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CHAPTER 1 

CONCEPT AND DESIGN 

1.1 INTRODUCTION 

This manual documents the installation of an experimental ground-to- 

air transmitter-receiver facility (GATR) for SAGE weapons control. The 

GATR site is located near the Lincoln Laboratory of the Massachusetts 

Institute of Technology in Lexington, Mass. The designation GATR-ESS 

defines the joint function of the installation: it is a SAGE-GATR prototype 

which also provides communications for testing in the Evaluation SAGE 

Sector (ESS). The manual is divided into three chapters: 

Chapter 1- Concept and Design 

Chapter 2- Installation and Functional Description 

Chapter 3- Equipment Specifications 

Each chapter is designed for a different purpose and is self-sufficient. 

Chapter 1 explains the purpose, history, and overall function of the GATR 

installation; Chapter 2 summarizes the overall design and describes the 

installation and interconnection of the functional units; Chapter 3 presents 

the electrical details of the MITRE-designed or modified equipment and gives 

the designation of government furnished and commercial equipment. A list 

of commonly used abbreviations is given below. 

LIST OF COMMONLY USED ABBREVIATIONS 

AICC Air intercept common channel 

ASIA Automatic sensitivity indicator alarm 

ASTRA Automatic substitution and transmitter and receiver alarm 
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CODAN Carrier operated device antl-nolae 

CUG Common user group (Telephone Company) 

DDR Digital data receiver 

EMERO Emergency channel 

ESS Evaluation SAGE Sector 

FDDL Frequency division data link 

QATR Ground-to-air transmitter-receiver 

GEEIA Ground Electronics Engineering Installation Agency 

GFE Government Furnished Equipment 

FTP Patch test panel 

SAGE Semi-automatic ground environment 

BSD Spare substitution device 

TDDL Time division data link 

Telco Telephone toll plant system (SAGE system) 

TMA Transmitter monitor alarm 

uhf Ultra high frequency 

vhf Very high frequency 

TAC Tactical channel (SAGE system) 

1.2 GATR CONCEPT 

SAGE operations call for both voice radio (uhf and vhf) and data link 

(uhf) communications between SAGE direction centers and the weapons they 

control. Within the uhf band each SAGE sector is assigned a different fre¬ 

quency family in the 225 to 399.9 mo range: each family has 20 tactical 

channels (TAC) for voice communication and 5 channels for data link. Three 

nddWnwfti channels are provided: an air Intercept common channel (AICC) 

and two emergency channels (EMERG)t one in the uhf band and one an 

octave below at the vhf frequency of 121.5 me. These 28 channels make Up 

a SAGE frequency family. Of these, 25 channels (23 voice and 2 data link) 

can be operated simultaneously. 
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The simultaneous operation of 25 channels at one radio site clearly 

implies mutual Interaction between signals. The intermodulation between 

products of transmitted frequencies could be expected to interfere with one 

or more received frequencies. For this reason the original SAGE oper¬ 

ations plan specified that the transmitting facilities be separated from the 

receiving facilities by 1,000 ft or 60 db. Therefore, two buildings and two 

antenna arrays were necessary. 

The possibility of collocating the transmitters and receivers in a 

single building adjacent to a consolidated antenna layout was raised in mid- 

1955, when three technical developments took form: compatible frequency 

assignments, uhf multicouplers, and expanded equipment performance Hat«. 

In that year Lincoln Laboratory began an investigation to assign values to 

the parameters of single-site operation. Research on frequency selection 

indicated that intermodulation interference could be minimized and that a 

joint transmitter and receiver site was feasible in the SAGE environment. 

Single-site operation resulted in the following savings: 

(a) The cost of one building and its subsequent operation and 

maintenance; 

(b) the cost of land; 

(c) the cost of one complete set of antennas, multicouplers, trans¬ 

mission lines, telephone poles, and internal cabling, and their 

maintenance. 

In September 1957, Lincoln Laboratory published a summary memo- 

randum* which presented analytical criteria for single-site operation and a 

proposed equipment layout. In recommending single-site operation the 

memorandum specified the following: 

*MIT Lincoln Laboratory Group Report 331-20, "Consideration for the 
Design of a Combined SAGE Transmitter Receiver Site for UHF and VHF 
Ground-To-Air Communications, " by R. G. Enticknap and H. Sherman, 
September 1957. 
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(a) Simplex operation of each channel (push to talk). 

(b) 10 me separation between all channels using the same multi¬ 

coupler and antenna. 

(c) Antennas separated by 50 ft in the same horizontal plane. 

Channel assignment to antennas based upon calculations of their 

intermodulation products. 

(d) The use of multicouplers on each voice channel. 

In January 1958 Lincoln Laboratory, with the concurrence of the Air 

Defense Command, began a program to carry out the recommendations of 

Lincoln Laboratory Group Report 331-2041. In June 1958 a successful demon¬ 

stration of single-site operation was conducted at the Lincoln Laboratory ground- 

to-air voice transmitter site at South Truro, Mass., for representatives from 

participating Air Force agencies. As a result of the demonstration and the 

Interest expressed by all concerned, Lincoln Laboratory obtained concurrence 

from responsible Air Force agencies on the type of building to be constructed, 

the layout of equipment, and the proposals for installation of the equipment 

recommended by Lincoln Laboratory. At the same time, details of the siting 

criteria were discussed. A brief history of the conferences pertaining to the 
' . * *** ' * 

above points is given below. ^ ~ . 
r- 

July to August 1958 RAFD (GEEJLA) at Rome, New York 

Investigation of the Air Force Inventory to obtain a definitive 

building drawing cómpaBble with single.-site requirements. 
... - ■ ** 

August to September 1958>(ADSID, GEEIA) at' Rome, New York 

Initiation of the basic design of a new building for the GATR single 
' '*4 .i V** ^ 

site; discussion of proposals for^equipment layouts and installation 
„ ^ -J . 

details. * *&.. .- 
1*'vvSr 

September to November 1958 (ADSID, GEEIA, ADC) at Rome, New York: 

Lincoln Laboratory building and equipment drawings and proposals 

expanded and concurred upon by all parties concerned. 

