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PREFACE

of the mainline sites in the ET-A com-

also provides a detailed descrip-

a description of major equipment

s.

is a list of publications pertaining to the ET-A communications
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CHAPTER 1

INTRODUCTION

Section I. GENERAL INFORMATION

1 .  S c o p e

TABLE I. DEFINITIONS AND TERMINOLOGY

T e r m

B a s e b a n d

Channel

Console System

Diffraction mode of operation

E T - A

FD/SD LOS

- 1 -
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TABLE I. DEFINITIONS AND TERMINOLOGY (cont)

T e r m

Four-fold (quadruple or quad)
s p a c e  d i v e r s i t y

Frequency diversity

F S T

G r o u p

Horizontal polarization

Line-of-site (LOS)
mode of operation

NUS

P i l o t  t o n e

Shoot

Supergroup

Tropospher ic  scat ter
(troposcatter) mode of
o p e r a t i o n

Two-fold (dual) space
diversity

Vertical polarization

-2-
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3. Related Publications

racteristics of the equipment used at mainline

ual. In the following sections, the appropriate

renced, where applicable.

-3-
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Section II. PURPOSE AND USE

4. ET-A Microwave Communication System

are sites along a primary

These are remote tions requiring only sin - or
cial purpose commu

or console site (d below).

Tributary sites are remote stations which are serviced by
tions. The tributary sites are briefly disclosed in this

oncerned. For details r
nual POMM 11-5895-376

d. ET-A Console System.

(1) The ET-A Console System is a command and control facility incorporate
within the ET-A microwave communication system. It uses the radio
and multiplex equipment of the ET-A microwave communication system
to provide semiautomatic conference call capabilities

s (drop subsets) at various headquarters locations
rations Centers) and a large num ry installation

(tributary sites).

( 2 ) sically, the Con tern consists of
enter sites and a of Console Rem
Console Operations er is linked to a

multiplex equipment along the mainline. (Five mainline "command
and control” channels are used for this purpose.) The C vans are
la the odal sites, each van being equipped to service
a m of ry sites.

- 4 -
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5. Technical Characteristics

Diameter
Polarization
VSWR
Decoupling
Power handling

ntenna Diameter
30 feet
15 feet
6 feet

feet

as required

al-space or frequency diversity
Four-fold space diversity

4, 6, 15, or 30 feet, as required
Dual (horizontal and vertical)
Leas than 1,2
40 db
1 watt (40foot); 1 watt OF 1 kw (6-foot);
and 1 watt, 1 kw, or 10 kw (15-and 30-foot)

-20 db with respect to main lobe

Gain
50 db min
44 db min
36 db min
32 db min

Half-Power Beamwidth
0.56 degree, nominal
1.05 degrees, nominal
2.7 degrees, nominal
3.9 degrees, nominal

-5-
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5. Technical Characteristics (cont)

7 kc to 9.7 kc, second voice
communication c l

General Electric t
transistorized carrier,
configuraton; single side
suppressed carrier and frequency
division multiplex modulation;
four-wire operation; e
3,825 cps out-of-band
and channel phase equalization

Central console and
switching system

Tributary accommodations
System 240

CRE van 24 (three 8-site sectors)

Mainline trunks
Conference 4

Supervisory data 1

Voice channels
CRE to tributary 2

Tributary to CRE 1

Signaling channels,
Console Operations
Center to CRE

Supervisory circuits
(frequency-shift
keying multiplexer

24

Automatic malfunction alarms Transmitters, receivers, multiplex
equipment, and ancillary equipment

- 6 -
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CHAPTER 2

SITE MAJOR EQUIPMENT

6. General

7. Radio ipment Shelter

receivers,
The NUS 6060 r equipment shelter houses the necessary transmitters,
and associated equipment for either tropospheric scatter or line-of-site

transmission on a single or multichannel basis. A typical radio equipment shelter is
shown in figure 1.

b. The equipment is mounted in a modified military type S-141/G shelter. The
dimensions, interface connector locations, and input requirements are presented in
figure 26.

The shelter’s equipment complement varies with the site requirements.
However, the shelter is cabled for the maximum equipment complement so that it can
be easily converted from one configuration to another. The basic shelter conflgura-
tions are listed in table II. Figure 2 shows the location of the major components in
the van.

TABLE II. NUS 6060 RADIO EQUIPMENT SHELTER CONFIGURATIONS

Group Power Mode of operation Threshold Parametric
extension amplifiers Channels

1 1 kw Quad diversity tropo Yes Yes Multi
4 1 w Quad diversity tropo No Y e s Multi
5 1w Quad diversity tropo Yes No Multi
6 1w FD/SD LOS No Multi

16 1 kw Quad diversity tropo Yes  Yes Single
17 1 kw Quad diversity tropo Yes No Single
18 1 kw Quad diversity tropo No Yes Multi
19 1 kw Quad diversity tropo No No Multi
21 1w Quad diversity tropo Yes Yes Single
22 1W FD/SD LOS N o Single
23 1w Quad diversity tropo Yes No Single
2 9  -  10-kw driver Yes Yes Multi
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-8-

Figure 1. Typical radio equipment shelter.
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ROADSIDE

NOTE :
THE COMPLEM AND TYPE OF R COMPONENTS VARIES.
REFER TO THE LE TO IDENTIFY COMPONENTS USED.
FOR EACH SHELTER CONFIGURATION THE MOUNTING POSITIONS
OF THE RADIO COMPONENTS REMAIN THE SAME.

N U 5  6 0 6 0  - I ,  S E R I A L  N U M B E R S  I  A N D  2
NU5 6060-16, SERIAL NUMBERS I THROUGH 3
NUS 6060-17, SERIAL N U
NUS 6060-18, SERIAL N U M B E R S 1 THROUGH 12
NUS 6060-19 ,  SERIAL NU RS 1  THROUG H  8

013-2 15 USED IN ALL OTHER R EQUIPMENT SWELTERS.

Figure 2. Radio equipment shelter, location of major components.

-9-
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(1) Transmitter pre-emphasis unit.

