41G1.
P a r t s  L o c a t i o n

1 1 5
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