♦Ibid. 
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15-16 December 1958 (ADC) at Colorado Springs, Colorado: 

Presentation of the Lincoln Laboratory drawings and proposal 

for concurrence by all Air Force agencies concerned, in prepa¬ 

ration for presentation to USAF. 

22 December 1958 (USAF) at Washington, D. C.: 

Presentation and explanation to USAF of the Lincoln Laboratory 

proposal for the GATR single-site installation. The construction 

by Lincoln Laboratory of a prefabricated metal structure in place 

of the standard Air Force concrete structure was first discussed 

at this meeting. Lincoln concurrence on this proposal was 

delayed at the time, but given at a later meeting. 

5-7 January 1959 (GEEIA) at Rome, New York: 

A pre-siting conference was held by GEEIA, at which time the 

single-site criteria for siting and installation were presented 

and concurred upon. 

The acceptance of the GATR single-site building (modified) by USAF 

on 22 December 1958 and of the single-site criteria by GEEIA on 5 January 

1959 provided a basis for proceeding on the construction and installation of 

the prototype GATR site at the Lexington Field Station. 

1.3 GENERAL DESCRIPTION 

The GATR-ESS installation is based on the GEEIA standard and is a 

functional radio prototype for SAGE-GATR sites. All GATR test procedures 

can be carried out at the GATR-ESS site. Physically the GATR-ESS instal¬ 

lation differs from the standard in the following ways: 

(a) The operations building does not conform with military specifi¬ 

cations. It is larger than operationally necessary because of its 

dual functions noted in Sec. 1.1. Prefabricated steel construc¬ 

tion was used for economy and for speed of installation. 

(b) The high-power directional array was not constructed because it 

was felt that radiation would create a hazard to the nearby radio, 

radar, and laboratory facilities. 
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(c) More operational equipment is installed than is normal for SACS 

GATR Installations because the site furnishes communication 

facilities for the ESS testing. 

Since the GATR-ESS installation is both a prototype and an experi¬ 

mental test bed, versatility and adaptability were considered essential. In 

particular, the following considerations had to be kept in mind: 

(a) All seven SAGE frequency families will be tested at the site. 

(b) The compatibility of SAGE radio components will be tested in 

their prototype environment. 

(c) The installation will be highly vulnerable to aperiodic interference 

from nearby radar and radio facilities. 

The GATR-ESS alte has been constructed adjacent to the Lexington 

Field Station of MIT's Lincoln Laboratory in Lexington, Mass. The 

building and antennas are ''tuated on 2-1/2 acres near the top of a low hill 

(Figs. 1-1, 1-2).* The equipment in the building is placed to allow mini¬ 

mum intermodulation Interference with maximum accessibility for operation 

and maintenance (Figs. 1-3, 1-4). Interchangeable units of equipment have 

been assembled in modules of independent functional groups to simplify 

periodic and emergency maintenance. Modular design also permits rapid 

and economical changes in the station facilities: channels can be added or 

fpiro« away without changing the basic design or interrupting station operation. 

1.4 GATR-ESS COMMUNICATION COMPLEX 

The GATR-ESS communications complex (Fig. 1-5) consists of three 

subsystems which are functionally divided as follows: 

(a) uhf voice 

(b) ASTRA control 

(c) vhf voice 

♦Each text chapter is followed by its respective figures. 
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(d) frequency division data link 

(e) time division data link 

(f) uhf higdi-power amplifier (20 kw) 

(g) ESS uhf voice 

1.4.1 UHF Voice System 

The uhf voice system consists of 24 transmitter-receiver sets for uhf 

voice communication: the 24 channels include 20 tactical channels (TAC), 1 

air intercept common channel (AICC), 1 emergency channel (EMERG), and 

2 spares. Normally the 2 spare transmitter-receiver sets provide oper¬ 

ational standby for the AICC and EMERG channels. 

Each one of the 24 uhf voice channels is made up of a single-channel 

uhf transmitter and a single-channel uhf receiver mounted in a standard 

equipment rack with a set of auxiliary maintenance and control devices. 

The racks are grouped into independent modular units of 5; 4 single-channel 

equipment racks and 1 containing a 4-channel antenna coupler and module 

termination devices (Fig. 1-6). The antenna coupler is tied directly to an 

omni-directional antenna. Six of the five-rack equipment and antenna 

modules, each providing 4 channels, combine to make up the 24-channel 

uhf voice complex. 

1.4.2 ASTRA Control System 

The ASTRA (automatic substitution transmitter-receiver alarm) system 

automatically transfers a voice radio channel from a malfunctioning receiver 

and/or transmitter to a properly operating standby. The ASTRA system is 

composed of 3 major components; the transmitter monitor alarm (TMA), 

the automatic sensitivity Indicator alarm (ASIA), and the spare substitution 

device (SSD). The SSD provides visual and audible failure alarm for all 

SAGE voice equipment through a subcomponent, the automatic status board. 

Operational standby for the 20 SAGE TAG channels is provided by 2 multi¬ 

channel radio transmitter-receiver sets, each designed to provide 11 
i 
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pretuned, remotely selected channels. The multichannel equipment is also 

provided with TMA and ASIA monitoring units for remote status indication. 

Each SAGE uhf single-channel transmitter is monitored fay a TMA 

unit to detect a reduction in the transmitter power output or a decrease in 

the transmitter modulation level. The TMA also monitors the transmission 

and antenna system to detect an increase in VSWR above an acceptable 

level. If a malfunction occurs in one or more of the monitored transmitter 

functions, the TMA provides relay closures which initiate the transfer of tee 

communication channel to a multichannel operational standby transmitter. 

Each SAGE uhf single-channel receiver is monitored by an ASIA unit. 

If tee sensitivity of the receiver decreases to an unacceptable level, the 

ASIA provides relay closures which initiate the transfer of the communication 

channel to a multichannel operational standby receiver. 