TABLE III. NUS RADIO SHELTER PRE-E
AND I-F FILTER UNITS

I
Number Transmitter Receiver

o f
channels

Pre-emphasis unit
part no.
(ITTFL)

De-emphasis
unit 

part no.
(ITTFL)

I-F filter
part no.
(ITTFL)

24/36 C2336632G1 I C2336717G1 I D2338037G1 I
4 8 / 6 0  C2336634G1 C2336719G1 D2338037G1

7 2 / 1 2 0 C2336635G1  C2336720G1 None

1 8 0 / 2 4 0  C1260277G1 I C1260278G1 None I

(2) Receiver de-emphasis. The de-emphasis unit is located in the i-f
and baseband drawer of receivers used in quad tropo shelters, or in
the ancillary equipment drawer of receivers used in LOS shelters.
It provides a means of selecting the baseband frequency de-emphasis
required to complement the pre-emphasis of the transmitter. The
corresponding receiver de-emphasis unit for a particular transmitter
pre-emphasis unit is shown in table III.

(3) Receiver i-f filter unit. The i-f filter unit is located in the preselector
and mixer drawer; it limits the 70-m bandwidth. The unit is installed
only in shelters having a channel capacity of 60 or less (table III).

In all radio equipment shelters the transmitter and receiver crystals used
depend on the frequencies assigned to the site. Refer to the system frequency plan
for crystal selection data for a particular site.

entitled Radio Equipment Shelter ET-A Type NUS 6060 TM 11-5820-572-14. The
For further details regarding the radio equipment shelter refer to the manual

manual covers equipment compliments for each group listed in table II, shelter wiring,
shelter turn-on procedures, and operation of auxiliary equipment. For individual
equipment contained in a radio equipment shelter, installation, operating instructions,
theory of operation, and maintenance are covered in the following manuals.

- 1 0 -
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0 military e
input requir

cs van. The
are presented in

onents, which are mounted on
omponents contains the equip-
van layout is shown in figure

ed previously a above), the dual 10 lifier van is used
dio equipment s shelter NUS 6060-24. 5 is a block diagram
lifier van connected to the radio equipment shelter.

For details regarding the dual 10 kw amplifier van refer to the manual
e led Power Amplifier Group A -15, 11-5820-579-15, which covers
equipment complement, description, installation, operation, theory of operation,
and maintenance.

9. N l Point dio set

set houses the necessary transmitters,
on either a quadruple
. A typical nodal

ent is mounted in a semitrailer van, type
e connector locations, and input requirements are presented in

ement varies with specific site
ic configurations used are listed
oint radio set.

-11-
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Figure 3. Dual 10 kw amplifier van NUS 7561.
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Figure 4. Dual 10 kw amplifier van NUS 7561 layout.
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Figure 5. Dual 10 kw amplifier van with driver radio equipment shelter,
block diagram.
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Figure 7. Nodal point radio set layout.
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Figure 6. Nodal point radio set.



TM 11-5895-376-14-1

TABLE IV. NUS 6260 NODAL POINT RADIO SET CONFIGURATIONS

Yes
Yes
Yes
No
No
Yes

NUS 6070 multiplexer set,

and
r to

r crystals used depend on the frequencies
em frequency plan for crystal selection data

ltiplexer

he NUS 6270 multiplexer set houses the multiplex equipment that provides,
in tion with multichannel radio equipment shelters (para. 7), transmission
facilities for a maximum of 120 full-duplex telephone voice channels in the 4.4- to

nd. A typical multiplexer set is shown in figure 8.

b. The equipment is mounted in a modified military type S-352 shelter. The
dimensions, interface connector locations, and input requirements are presented
in figure 29.

C. The multiplex equipment is a transistorized carrier system which uses
frequency division to transmit and receive voice channels over a single transmission

d. The basic shelter is cabled for an ultimate capacity of 120 channels. Jack
fields and intermediate distributing frame points are provided for the ultimate capacity.

nt racks having the same function are always located in the same
lter. Special circuit requirements (including pad groups, 4-wire
nd extension of base groups) are provided as options added to the

ated test facility is also provided. Depending on specific
e multiplex equipment rack complement varies from site to

ons available are listed in table V. Figure 9 shows the location
ents in the shelter.
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Figure 8. Typical multiplexer set.
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Figure 9. Typical multiplexer set layout.
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TABLE V. NUS 6270 MULTIPLEXER SET CONFIGURATIONS

1

3

5

6
7

8

9

10

11
12

13

14

15
16

18

Type

O-channel terminal

repeater
60 x 38 drop channel
repeater

60 x 60 drop channe1
repeater

60 x 60 drop channel
repeater

60-channel terminal
60-channel terminal

24 x 24 drop channel
repeater

24 x 24 drop channel
repeater

24 x 12 drop channel
repeater

24-channel terminal
12 x 12 drop channel
repeater

12 x 12 drop channel
repeater

12 x 60 drop Channel
repeater

120-channel terminal
120 x 72 drop channel
repeater

120-channel terminal

-

-

2

2

3

3

1

4

4

4
1

Through
super-

oups

1
1

-

D1

D2

B1, D2

C2
D1

A, B1

A, Cl

A

A, C1

A

D2

2-group interconnect
to foreign multiplex

2-group interconnect
to foreign multiplex

12 x 12 Channel drop

48-channel drop from
north

-20-
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TABLE V. NUS 6270 MULTIPLEXER SET CONFIGURATIONS (cont)

Other features

l20-channel terminal
l2 x 12 drop channel
repeater

60-channel terminal

Float spares

a ecial circuit allocations:

Group NUS Features

A
B1

6282G1 12 23-db pad pairs
6282G2 5 4-way junctions

B2
C
D1
D2

6282G3 5 4-way junctions and 5 dual amps
6282G4 Push-to-talk assembly
6282G5 Inter-shelter through group facility (2 groups)
6282G6 Inter-shelter through group facility (10 groups)

11. Console Operations Centers

The Console Operations Centers provide the necessary operators consolettes,
wall displays, drop subsets, and Console Local Equipment vans to perform the
command and control functions in the ET-A Console System. Six Console Operations
Centers are provided in two configurations and are listed in table VI.

TABLE VI. CONSOLE OPERATIONS CENTER CONFIGURATIONS

Console
Local

Equipment
van

- -
7642G1
7642G2
7642G3

Operations
Center

van

rations
Center,

fixed installation
NUS
No.Configuration

Console
Operations
Center

7964G1
NUS 7965G1

Alternate
Console
Operations
Center

7942G4

7942G6

7862G1
7862G2
7962G3

- 21 -
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( 1 )

( 2 )

(3)

van contains all the
and dc power equip

CLE van is shown in figure 10.