The spare substitution device performs the actual transfer. When the 

SSD is actuated by an alarm relay closure at a TMA unit, one relay in the 
•'t* , ^ * 

SSD transfers tee key, modulation, and indication- circuits of the TAG 

channel from the malfunctioning transmitter to an operational standby trans¬ 

mitter. Simultaneously, the multichannel transmitter is remotely tuned to 

the TAG channel by another SSD relay which generates a digitally coded 

sequence for the remote frequency selector of the_ multichannel transmitter. 

An alarm relay closure at an ASIA unit initiates parallel .action for receiver 

substitution. A relay in the SSD transfers the TAG channel audio and 

CODAN circuits from tee malfunctioning receiver to an operational standby 

receiver. Another relay tunes the multichannel receiver to the TAG channel. 

The physical location of the spare substitution device cabinet and the 

operational standby multichannel equipment is shown in Figs. 1-7 and 1-8. 

1.4.3 VHF Voice System 

The vhf voice system (Fig. 1-9) provides one operational and one 

standby channel for operation on the vhf emergency channel (121.5 me). 



The vhf emergency channel is operated In parallel with the uhf emergency 

channel from the direction center. 

1.4.4 Frequency Division Data Link System 

A dual frequency division data link system (Fig. 1-10) (two AN/GKA-4) 

is provided. Two uhf radio transmitter sets, one single-channel and one 

multichannel, are included with the FDDL units to furnish primary and 

standby rf carrier output. 

1.4.5 Time Division Data Link System 

The time division data link system (AN/GKA-5) is a complete unit 

with integral transmitters. The signal may be transmitted on a low-power 

antenna or used to excite the uhf high-power amplifier unit. A two-channel 

Telco digital data receiver is Included in the Telephone Company installation. 

1.4.6 High-Power Amplifier 

A 20 kw amplifier-modulator group (OA-751(XW-2)/GRC) (Fig. 1-11) 

is included for high-power data link transmission. The amplifier may be 

excited by the TDDL equipment or by a local multichannel transmitter for 

alignment and testing. 
• ~V'-' 

s;*' 
1.4.7 ESS UHF Voice System 

Four uhf voice communication channels are provided in the GATE-ESS 

installation for ESS communications. The ESS communication equipment 

(Fig. 1-12) is independent of the SAGE-GATR equipment both physically and 

functionally. 

1.4.8 Construction of the Lexington GATR-ESS Installation 

The construction of the GATR-ESS building and antenna farm and the 

assembly and testing of the ground-to-air radio equipment took place over 
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the period from 16 April 1959 to 1 December 1959. The construction sched¬ 

ule for the various components of the site Is given In Fig. 1-13. 
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Operations building and antenna farm 

High-power antenna 

Fig. 1-2 GATR-ESS Installation 
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Fig. 1-3 Equipment room from maintenance area (looking north) 

shows automatic status board above door 

Fig. 1-4 Equipment room (looking south) 
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Fig. 1-5 GATR-ESS communication! compUx 



Front view 

Fig. 1-6 UHF voice single-channel module (station module) 
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Fig. 1-8 ASTRA multichannel operational standby 

equipment and antenna transfer panel. 



Fig. 1-9 VHF voice module 



Fig. 1 -10 Frequency division data link installation 
(east side, equipment room) 
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Fig. 112 ESS voice communication module 

INITIAL PLANNING 

DESIGN 

BIDS. CONTRACTS 
AND APPROVAL 

BUILDING AND OUTSIDE 

PLANT CONSTRUCTION 

EQUI PMENT 
INSTALLATION 

RF CHECKOUT 

SITE TESTING 

Fig. 1-13 Construction schedule 
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CHAPTER 2 

INSTALLATION AND FUNCTIONAL DESCRIPTION 

2.1 INTRODUCTION 

This chapter summarizes the overall design and describes the instal¬ 

lation and interconnection of the functional units in the GATR-ESS system. 

Component equipment specifications are given in Chapter 3. 

SAGE operations call for both voice radio (Uhf and vhf) and data link 

(uhf) communications between SAGE direction centers and the weapons they 

control. For this-purpose, each SAGE sector may have up to 5 ground-to- 

air transmitter-receiver (GATR) complexes, each with 28 assigned fre- 

quencies-27 between 225 and 399.9 me in the uhf band and 1 at the vhf 

frequency 121.5 me. 

The GATR-ESS installation is a prototype of a single site SAGE-GATR 

communications facility as well as an operating communications site for 

controlling weapons in the Evaluation SAGE Sector (ESS). It was con¬ 

structed in 1959 from a design based on Lincoln Laboratory studies and the 

GEEIA installation standard fROZMAG 60-1.0. Significant differences be¬ 

tween the GATR-ESS installation and GEEIA standard are: (a) larger size, 

due to the extra equipment needed for ESS test communication; (b) the 

absence of a high-power directional array, omitted to avoid a possible 

radiation hazard; and (c) the inclusion of a system that automatically 

transfers a voice radio channel from a malfunctioning receiver and/or trans¬ 

mitter to a properly operating standby. Details of the GATR-ESS installation 

have been modified to reflect innovations developed on location, recommen¬ 

dations and proposals from responsible agencies, and experience gained 

from the GATR test site at South Truro, Mass. 
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Of the 28 channels provided In the system, 25 can operate simultane¬ 

ously. Special precautions have therefore been taken In the design of die 

system and the placement of the equipment to minimise Interference: 

(a) 10 me separation between all channels using the same multi¬ 

coupler and antenna; 

(b) antennas separated by at least 100 ft in the same horisontal 

plane (See Sec. 2.3.1) and channel assignment to antennas based 

upon calculations of their intermodulation products; 

(c) the use of multicouplera on each voice channel; 

(d) emphasis on adequate shielding and grounding throughout; 

(e) maximum possible separation of high-power from low-power 

equipment. 

In the GATR-ESS installation the standard SAGE ground-to-air radio 

components are grouped in modules or operational units. Each module is 

designated as an independent functional unit. Several modular levels have 

been combined aa in Fig. 2-1 to form the SAGE voice complex. The 

modules forming the SAGE voice complex are: 

24 Basic Modules: consists of a transmitter and receiver with aux¬ 

iliary equipment mounted in a single rack to form a single¬ 

channel communications unit. The units are Interchangeable and 

adaptable to any size of radio complex. 

6 Station Modules: 4 basic modules, 1 antenna, and 1 antenna 

coupler. 

2 ASTRA Sections: 3 station modules (12 channels) with a remotely 

controlled, 11-channel transmitter and receiver set, and the 

necessary transfer equipment; the ASTRA Section provides auto¬ 

matic standby operation for 11 SAGE TAC channels. 

1 UHF Voice Complex: 2 ASTRA sections in parallel to provide 

automatic standby for all 20 TAC channels. 4 of 24 channels 

are available for primary and standby opération on the AICC 

(air intercept common channel) and emergency channels. 
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1 SAGE Voice Complex: 1 uhf voice complex and 1 vhf module. 

Four ESS voice communication channels are included which are not a 

part of the standard SAGE-GATR installations. The equipment for these 

channels is assembled on a station module basis. The SAGE data link 

equipment is also modular and is supplied as a unitized group. 

Modular design provides flexibility for channel assignment and equip¬ 

ment allocation. Modular construction facilitates preventive maintenance and 

emergency maintenance, thereby providing better continuity of communi¬ 

cations. The benefits derived from modular design are achieved without 

any increase in cost since the design is essentially a rearrangement of 

equipment on the standard plan. The module system is therefore recom¬ 

mended for all future GATR installations. 

2.2 GENERAL SITE PLAN 

The GATR-ESS installation consists of one steel building, 148 by 28 ft, 

an antenna farm of 14 telephone poles supporting the low-power antenna, 

and one steel tower supporting the high-power (omni-directional) antenna 

(Fig. 2-2). The site occupies approximately 2-1/2 acres cleared in a 

lightly wooded area adjacent to the Lexington Field Station of the Massa¬ 

chusetts Institute of Technology. 

2.3 ANTENNA SYSTEM 

2.3.1 Introduction 

The configuration of the GATR-ESS antenna farm (Fig. 2-2) resulted 

from a program of intermodulation interference research undertaken at 

Lincoln Laboratory during the development of the SAGE single-site concept. 

This research affirmed the possibility of single-site operation through 

proper frequency selection, equipment isolation, and the use of auxiliary 

filtering in the form of antenna multicouplers in the transmitter and 
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receiver linee. The design criteria for contiguous transmitter and receiver 

operation are as follows: 

(a) Four transmitters (T-282/GR) and receivers (R-361/OR) can be 

operated simultaneously with a single antenna (AS-505) and multi¬ 

coupler If their frequencies are separated by at least 10 me. 

(b) Channels forming each other's third order intermodulation 

products should be fed to different antennas with a minimum 

separation of 36 db. This criterion can be met by the Instal¬ 

lation of AS-505 antennas with a horizontal separation of 50 ft. 

(c) High-power (20-kw) omni-directional transmitting antennas should 

be erected at least 200 ft from the nearest low-power antenna. 

To test the conclusions of the Intermodulation interference studies, a 

single-site mock-up was constructed at the voice data link communications 

site at South Truro, Mass., and Interference tests were conducted employing 

the full SAGE complement of voice equipment, with multicouplers and AS-505 

antennas, and a 20-kw klystron amplifier with a Chu omni-directional antenna. 

The test program verified the empirical parameters but indicated that the 

50-ft spacing of low-power antennas resulted in marginal isolation attenu¬ 

ation when using the R-361/GR receiver. An additional 6 db of attenuation, 

achieved by Increasing the antenna spacing to 100 ft, corrected this marginal 

condition. 

2.3.2 Low-Power Antenna Array 

Fourteen low-power antennas (12 AS-505s and 2 AS-4004s) make up 

the low-power uhf antenna array. The normal SAGE complement of 10 

antennas is arranged with 8 antennas (poles 1 through 8, Fig. 2-2) at 100-ft 

spacing around the perimeter of the circle and 2 antennas (poles 9 and 10) 

within the circle. Four antennas assigned to the ASTRA multichannel back¬ 

up equipment (poles 11 through 14) are interspersed within the circular con¬ 

figuration 100 ft from each other and 50 ft from the normal SAGE array. 
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Six vhf antenna* are provided in the low-power antenna array. These 

antennas are placed 3 at each side of the building on the 6 poles (poles 9 

through 14) "»nUng up the center of the array. Two of the vhf antennas, 

required for operation and standby on the vhf emergency channel, are 

narrow-band CAA antennas. The CA-1563 antenna, a circularly polarized 

dipole array, is mounted on pole 9. The CA-1594 antenna, a vertically 

polarized coaxial dipole, is on pole 10. The other 4 vhf antennas (poles 11 

through 14), Installed for ESS communications and testing purposes, are 

type RC-81 vertical dipoles. 

2.3.3 Antenna Installation Details 

The antennas are mounted vertically in the same horizontal plane at a 

minimum height of 60 ft above the ground. This elevation places the 

antenna elements above the highest fixed obstruction in the immediate area, 

thereby avoiding distortion of the antenna pattern. The highest fixed ob¬ 

struction in normal GATE installations is the high-power directional array 

structure which is 60 ft high. Co-planar Installation is a critical require¬ 

ment to avoid placing one antenna in the high gain lobe of an adjacent an¬ 

tenna. This condition could lead to severe intermodulation problems. 

The vhf antennas are mounted in a horizontal plane, 10 ft below the 

plane of the uhf antennas. 

The coaxial transmission lines for the low-power uhf antennas are type 

RG-254/U (7/8-in. Spir-O-line cable). The 7/8-in. size is a compromise 

between line loss and cost. A larger size line would necessitate special 

reducing fittings at both the antenna and building terminations, and would 

Involve installation problems due to the increased bending radius. The vhf 

transmission lines employ l/2-in. Spir-O-line cable. 