The equipment is installed in a modified 348-A2G semitrailer van.
The dimensions, interface connector locations, and input requirements
are presented in figure 30.

Although all CLE vans are of the same basic design and contain the
same complement of equipment cabinets, each van is capable of
performing unique functions for its particular site. This is so because
the van cabinets are equipped in accordance with the particular site
requirements. Refer to table VI for CLE van configuration types. A
plan view of the van is shown in figure 31.

b. Operations Center, Fixed Installation. The Operations Center, fixed
llation is located in a building and consists of a wall display, two operators

consolettes, a junction box, and one or more drop subsets. The consolettes are
located adjacent to each other and in front of the wall display to allow easy communi-
cation between the two operators and a clear view of the wall display. The consolettes
and wall display may be up to 100 feet from the junction box. The drop subsets are
installed at subscriber locations.

(1) Wall display. The wall display contains lamp indicators which identify
ET-A Console System subscribers and their status. Refer to figure 32
for dimensions and interface connector locations.

(2) Operators consolettes. The operators consolettes contain the controls
and indicators required to perform command and control functions.
Refer to figure 33 for dimensions and interface connector locations.

(3) Junction box. The junction box interconnects the wall display, operators
consolettes, CLE van, and drop subsets. Refer to figure 34 for
dimensions and interface connector locations.

(4) Drop subsets. Drop subsets are used for subscriber service. Refer
to figure 35 for dimensions and connection requirements.

c. Operations Center Van.

(1) The Operations Center van performs the same function as the Operations
Center, fixed installation described in b above and also contains a
wall display and operators consolettes. The Operations Center van
is shown in figure 11.

(2) The equipment is installed in a modified type M348-A2G semitrailer
van. Overall dimensions, interface connector locations, and input
requirements are presented in figure 36. The van layout is shown
in figure 37.

-22-
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Figure 10. Typical Console Local Equipment van.

-23-
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Figure 11. Operations Center Van.
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DC Duplexed Power System6
12. Console Remote Equipment (CRE) Van

b. The CRE van can service three sectors of up to eight tributaries each.
Each sector is assigned two audio channels so that the tributaries assigned to that
sector may be connected to either of two conferences. The CRE van transmits its
signals to a nodal point radio set (para. 9) for distribution to, the tributaries.

The equipment is installed in a modified type M348-A2G van. Overall
dimensons, interface connector locations, and input requirements are presented in
figure 38. The van layout is shown in figure 39.

d. For details r the
Set, Communications A

CRE van refer to the manual entitled Switching
4(V)1 through AN/MSQ-74(V)10 and AN/MSQ-74(V)12

(Console Remote Equipment), 77-14. The manual is divided into
five parts as follows:

PART ONE

PART FIVE

Description, Installation, Functioning
aintenance

Diagrams
Mnemonics, Test Procedure, Difference Data

odules
DC Duplexed Power Systems

a. Tributary terminal set NUS 7957 is located at tributary sites. It provides
access to the ET-A communications system by means of the microwave link between
the tributary site and the mainline nodal site.

-25-
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Figure 12. Console Remote Equipment van.
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the t ry terminal set refer to foll

, ET-A Type NUS 7957 -15 /2
11-5895-37

14. Maintenance Control Center (MCC)

interface connector

b. The maintenance control center is arranged in a configuration such that
common modules can be inserted or removed to meet the requirements of a specific
site; CC wiring is for the maximum module complement. The basic configurations
are listed in table VII.

TABLE VII. MAINTENANCE CONTROL CENTER CONFIGURATIONS

Equipped to cover the following equipment

1
2
3
5
6
8
9

13
14
16
18
20

1
2
1
2
2
3
3
1
1
2
5
2

1

1

-27-
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Figure 13. Tributary terminal set.
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Figure 14. Maintenance control center NUS 6283.
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15. Microwave Tower and Antenna Systems

16. Technical Control Van

interconnect the multip
and interface connector

- 3 0 -
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CHAPTER 3

MAINLINE SITE CONFIGURATIONS

17. General

ite

variations,
sion modes.

quipment complement
iations are described

18. Diversity and Modes of Operation

The sites on the mainline broadband network of the ET-A system use the tropo-
diffraction or line-of-site mode of microwave transmission; four-fold or
space diversity configurations are utilized.

e troposcatter mode of operation the radio equipment
ormance requirements consists of either 1-kw or 10-kw

tr mitters, receivers with or without parametric amplifiers and threshold extension,
15 or 30-foot antennas, and four-fold space diversity. The four-fold space diversity

b. In the diffraction mode of operation the radio equipment
m rformance requirements consists of 1-kw transmitters,

iers and threshold extension, 30-foot antennas,
above). Only one mainline link (site 11.1 to site

-31-
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Figure 15. Four-fold space diversity configuration.
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19. Through Repeater Site

er site is usually located in a high-elevation area for the
ine sites between which direct communication in the tropo-

The through repeater receives the microwave signal from
amplifies it, and transmits it to the next site. A block diagram of a through
site is shown in figure 17.

,b. The through repeater site equipment complement consists of two radio
shelters, each of which is connected to an antenna system and a maintenance control
center console. The antenna systems are pointed toward the neighboring mainline site
antenna system, while the radio shelters are connected back-to-back at the multiplex
baseband level. The orderwire channel from each direction is dropped to voice
frequency in its corresponding radio shelter and extended to the
shelter, only tion of the shelte
utilized. At channels may be utilized in either
direction, or cuit in both directions for conference
purposes. e extended from both radio equipment
shelters to the the equipment from one location and
eliminating the requirement that personnel be in the radio equipment shelter
continually.

20. Drop Repeater Site

a. The purpose of the drop repeater site is to divert a limited number of multi-
plex channels from the microwave signal for local use.
of a drop repeater site.

Figure 18 is a block diagram

b. The drop repeater site equipment complement consists of two radio equip-
ment shelters, a multiplexer set, and a maintenance control center console. The
radio equipment shelters are connected to antenna systems, each antenna system

pointed toward a neighboring mainline site antenna system. Each radio equip-
shelter feeds its multiplex baseband output to the multiplexer set. The multi-

plexer set processes the baseband from one direction, dropping a limited number of
s to voice frequency level for local subscriber use. The remaining channels
aed to the other baseband, at either channel, group, or supergroup level, for

transmission to the next site.
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Figure 16. Two-fold space diversity configuration.