The antenna cable is clamped to the antenna pole at three-foot intervals 

by means of Adel insulated cable clamps. Direct contact between the cable 

and the pole is avoided to prevent chemical deterioration of the cable sheath. 

From the outlying poles, the cables are run underground by direct burial to 
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center poles 9 and 10, where they are collected and carried overhead on a 

messenger structure to the building. The overhead run is 12 ft above 

ground to provide vehicle clearance. 

A ground cable connection Is provided at each antenna structure. A 

#2/0 bare copper conductor is run down each pole, stapled at two-foot 

Intervals and connected to a ground rod driven adjacent to each pole base. 

AU pole grounds are Interconnected by #2/0 bare copper ground conductors 

buried with the antenna cables. The antenna ground system Is intercon¬ 

nected with the building ground loop at each side of the building. 

2.3.4 High-Power Omni-Directional Antenna 

The high-power omni-directional antenna, AS-726, is 200 ft from the 

nearest low-power antenna and is mounted in the same horizontal plane es¬ 

tablished for the low-power uhf array. The original GATR-ESS specifi¬ 

cations caUed for high-power antenna mounting on a single wood-pole 

structure in a manner similar to the low-power antenna Installation. This 

specification was subsequently changed to provide a type G-36 triangular 

steel tower, composed of 3 20-ft sections. The steel tower facUltates 

frequent removal and relnstaUation of the antenna for testing purposes, as 

weU as possible future Installation of a larger high-power omni-directional 

antenna. 

The high-power antenna transmission line is fabricated from 50-ohm, 

3-1/8 in. hard-drawn, copper coaxial Une (RG-154/U) and accessories. 

The choice of 3-1/8 in. line over 6-1/8 in. line is based on considerations 

of cost and line loss for a given power capability. 

2.4 EQUIPMENT LAYOUT 

The interior of the GATR-ESS building is divided into 5 areas 

(Fig. 2-3). The communications equipment room is described below. 

Construction details and utilities are described in Sec. 2.7. 
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2.4.1 Dallan Objectives 

The communication equipment layout (Fig. 2-4) meets two basic design 

objectives: physical isolation where intermodulation interference 

may be expected: and maximum accessibility to all station equipment for 

operation, maintenance and personnel safety considerations. These design 

objectives have been realised as follows: 

(a) The high-power transmitter equipment is physically separated as 

far as possible from the low-power equipment. The TDDL 

equipment, which operates in conjunction with the high-power 

amplifier, is located adjacent to the high-power amplifier. 

(b) Within the 6-module uhf voice complex Interference between 

modules has been eliminated by physical Isolation. At the same 

time, a functional grouping is maintained for operation and 

maintenance. 

(c) An open corridor in the center of the equipment room is provided 

for access to all equipment. Corridors between racks provide 

sufficient space for personnel and dolly-mounted test equipment. 

(d) Rows of equipment racks provide access to both front and rear 

of equipment for maintenance and testing. 

2.4.2 Conduit and Cable System 

All conduits and cables in the GATR-ESS installation are run overhead 

as Illustrated in Fig. 2-5. The power is carried by a 225-ampere, 3-phase, 

4-wire, plug-in bus duct running the entire length of the equipment room, 

7 ft above the floor. The Wiremold power distribution on the individual 

equipment modules is connected to the bus duct with plug-in, safety-switch, 

circuit-breaker units. At the east side of the equipment room, the Wire- 

mold-to-circuit-breaker module connections are made with short lengths of 

armored flexible cable. The module groups at the west side of the equip¬ 

ment room are connected to the bus-duct circuit breakers by cable run in 

EMT supported beneath the wireway cable trays. 
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The cable tray system in the equipment room is fabricated from 12-in. 

aluminum alloy cable rack, with 3-in. sides and 12-in. rung spacing, sus¬ 

pended from the roof trusses 9 ft 7 in. above the floor. The tray layout 

has been designed to provide interconnecting wire ways for all anticipated 

grounding, rf antenna cable, and audio and control cable in the station. 

The Internal station ground system consists of a single #2/0 bare 

stranded-copper cable, connected to the outside building ground loop, and 

brought into the building through the antenna cable port on the east wall. 

The ground cable is laid in the wireway in a continuous unlooped run around 

the perimeter of the equipment room. The ground connections to the equip¬ 

ment modules are made with #2/0 cable using double-bolted clamp connec¬ 

tions. The total ground conductor resistance is less than 1 ohm. 

The three conduit and cable plana shown in Fig. 2-5 cover die three 

stages of plant construction. Usually the power supply, wireway and 

grounding systems are installed first. The antenna cables are then laid in 

the trays in a neat and orderly fashion, with properly shaped terminations. 

Finally, the audio and control cables are placed in the wire ways as required. 

Where possible, the rf and audio cables are isolated within the trays by 

running similar cables grouped close to the sides, with maximum physical 

isolation between rf and audio groups. 

2.5 COMMUNICATION SUBSYSTEM ASSEMBLY 

2.5.1 UHF Voice Single-Channel Module (Station Module) 

The uhf voice single-channel module (Figs. 2-6, 2-7) is an assembly 

of four single-channel racks (Item A, Fig. 2-4) and an antenna coupler rack 

(Item C, Fig. 2-4). The five standard equipment racks are bolted together 

to form a single unit. Each of the four racks houses a SAGE single-TAC- 

channel communications set consisting of a transmitter, receiver, and aux¬ 

iliary equipment. The fifth rack houses the four-channel antenna coupler, 
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an audio meter panel, and the module termination panel. The antenna 

coupler ie located in the end rack to minimize intermodulation interference. 