-34-
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Figure 17. Through repeater site block diagram.
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Figure 18. Drop repeater site block diagram.
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21. Terminal Site

a . Terminal sites are located at each end point of the ET-A mainline, where
multiplex channels are dropped for local subscriber we or interface with other

systems. A block diagram of a terminal site is shown in figure 19.

b. The terminal site equipment complement consists of either one or two
radio equipment shelters, a multiplexer set, and a maintenance control center
console. The terminal site shown in figure 19 utilizes one radio equipment shelter.
At a terminal site using two radio equipment shelters, the block diagram of figure
18 applies, but there are no through channels.

c. The radio equipment shelter (fig. 19) is connected to an antenna system
which% pointed toward the antenna system at the next site on the m&line From
the radio equipment shelter the baseband is fed to the multiplexer set, where all
channels may be dropped to supergroup, group, or channel level for either local
subscriber use or interface with other systems.

d. Orderwire channels and summary fault alarm circuits are utilized as
described in paragraphs 20c and 20d, respectively.

22. Junction Site
a. A junction site serves as a junction for the mainline paths coverging on the

junction from three or more directions (sites). A junction site block diagram is shown
in figure 20.

b. The junction site equipment complement consists of a technical control van,
two or more multiplexer sets, three or more radio equipment shelters, and a mainte-
nance control center console.

c . The junction site shown in figure 20 utilizes two multiplexer sets and three
radio equipment shelters. Each radio equipment shelter is connected to its antenna
system, which is pointed toward another site; thus three paths are converging on the
junction site. Radio equipment shelters RS A and RS B feed their baseband outputs to

A, while radio equipment shelter RS C feeds its baseband to multi-
B. The multiplexer set, drop the three basebands down to the channel

voice frequency level. All channels are then routed to the technical control van. The
technical control van contains a main distributing frame for cross-connecting the voice-
frequency channels, in any of the three radio-frequency directions, to other systems or
to local subscribers.
Channels.

Jack fields are also provided for patching or monitoring all

-37-
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Figure 19. Terminal site block diagram.
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Figure 20. Junction site block diagram.
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d. Orderwire channels and summary fault alarm circuits are utilized in

manner similar to that described in paragraphs 20c and 20d, respectively.

23. Nodal Point Site

a. The nodal point site serves as a junction for connecting the tributary
to the mainline communications network. A block diagram of the nodal point si
shown in figure 21.

b. The nodal point site equipment complement consists of one to three n
point radio sets, one Console Remote Equipment van, a multiplexer set, and on
(terminal) or two (repeater) radio equipment shelters.

c. The nodal point site shown in figure 21 utilizes one nodal point radio
two radio equipment shelters. The two radio equipment shelters and the multip
set are set up as a through repeater site, as described in paragraph 19. The n
plexer set drops five command and control multiplex channels (used throughout
ET-A Console System) to voice-frequency level and feeds them to the CRE van,

d. The CRE van can service as many as three sectors of up to eight tril
taries each, a nodal point radio set being required for each sector. Therefore
many as three nodal point radio sets may be connected to the CRE van. Opera1
of the CRE van is automatic and is controlled by signals from either a Console
Operations Center or a tributary site. The command and control channels (c a
carry controlling signals and traffic from the console sites and other tributarie
five channels from each direction of the mainline are bridged in the CRE van, t
giving the switching circuits of the CRE van uninterrupted connection to the ma
in both directions. From the CRE van one transmit orderwire channel, one tra
carrier channel, and eight receive channels are fed to the nodal point radio set,
feeds a pair of antennas pointing in the direction of a tributary site. Eight trib
sites can be so connected by eight antenna pairs.

e. The CRE van, on receiving a command from a Console Operations C
a tributary site on one of the command and control channels, connects that chan
of the transmit channels to the nodal point radio set. The nodal point radio set
transmits the data to all equipped tributaries. Traffic from a tributary is sent
nodal point radio set and then to the CRE van on the tributary receive channel a
to that tributary. The CRE van connects the traffic received from the tributary
of the command and control channels for transmission, via the multiplexer set
radio equipment shelter, to the other tributary or to the Console Operations Ce

f. Orderwire operation at the radio equipment shelters and multiplexer
the same as described in paragraph 20c. Service is also extended from the MC
the CRE van and the nodal point radio set. Select controls are provided at the
and nodal point radio set for selecting the orderwire channel to any one of the e
tributaries. The MCC can also connect the mainline orderwire with the tributa
orderwire.

Summary fault alarm circuits are extended from all shelters and var
the M , thus permitting monitoring of the equipment at the MCC without requ
personnel to be at the shelters and vans continuously.
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Figure 21. Nodal point site block diagram.
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le site provides central control capability within the command
of the ET-A system. A block diagram of a console site is shown

b. The console site equipment complement consists of a Console Local Equip-
ment van, an Operations Center (in building or van), a multiplexer set, one or two
radio equipment shelters, a maintenance control center, and telephone drop subsets.

The Console Operations Center equipment (which includes the Operations
Center and CLE van) may be used with the drop repeater configuration (para. 20,
fig. 18) or the terminal configuration (para 21, fig. 19). The block diagram shown
in figure 22 utilizes the terminal configuration. From the multiplexer set the five
multiplex voice-frequency channels, which are the assigned command and control
channels in the ET-A Console System, are routed to the CLE van for processing.

d. The CLE van contains the logic and signaling circuitry that performs the
following functions:

Receives status data from all tributaries and other console sites
and converts the data into signals for the wall display. The wall
display, therefore, provides a centralized display of the status of
all system users.

(2) Responds to commands initiated by the in-control operators consolette
to establish communication with any or all of the tributary sites and
local drop subsets within the ET-A Console System.

e. The orderwire operation is the same as described in paragraph 21, with
service also extended to the CLE van.

f. Summary fault alarm circuits are extended from all shelters and vans to
the MCC, permitting monitoring of the console site equipment from one point.