2.5.1.1 iiwf Single-Channel Rack 

The uhf single-channel rack (Figs. 2-6, 2-7) contains the 

following equipment: 

Equipment Source 

1 Transmitter Monitor Alarm 
1 Radio Transmitter 
1 Modulator Power Supply 
1 Distribution Panel 
1 Radio Receiver 
1 Automatic Sensitivity 

(TMA) 
T-282 ( )/GR 
MD-141 ( )/GR 
J-390/GR 
R-361/GR 

MITRE 
GFE 
GFE 
GFE modified 
GFE modified 

Indicator Alarm 
1 Voltage Regulator 
1 Set of rf audio 

(ASIA) MITRE 
Commercial 

and control cables GFE and MITRE 

The single-channel rack is designed to function as an autonomous 

single-channel communications set utilizing a core of Government Furnished 

Equipment. To adapt the GFE to SAGE operation and to ASTRA operation, 

the GFE has been modified, and two auxiliary maintenance units, a trans¬ 

mitter monitor alarm (TMA) and automatic sensitivity Indicator alarm 

(ASIA), have been incorporated in the rack unit. These two units and the 

GFE modifications are described in detail in Chapter 3. 

The Inclusion of a voltage regulator unit in the single-channel rack is 

an extension of the module principle applied to the station voltage regulation 

problem. The sensitivity of the R-361( )/GR receiver is affected by supply 

voltage variations. A 5-volt decrease of the nominal supply voltage (120 

volts) decreases receiver sensitivity 3 to 6 db. For acceptable receiver 

operation in the SAGE environment, supply voltage variations should be 

limited to plus or minus one volt. The voltage regulator unit provides plus 

or minus one percent regulation for the R-361( )/GR receiver and its associ¬ 

ated ASIA unit. The ASIA unit monitors the sensitivity of the R-361( )/GR 

and operates at the same supply voltage. 



2-10 

The rack equipment wiring employs GEE cables for the transmitter- 

modulator interconnections, and GEE cablea, modified by the addition of 

twist-look plugs, for the modulator and receiver power supply. Other 

cables are custom fabricated for the installation. The inter-equipment 

audio and control cables are assembled to form a shielded harness to 

reduce installation cost and to facilitate maintenance. The rf antenna 

cables in the single-channel rack are fabricated with RG-9B/U double- 

shielded coaxial cable as a precaution against interference. 

The location of equipment in the rack is dictated by accessibility 

considerations. The transmitter unit is tuned from the front, and tuning 

dials and meters are at eye level. The receiver unit is tuned from the 

rear, and is placed below waist level for accessibility to tuning positions. 

2.S.1.2 Antenna Coupler Rack 

The antenna coupler rack with the module termination panel 

completes the functional four-channel, single-antenna voice module. The rf 

antenna cables from the four single-channel racks terminate at the antenna 

coupler. The audio and control cables from the single-channel racks are 

connected to the equipment terminal strip on the termination panel. A 

third item in the rack, the audio meter panel, is mounted below the antenna 

coupler and provides a centralized audio test point for the entire four- 

channel module. 

Two antenna transmission line terminations are provided at the antenna 

coupler rack. The line for the primary antenna system is run from the 

wireway directly to the antenna coupler connection and terminated in an LC- 

to-Spir-O-line coaxial connector. A line for the back-up antenna trunk sys¬ 

tem is run from the wireway to a coaxial coupler mounted in the rack 

cover plate. When operation on the trunk system is desired, a prefabricated 

patch connection is made from the coaxial coupler to the antenna coupler 

connection. 
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The audio and control cable connections on the line side of the module 

termination panel are made with one 26-pair and one 11-palr telephone 

cable, as shown in Fig. 2-5. 

2.5.2 Central Control Group 

The line of equipment cabinets and racks at the west side of the 

equipment room completes the SAGE voice complex installation. 

The spare substitution device (SSD) and patch test panel (FTP), (Figs. 

2-8. 2-9) have been built into standard Telco equipment cabinets and 

mounted beside the two Telco digital data receiver (DDR) cabinets adjacent 

to the Telco main distribution frame (MDF). For power supply purposes, 

these four cabinets of entrance equipment are considered modular, and are 

provided with a single Wiremold power distribution frame. 

Figure 2-10 shows the facilities for terminating telephone cables in 

the GATR-ESS installation. All equipment, with the exception of the demar¬ 

cation terminal strip, was Installed by the Telephone Company. The demar¬ 

cation terminal strip, which is functionally part of the patch test panel, was 

installed by MITRE. 

The automatic status board, which provides the spare substitution 

device equipment condition display, is detailed in Fig. 2-11. The status 

board is centrally located in the maintenance area to alert station mainte¬ 

nance personnel to equipment failure. 

2.5.3 UHF Voice Multichannel Rack 

Six racks of uhf multichannel equipment are mounted in the rack line 

at the west side of the equipment room. These racks are identified as 

Item B in Fig. 2-4. Each rack contains the following equipment: 
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Equipment Source 

1 Transmitter Monitor Alarm 
1 Radio Transmitter 
1 Modulator Power Supply 
1 Distribution Panel 
1 Radio Receiver 
1 Automatic Sensitivity 

Indicator Alarm 
1 Voltage Regulator 
1 Set of rf, audio 

and control cables 

(TMA) 
T-217 ( )/GR 
MD-129 ( )/GR 
J-390 ( )/GR 
R-278 ( )/GR 

(ASIA) 

MITRE 
GEE 
GFE 
GFE modified 
GFE modified 

MITRE 
Commercial 

GFE and MITRE 

Each rack of uhf multichannel equipment provides a communication set 

which can be operated as a single-channel unit when both transmitter and 

receiver are tuned simultaneously to the same frequency, and operate with 

an antenna coupler and single antenna. When each transmitter and receiver 

is tuned independently, and is provided with a dual antenna system, each 

rack of uhf multichannel equipment forms an operational standby unit. Both 

of these functions are provided in the GATR-ESS Installation. 

2.5.4 UHF Operational Standby Module 

Figure 2-12 shows a three-rack module consisting of two uhf voice 

multichannel racks providing SAGE uhf voice operational standby, and an 

antenna transfer panel rack. This three-rack group forms a section of the 

equipment line at the west side of the equipment room. 

2.5.4.1 ASTRA Section Multichannel Rack 

Each ASTRA section multichannel rack (Fig. 2-12) provides a 

multichannel transmitter and receiver unit for operational standby of an 

ASTRA section consisting of twelve single-channel transmitters and 

receivers. Each multichannel unit in the rack is under the automatic 

control of the spare substitution device for both audio and control input, 

and remote channeling. 
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The G FE core of multichannel equipment has been modified for SAGE 

and ASTRA operation. Since the transmitter and receiver are designed for 

front connection, the equipment separation panels have been drilled as re¬ 

quired to permit the control and power cablea to be carried to the rear of 

the rack where the connections are made. GFE cables, both modified and 

unmodified, have been used where possible in the interconnection of the 

equipment. Other cables are custom fabricated for the installation. 

Standard auxiliary units furnished in the equipment rack include TMA, ASIA, 

and voltage regulator units. The TMA and ASIA units provide remote equip¬ 

ment Indication at the automatic status board and "carrier" indication at the 

direction center. The voltage regulator unit is required to maintain SAGE 

receiver sensitivity at a constant level. 

An audio and control input cable is furnished for each multichannel 

rack. A 16-pair cable is run from each rack distribution panel to the SSD 

cabinet. 

Since transmitter and receiver substitution operate independently under 

the ASTRA System, separate antennas are provided for each multichannel 

transmitter and receiver. The rack antenna cables (RG-9B/U) originate at 

the equipment units and terminate at the antenna transfer panel. At the 

antenna transfer panel, the antenna cables are patched to the antenna trans¬ 

mission lines. 

2.5.4.2 Antenna Transfer Panel Rack 

The third rack in the uhf operational standby module (Fig. 2-12) 

is the antenna transfer panel rack. The purpose of this rack is to provide 

a station rf patch panel for limited assignment of equipment channels to 

spare antennas through a station trunk system. 

The transmission lines from 6 of the uhf low-power antennas terminate 

at the antenna transfer panel. From the antenna transfer panel, coaxial 

trunk cables are run to the 8 primary SAGE modules (6 uhf station modules, 
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1 FDDL module, and 1 TDDL module), and to the ESS communication module. 

The 4 antenna cables for the uhf operational standby equipment also termi¬ 

nate at the antenna transfer panel. Patch cables are provided at the antenna 

transfer panel for equipment-to-antenna coupling. 

The antenna transfer panel is primarily a station unit and secondarily 

an operational-standby-module antenna unit. If the station test program 

indicates that the standby multichannel equipment cannot be operational in 

the GATR environment without the isolation provided by an antenna coupler, 

the antenna coupler can be mounted in the antenna transfer panel rack with 

a minimum of station alteration. 

2.5.5 VHF Voice Single-Channel Module 

The vhf communication equipment for SAGE operation on the vhf emer¬ 

gency channel (121.5 me) is mounted in a single rack (Item H, Fig. 2-4). 

The rack houses two vhf communication sets, used for primary and opera¬ 

tional standby, and the necessary auxiliary equipment, as detailed in Figs. 

2-13 and 2-14. The following equipment is provided: 

Equipment Source 

2 Relay Meter Movements R-273/FSA GFE 

2 Radio Transmitters T-336( )/URT-7 GFE modified 

2 Radio Receivers R-518( )/FRR-27 GFE modified 

1 Audio Attenuation Panel MITRE 

1 Termination and 

Switching Panel MITRE 

2 Band Suppression Filters F-206/GR GFE 

1 Set of rf, audio and 

control cables MITRE 

Four racks are provided in the vhf module. Three spare racks allow 

space for future expansion of the vhf complex if required for ESS communi¬ 

cations. 

All inter-rack audio and control cables were fabricated by MITRE for 

the installation. Two vhf antenna transmission lines terminate in the rack 
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cover plate of each of the first three racks. The equipment antenna con¬ 

nections are patched inside the rack with type RG-9B/U cable. 

2.5.6 Frequency Division Data Link, AN/GKA-4 

The FDDL equipment package (Figs. 2-15. 2-16) consists of a line of 

three cabinet units; a demultiplexer group, a multiplexer group, and a tele¬ 

metric data monitor. In the duplex installation, the primary FDDL package 

and standby FDDL package are Installed face to face, perpendicular to the 

wall. A standard equipment rack ia added at the wall end of each group 

for auxiliary equipment. The transmitter function of the FDDL Installation 

is provided by two transmitter sets; a single-channel AN/GRT-3, consisting 

of a T-282 ( )/GR transmitter and an MD-141 ( )/GR modulation power 

supply, and a multichannel AN/GRC-27, consisting of a T-217 ( )/GR trans¬ 

mitter and an MD-129 ( )/GR modulation power supply, which are mounted 

together in the Group 1 auxiliary equipment rack. The rf antenna trans¬ 

mission lines, consisting of a primary antenna cable and a trunk cable from 

the antenna transfer panel, terminate in coaxial couplers on an rf panel 

mounted at the top of the transmitter equipment rack. Patch cords are 

provided to couple the desired antenna-transmitter combination. 

The Telco digital data Input cable terminates in a Telco terminal box 

mounted at the side of the Group 2 auxiliary equipment rack. Two single¬ 

pair cables provide the data input connection from the terminal box to the 

audio monitor panel mounted in the top rack position. From the monitor 

panel, parallel single-pair cable connections are made to FDDL Groups 1 

and 2. 

The FDDL equipment power supply is provided by duplicate Wiremold 

distribution frames mounted at each equipment rack. Circuit breakers are 

provided for each cabinet, and for the transmitter equipment units. The 

transmitter power cords are provided with twist-lock plugs. The Wiremold 

is extended to the FDDL cabinet power outlets (located in the base of the 

equipment) by means of a conduit and outlet box assembly. 
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2.5.7 Time División Data Link AN/GKA-5 

rhe experimental TDDL equipment package provided In the OATH-ESS 

Installation is contained in a line of six standard equipment racks (Figs. 