-42 -
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Figure 22. Console site block diagram.
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CHAPTER 4

G E N E R A L  I N S T A L L A T I O N  D A T A

25. General

troposcatter and the diffraction transmission modes two wave-
and transmit, and two waveguide runs receive only (fig. 15).

b. In the 10-kw troposcatter mode, seven waveguide runs are used: two runs
connect the radio equipment shelter to the antennas; two runs connect the dual 10 kw
amplifier van to the antennas; and three runs connect the radio equipment shelter to
the dual 10 mplifier van (fig. 5).

In the line-of-site mode there are two waveguide runs, each of which receives
transmits (fig. 16).

ets are used, power-splitting networks, mounted on
The networks split and connect the four waveguide

to tributary sites.
to the many antenna feeds required when transmitting

27. RF and Signal Cabling

nal
e-

-45-



TM 11-5895-376-14-1

- 4 6 -

Figure 23. Cable interconnecting links (part 1 of 8).
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Figure 23. Cable interconnecting links (part 2 of 8).
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Figure 23. Cable interconnecting links (part 3 of 8).
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Figure 23. Cable interconnecting links (part 4 of 8).
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Figure 23. Cable interconnecting links (part 5 of 8).
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Figure 23. Cable interconnecting links (part 6 of 8)
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Figure 23. Cable interconnecting links (part 7 of 8).
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Figure 23. Cable interconnecting links (part 8 of 8).
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tem is applicable to all site interconnection
ring of cables is divided into 10 groups as

er and miscellaneous power

nance orderwire and remote alarm

radio
Center
Center

composite list of
ves the following

les applicable to ail site is presented in fi

28. Power System Hardware

29. Station Grounding
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CHAPTER 5

TYPICAL MAINLINE SITE 8.1-INSTALLATION
32. General

describes the installation of a specific station, nodal point
installed in shelters and vans. Chapter 6 describes the

site installation in detail,
changes made at the site.

to the site installation,
the as-built drawings
also provide the neces-

operation description in chaper 6.
3 3 .  S i t e  L a y o u t

34. Site RF and Signal Cabling

201, W202, etc.) were
Cables in the W100

ing heater in each an-
functions at site 8.1

35. Site Waveguide
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watts is fed to the feedhorn for the shoot to site 97,
horn for the shoot to site 90. The feedho 8r8
point radio sets A and B are shown in the .

5 watts is fed to th
feedborn fed by n

b. The couplers also perform the fu
ls from the tributary sites.

ction of combining the individual rece
Since the power-splitting network is a reciprocal

receiver power is also divid

margins are sufficient
for the 20-db couplers.
signal in the de
power division. T
only a 3-db 1oss in
power divider8 carrying transmitter energy.
alone, the combination of the 20-db couplers
coupler.
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CHAPTER 6

TYPICAL MAINLINE SITE 8.1 - OPERATION

3 6 .  G e n e r a l
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Figure 25. Site 8.1 multiplex block diagram
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40. Console Remote Equipment (CRE- A)
( f ig .  47)

The 10 command and control voice-frequency channels received by Con
Remote Equipment van CRE-A from multiplexer set MS-A are bridged together by
means of 4-way, d-wire junction networks, thus providing an uninterrupted flow of
channels between north and south. The local transmit and receive legs of each of the
bridged channels are then fed into the CRE trunk matrix via conference amplifiers
which match locally interconnected tributary circuits to the mainline.

b. The trunk matrix is connected to t
maximum of 24 tributaries into 3 sectors of
nodal point radio sets, NPRS-A and NPRS-B.
sector two, to NPRS-B. From each of the two
transmit (A1-carrier, A2-orderwire) and seven au
to each NPRS.

- 6 2 -
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42.  Stat ion Alarm Faci l i t ies
(fig. 46)

the multiplexer set,
the microwave towe

point radio sets,

43 .  O rde rw i re  Fac i l i t i e s
(fig. 48)

ire facilities provide both local (on-site) and system-wide voice
purposes. The local and system orderwire signal
hs a and b below, respectively.

a Local Orderwire Facility. The local orderwire facility provides voice
communication between the radio equipment shelter, the multiplexer set, the nodal
point radio sets, the Console Remote Equipment van, the maintenance control center
console, and the tributary sites. This is accomplished through the use of switching

ipment in the maintenance control center console.

(1) point

(a) If a maintenance, technician at a radio equipment shelter or a

- 6 3 -
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(b) At the maintenance control center console, the presence of the
1. 6-kc tone causes the applicable call pushbutton to flash white
and momentarily actuates a bell, The maintenance control
center console operator responds to this condition by pressing,.
the flashing call pushbutton. This action causes the call push-
button to light steady white, causes the operator’s call pushbutton
to flash white, and closes the orderwire speech circuit to the van
or shelter. At this point, the maintenance control center con-
sole operator lifts his telephone handset from its cradle and
speaks with the maintenance technician at the radio equipment
shelter or nodal point radio set.

(c) After determining the desired van or shelter, the maintenance
control center console operator presses the call pushbutton 
associated with the desired v
the selected call pushbutton to light
call pushbutton to flash white, and clo

nance
circuit to the desired van or shelter.

control center console
button. This action generate
transmitted to the desired van or shelter.

and desired vans or shelters.
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If a maintenance
nicate with another

lter or van, he lifts the telephone termination unit orderwire
the signaling pushbutton.

lied to the maintenance con-

The pressing of the orderwire
in a multiplex shelter also

results in the transmission of the 1.6-kc tone to the mainline sites
rved by the associated radio equipment shelters.

Communications originating at tributary sites.

If a maintenance technician in a tributary site radio equipment
shelter or the operator at the tributary site maintenance control
center console wishes to communicate with the associated nodal
point radio set or the mainline site maintenance control center
console, he lifts the orderwire telephone handset from its cradle
and listens for the presence of Console System traffic. After
establishing the absence of Console System traffic, the technician
or console operator presses the orderwire telephone handset sig-
naling pushbutton. This action results in the generation of a 1.6-
kc signaling tone, which is transmitted to the nodal equipment van
central equipment cabinet and the mainline site maintenance con-
trol center console.

At the central equipment cabinet, the presence of the 1.6-kc tone
causes the applicable call indicator to light white and momentarily
actuates a buzzer. At the maintenance control center, the pres-
ence of the 1.6-kc tone causes the call pushbutton associated with
the tributary site and the operator% call pushbutton to light white,
causes the pushbutton associated. with the nodal equipment van to
flash white, and actuates a bell. Under normal operating condi-
tions, the maintenance control center console operator presses
the lighted call and nodal equipment van pushbuttons to respond
to the call from the tributary site. This action causes the nodal
equipment van pushbutton to light white, the call and IN USE indi-
cators to light blue, and the operator’s call indicator to flash
white. This action also causes the IN USE indicator on the cen-
tral equipment cabinet to light amber. At this point, the mainte-

or speaks with the tributary site to
and makes the required connections.
at the nodal equipment van responds

site, he presses the applicable call
ment cabinet. This action causes

licable call and USE indicators on the central equip-
ment cabinet to USE indicator on the main-

- 6 5 -
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(5) Communications originating at maintenance control center console.

(a) If the maintenance control center console operator wishes to
communicate with a local van or shelter, he presses the appli-
cable call pushbutton. This action causes the applicable cali
pushbutton to light white, causes the operator’s call pushbutton
to light flashing white, and closes the orderwire speech circuit
to the local van or shelter. At this point, the operator presses
the SIGNAL pushbutton, generating a 1.6-kc signaling tone which
is transmitted to the van or shelter, The 1.6-k: tone alerts the
maintenance technician at the van or shelter of the cali. The
maintenance technician responds to the call by lifting the order-
wire telephone handset from its cradle and speaking with the
maintenance control canter operator.

(b) If the maintenance control center console operator wishes to
communicate with a tributary site, he presses the call pushbutton
associated with the nodal point radio set. This action causes the
call pushbutton to light steady white, causes the operator’s call
pushbutton to flash white, and closes the orderwire circuit to the
nodal point radio set central equipment cabinet. Following this,
the operator presses the select pushbutton associated with the
desired tributary site. This action causes the select pushbutton
and the IN USE indicator to light blue and completes the order-
wire circuit to the tributary site central equipment cabinet (in
the radio equipment shelter) and maintenance control center con-
sole. At this point. the mainline maintenance control center
console operator presses the SlGNAL pushbutton, generating a
1.6-kc signaling tone. The 1.6-kc tone is transmitted
the tributary site central equipment cabinet and the ma
control center console. The presence of the 1.6-kc tone at the
central equipment cabinet and maintenance control center

maintenance control console operator.

- 6 6 -
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r radio equipment shelter). In this case, the maintenance
ol center console ator calls and establishes the connection to the distant site

ion of the call pushbuttons used, the operations performed
ing orderwire communication with the distant site equip-

ment is identical to that described in paragraph a(1)(a) through a(1)(e) above.
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Figure 26. Radio equipment shelter, dimen-
sions, interface connector locations, and

input requirements.
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5#4/0 AWG 3# 300 MCM
2#4/0 AWG

5#4/0 AWG 3# 300 MCM
2#4/0 AWG

PLYLE-NATIONAL #1/0
AWG SOLDER TYPE

PLYLE-NATIONAL #1/0
AWG SOLDER TYP

2AF173G

OUTDOOR 36 PIN #20
AWG CRIMP TYPE

BULKHEAD ASSBY
UG 149 C/U

BULKHEAD ASSBY
UG 149 C/U

BULKHEAD ASSBY
UG 149 C/U

BULKHEAD ASSBY
UG 149 C/U

BULKHEAD ASSBY
UG 149 C/U

Figure 27. Dual 10 kw amplifier van,
dimensions, interface connector lo-

cations, and input requirements.
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PYLE-NATIONAL # 1/0
AWG SOLDER TYPE

PYLE-NATIONAL # 1/0
AWG SOLDER TYPE

PYLE-NATIONAL # 1/0
AWG SOLDER TYPE

PYLE-NATIONAL # 1/0
AWG SOLDER TYPE

ZAF 173G

JAM NUT # 12 AWG
SOLDER

JAM NUT # 12 AWG
SOLDER

JAM NUT # 12 AWG
SOLDER

JAM NUT # 12 AWG
SOLDER

JAN NUT # 12
AWG SOLDER

JAN NUT # 12
AWG SOLDER

JAN NUT # 12
AWG SOLDER

JAN NUT # 12
AWG SOLDER

JAN NUT # 12
AWG SOLDER

JAN NUT # 12
AWG SOLDERV

JAN NUT # 12
AWG SOLDER

JAN NUT # 12
AWG SOLDER

JAN NUT # 12
AWG SOLDER

JAN NUT # 12
AWG SOLDER

JAN NUT # 12
AWG SOLDER

JAN NUT # 12
AWG SOLDER

# 20 AWG CRIMP
36 PINS

55 PINS # 20
AWG CRIMP

36 PIN # 20
AWG CRIMP

36 PIN # 20

AWG CRIMP

Figure 28. Nodal point radio set, dimen-
sions, interface connector locations, and

input requirements (part 1 of 2).
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MODIFIED
TRIAXIAL

MODIFIED
TRIAXIAL

WAVEGUIDE, BULKHEAD

U 6 - 1 4 8  C / U

WAVEGUIDE, BULKHEAD

U 6 - 1 4 8  C / U

WAVEGUIDE, BULKHEAD
U 6 - 1 4 8  C / U

WAVEGUIDE, BULKHEAD

U 6 - 1 4 8  C / U

Figure 28. Nodal point radio set, dimen-
sions, interface connector locations, and

input requirements (part
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55 PIN #20 AWG
CRIMP TYPE

55 PIN #20 AWG
CRIMP TYPE

55 PIN #20 AWG
CRIMP TYPE

55 PIN #20 AWG
CRIMP TYPE

NOTE: BULKHEAD CONNECTORS FOR D1 CIRCUITS

ARE USED AT SITES 13 (6270-82) AND
130 (6270-87).

THE D2 CIRCUITS ARE USED AT SITES
9.1 (B), 9.1 (B2), 9.1 (B3),
5.3 (C1) AND 5.3 (C2).

PYLE-NATIONAL #1/0!
AWG SOLDER TYPE

PYLE-NATIONAL #1/0!
AWG SOLDER TYPE

PYLE-NATIONAL #1/0!

ZAF 1738

55 PIN #20 AWG
CRIMP TYPE

55 PIN #20 AWG
CRIMP TYPE

55 PIN #20 AWG
CRIMP TYPE

Figure 29. Multiplexer set, dimensions,
interface connector locations, and

input requirements (part 1 of 3).
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Figure 29. Multiplexer set, dimensions,
interface  connector  locat ions ,  and
input requirements (part 2 of 3).
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input requirements (part 3 of 3).

Figure 29. Multiplexer set, dimensions,
interface connector locations, and
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Figure 29. Multiplexer set, dimensions,
interface connector locations, and
input requirements (part 3 of 3).
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LOADED WEIGHT 6 TONS (EXCLUDES WT. OF VAN)
AC POWER INPUT 43.2 KW.

Figure 3C. Console Local Equipment Van,
dimensions, interface connector locations,

and input requirements (part 1 of 2).
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Figure 30. Console Local Equipment Van
dimensions, interface connector locations
and input  requirements (part 2 of 2).
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Figure 31. Console Local Equipment
van layout.
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NOTE:
1. WALL DISPLAY IS MOUNTED ON A BASE IN BUILDINGS.
2. WALL DISPLAY IS MOUNTED ON WALL IN VANS.

Figure 32. 
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Figure 33. Operators consolette, dimensions
and interface connector locations.
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Figure 34. Junction box, dimensions and
interface connector locations (part 1 of 2).
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Figure 34. Junction box, dimensions and
interface connector locations (part 2 of 2).
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Figure 35. Drop subset, dimensions and
connection requirements.

Changed February 1976
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Figure 36. Operations Center Van, dimen-
sions, interface connector locations,
and input requirements (part 1 of 2).
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Figure 38. Operations Center Van, dimen-
sions, interface connector locations,
and input requirements (Part 2 of 2).
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Figure 37. Operations Center van layout.
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Figure 38. Console Remote Equipment van,
dimensions, interface connector loca-

tions, and input requirements.
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ITEM DESCRIPTION
1 UNIT 1, CONSOLE REMOTE EQUIPMENT VAN
2 UNIT 4, REMOTE COMMAND RECEIVER
3 UNIT 5 TRIBUTARY CONTROL
4 UNIT 6, TRIBUTARY CONTROL
5 UNIT 7, TRIBUTARY CONTROL
6 UNIT 8, TRUNK MATRIX CONTROL
7 UNIT 9, SELECT MATRIX CONTROL
8 UNIT 10, MAINTENANCE TEST FIXED CABINET
9 UNIT 11, AUDIO CABINET

10 UNIT 12, FST MODEM CABINET
11 UNIT 13, MATRIX CABINET
12 UNIT 25, MAINTENANCE TEST MOBILE CABINET
13 UNIT 23, DC DUPLEXED POWER SYSTEM
14 UNIT 24, DC DUPLEXED POWER SYSTEM
15 SIGNAL DISTRIBUTION FRAME
16 AC POWER INPUT PANEL
17 FILTER AND CIRCUIT BREAKER BOX
18 UNITS 28, 29, 30, AIR CONDITIONERS
19 AIR DUCT
20 OVERHEAD CABLE TRAY
21 DUAL FAN HOUSING
22 FRAME

Figure 39. Console Remote Equipment
van layout.
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Figure 40. Tributary terminal set, dimen-
sions, interface connector locations, and

input requirements.
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55 PIN #20
AWG CRIMP

55 PIN #20
AWG CRIMP

55 PIN #20
AWG CRIMP

10 PIN #20
AWG CRIMP

3 PIN #16
AWG SOLDER

36 PIN #20
AWG CRIMP

NOTE; THE FOLLOWING TABLE SHOWS EQUIPMENT TO BE
CONNECTED TO THE MCC.

ASSIGN ALL GOOD RADIO SETS TO MCC POSITION
J1 THRU J5, "TRUNK 0W/REMOTE ALM". ASSIGN
ALL OTHER SHELTERS AND VANS TO MCC POSITION
J6 THRU J11, "LOCAL OW/REMOTE ALM". IN THE
EVENT ALL "TRUNK" POSITIONS ARE NOT USED UP
BY 6080 RADIO SETS, THEN "LOCAL" UNITS MAY
BE ASSIGNED TO TRUNK POSITIONS

36 PIN #20
AWG CRIMP

55 PIN #20
AWG CRIMP

Figure 41. Maintenance control center,
dimensions, interface connector loca-

tions, and input reauirements.
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55 PIN #20 AWG
CRIMP TYPE

55 PIN #20 AWG
CRIMP STYLE

55 PIN #20 AWG
CRIMP TYPE

55 PIN #20
AWG CRIMP TYPE

Figure 42. Technical control van (GFE),
dimensions and interface connector

locations (part 1 of 2).
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55 PIN # 20
AWG CRIMP TYPE

55 PIN # 20
AWG CRIMP TYPE

Figure 43.  Technical  control  van
dimensions and interface connectors

locations (part 2 of 2)
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Figure 42. Technical control van (GFE)
dimensions and interface connector

locations (part 2 of 2)
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NOTE: ALL TABLES AND FIGURES REFERENCED
IN THIS FIGURE ARE IN THIS FIGURE.

Figure 43. Site cabling composite list
(part 1 of 58).
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Figure 43. Site cabling composite list
(part 2 of 58).
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Figure 43. Site cabling composite list
(part 3 of 58).

- 1 2 1 - / - 1 2 2 -



TM 11-5895-376-14-1

Figure 43. Site cabling composite list
(part 4 of 58).
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Figure 43. Site cabling composite list
(part 5 of 58).
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Figure 43. Site cabling composite list
(part 6 of 58).
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Figure 43. Site cabling composite list

( p a r t  7  o f  5 8 ) .
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Figure 43. Site cabling composite list
(part 8 of 58).
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Figure 43. Site cabling composite list
(part 9 of 58).
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Figure 43. Site cabling composite list
(part 10 of 58).
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Figure 43. Site cabling composite list
(part 11 of 58).
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Figure 43. Site cabling composite list
(part  12  of  58) .
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Figure 43. Site cabling composite list
(part 13 of 58).
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Figure 43. Site cabling composite list
(part 14 of 58).
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Figure 43. Site cabling composite list
(part 15 of 58).
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Figure 43. Site cabling composite list
(part 16 of 58)
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Figure 43. Site cabling composite list
(part 17 of 58).
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Figure 43. Site cabling composite list
(part 18 of 58).
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Figure 43. Site cabling composite list
(part 19 of 58).
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Figure 43. Site cabling composite list
(part 20 of 58).
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Figure 43. Site cabling composite list
(part 21 of 58).
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Figure 43. Site cabling composite list
(part 22 of 58).
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Figure 43. Site cabling composite list
(part 23 of 58).
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Figure 43. Site cabling composite list
(part 24 of 58).
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Figure 43. Site cabling composite list
(part 25 of 58).
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Figure 43. Site cabling composite list
(part 26 of 58).
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Figure 43. Site cabling composite list
(part 27 of 58).
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Figure 43. Site cabling composite list
(part 28 of 58).
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Figure 43. Site cabling composite list
(part 29 of 58).
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Figure 43. Site cabling composite list
(part 30 of 58).
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Figure 43. Site cabling composite list
(part 31 of 58).
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Figure 43. Site cabling composite list
(part 32 of 58).
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Figure 43. Site cabling composite list
(part 33 of 58).
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Figure 43. Site cabling composite list
(part 34 of 58).
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Figure 43. Site cabling composite list
(part 35 of 58).
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Figure 43. Site cabling composite list
(part 36 of 58).
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Figure 43. Site cabling composite list
(part 37 of 58).
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Figure 43. Site cabling composite list
(part 38 of 58).
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Figure 43. Site cabling composite list
(part 39 of 58).
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Figure 43. Site cabling composite list
(part 40 of 58).
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FROM
CABLE TO CABLE ASSEMBLY USED FUNCT
NO. FUNCTION DIA

UNIT CONN UNIT CONN ASSEMBLY CABLE MARKER BANDS LINK FIG
INSTRUCTIONS

6060 RADIO SET RS J12 TRUNK OW/REMOTE ALM A2384050G1 B2330963G375 12 5
W302 6283 MAINT, CONTROL CENTER J 2 6270 MUX SET MS J38

I
LOCAL OW/REMOTE ALM

t
G3 G376 13 6

7561 DUAL PWR AMP RS J6 LOCAL OW/REMOTE ALM Cl G375 16 7
7640 CRE VAN CRE A J16 LOCAL OW/REMOTE ALM A2384050G1 B2330963G375 17 10

- -6060 RADIO SET RS J12 TRUNK OW/REMOTE ALM A2384050G1 B2330963G377 12 5
6270 MUX SET MS J38 LOCAL OW/REMOTE ALM 13 6

w303 6283 MAINT, CONTROL CENTER J3 7561 DUAL PWR AMP RS J6
    G3

Gl
 G 3 7 9

G377 16 7
7640 CRE VAN CRE A J16 G1 G377 17 10
7642 CLE VAN CLE A J53 LOCAL OW/REMOTE ALM A238405OG2 B2330963G378 18 11

6060 RADlO SET RS J12 TRUNK OW/REMOTE ALM A2384050G1 B2330963G380 12 5
W304

6283 MAINT.CONTROL CENTER J4 6270 MUX SET MS J38 LOCAL OW/REMOTE ALM 13 6
7561 DUAL PWR AMP RS J6 I

      G3
Cl

      G381
G38O 16 7

7640 CRE VAN CRE A J16 LOCAL OW/REMOTE ALM A2384050G1 B2330963G380 17 10

6060 RADlO SET RS J12 TRUNK OW/REMOTE ALM A2384050G1 B2330963G382 12 5
W305 6283 MAINTENANCE CONTROL J5 6270 MUX SET MS J38 LOCAL OW/REMOTE ALM A238405OG3 B2330963G383 13 6

CENTER 7640 CRE VAN CRE A J16 LOCAL OW/REMOTE ALM A2384050G1 B2330963G382 17 10

W306 6283 MAINTENANCE CONTROL J6 6270 MUX SET MS J38 LOCAL OW/REMOTE ALM A2384050G3 B2330963G384 13 6
CENTER

NOTE :
SELECT ONE CABLE RUN FOR EACH MAINT CONTROL CENTER POSITION.

Figure 43. Site cabling composite list
(part 41 of 58).

- 1 9 7 - / - 1 9 8 -



TM 11-5895-376-14-1

CABLE FROM TO CABLE ASSEMBLY
USED FUNCT

NO. FUNCTION
ASSEMBLY LINK FIG

UNIT CONN UNIT CONN INSTRUCTIONS CABLE MARKER BAND

W307     6283 MAINT CONTROL CENTER J7 6270 MUX SET MS J38 LOCAL OW/REMOTE ALM A2384050G3 B2330963G385 13 6

W308        6283 MAINT CONTROL CENTER J8 6270 MUX SET MS J38 LOCAL OW/REMOTE ALM A2384050G3 B2330963G386 13 6

Figure 43. Site cabling composite list
(part 42 of 58).
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Figure 43. Site cabling composite list
(part 43 of 58).
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Figure 43. Site cabling composite list
(part 44 of 58).
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Figure 43. Site cabling composite list
(part 45 of 58).
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Figure 43. Site cabling composite list
(part 46 of 58).
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Figure 43. Site cabling composite list
(part 47 of 58).
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Figure 43. Site cabling composite list
(part 48 of 58).

-211-/-212-



TM 11-5895-376-14-1

Figure 43. Site cabling composite list
(part 49 of 58).
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Figure 43. Site cabling composite list
(part 50 of 58).
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Figure 43. Site cabling composite list
(part 51 of 58).
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Figure 43. Site cabling composite list
(part 52 of 58).
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Figure 43. Site Cabling composite list
(part 53 of 58).
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Figure 43. Site cabling composite list
(part 54 of 58).
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Figure 43. Site cabling composite list
(part 55 of 58).
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Figure 43. Site cabling composite list
(part 56 of 58).
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Figure 43. Site cabling composite list
(part 57 of 58).
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Figure 43. Site cabling composite list
(part 58 of 58).
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Figure 44. Site 8.1 construction layout.
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Figure 45. Site 8.1 cabling.
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Figure 46. Site 8.1 tributary-oriented
waveguide system.
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Figure 47. Site 8.1 signal flow block
diagram.
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Figure 48. Site 8.1 orderwire and re-
mote summary alarm facilities

block diagram.
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