2-17, 2-18). The TDDL unit is functionally complete, and the Installation 

requirements are limited to antenna, input audio and control cable, and 

primary power distribution. 

Three antenna transmission lines are provided for the TDDL unit rf 

output. These lines terminate in coaxial connectors provided in a fabricated 

antenna transfer panel mounted in the top position of the output equipment 

rack. Two of the transmission lines provide antenna connection through the 

primary and trunk antenna systems. The third transmission line provides 

the TDDL input to the 20-kw amplifier. The equipment antenna cables also 

terminate at the rf antenna panel. The required output connections are 

made with coaxial patch cables. The rf output of the TDDL transmitter 

will be fed through a Collins UHF 156C2A Alter. 

The 11-pair audio and control input cable for the TDDL equipment 

terminates in a Telco terminal box mounted on the wall side of the end 

equipment rack. 

2.5.8 20-KW Amplifier-Modulator Group OA-75KXW-21/GRC 

The 20-KW Amplifier-Modulator Group OA-751(XW-2)/GRC (Fig. 2-19) 

consists of a cooler unit and high-voltage transformer unit, installed In the 

heat exchanger room, and the amplifier-modulator unit, which is installed 

in the equipment room. All electric interconnections between units are 

made overhead in a 6-in. -by-6-in. wireway. The coolant piping between 

the cooler unit and the rf unit is run in a covered trench. 

A standard equipment rack is provided adjacent to the amplifier- 

modulator unit to house the transmitter local control equipment. The 

OA-751 local control unit with an AN/GRC-27 transmitter set, consisting of 

a T-217 ( )/GR transmitter md an MD-129 ( )/GR modulator modified for 



2-17 

OA-751 operation, Is mounted In the equipment rack for transmitter testing 

and «»gnn«*nt: an rf transfer panel, a power indicator device and a do 

power supply unit complete the rack installation. The rack is provided with 

a Wlremold power distribution frame with twist-lock receptacles for equip¬ 

ment plug-in. 

In the equipment rack, the antenna lines from the local control 

AN/GRC-27 transmitter set and from the TDDL equipment group terminate 

at the rf transfer panel where they may be patched to the single-cable rf 

exciter input to the OA-751. The exciter input to the OA-751 is a low- 

level (30-watt) output of a standard Air Force 100-watt uhf transmitter set. 

The local AN/GRC-27 transmitter set is modified to allow control of the 

output signal without equipment detuning. When the amplifier-modulator 

group is excited by the TDDL unit, rf output control is not provided. To 

nt*an..«.to the nominal 100-watt TDDL output to the 30-watt exciter level, the 

antenna trunk from the TDDL equipment to the OA-751 rf transfer panel is 

coupled to a calibrated length of RG-21A/U lossy rf cable which provides 

a nominal attenuation of 6 db over the uhf band. 

2.5.9 ESS Communication Module 

The ESS communication module (Figs. 2-20, 2-21) is a five-rack, 

four-channel voice communication system designed on the pattern of the uhf 

single-channel module (station module). The ESS module provides four 

communication channels for ESS operations. Functionally, the ESS module 

is identical with the station module, except that the single-channel rack 

(Item A, Fig. 2-4) has been replaced by the multichannel rack (Item B, 

Fig. 2-4) to provide single-channel operation with rapid channel tuning. 

For uniformity, the inter-equipment wiring on racks is fabricated to 

duplicate that on the operational standby rack. The inter-rack cabling is 

like the station module cabling. 
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The rf cabling configuration parallele that of the station module for 

intermodule cabling only. A single antenna-coupler transmission line is 

provided from the antenna coupler rack to the antenna transfer panel, 

where it is patched to one of the spare antenna positions. 

2.5.10 Screen Room 

A double-shielded cell-type enclosure providing 100 db of rf attenuation 

is included in the GATR-ESS installation. This enclosure or screen room 

is required to provide an rf interference-free environment for foe testing 

and alignment of SAGE receivera and/or transmitters. The screen room, 

which is a prefabricated, package type commercial unit ia installed in foe 

maintenance area. 

The screen room package has a 3-phase, 4-wire power filter panel for 

filtered power supply connection; an rf connector panel for 5 rf input cables; 

and a fan-powered air circulation system. The screen room power supply 

is obtained from foe equipment room bus duct. The screen room is grounded 

to the equipment room ground cable. Plywood panels protect all exposed 

screens. A Wlremold convenience outlet system is installed on foe inside 

walls of the screen enclosure. 

2.6 EQUIPMENT CABLING AND WIRING DETAIL 

2.6.1 Inside Plant Antenna Cabling 

The station rf cabling (Fig. 2-5) is composed of 2 antenna 

cabling systems: a primary transmission line system, and a station antenna 

trunk system. The primary transmission line system provides a l/2-ln. 

Spir-O-line antenna cable connection from the cable termination panels at 

the antenna cable ports to each of the 8 modules of primary SAGE uhf 

equipment. The cable connections for the other 6 uhf antennas terminate at 

the antenna transfer panel. The 6 vhf antenna transmission lines are run directly 

to the vhf equipment racks. 
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The antenna-to-equipment assignment Is as follows: 

Antenna 
Number 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
9A 

10A 
11A 
12A 
13A 
14A 

Antenna 

AS-505 
AS-505 
AS-505 
AS-505 
AS-505 
AS-4004 
AS-4004 
AS-505 
AS-505 
AS-505 
AS-505 
AS-505 
AS-505 
AS-505 
AS-726 
CA-1563 
CA-1594 
RC-81 
RC-81 
RC-81 
RC-81 

Primary 
Equipment 

UHF Station Module #2 
UHF Station Module #3 
UHF Station Module #6 
UHF Spare * (Normally ESS Module *7) 
UHF Station Module #4 
UHF Station Module #5 
UHF Spare * 
UHF Station Module #1 
UHF TDDL 
UHF FDDL 
UHF Spare * (Normally ASTRA Tx *1) 
UHF Spare * (Normally ASTRA Rx #1) 
UHF Spare * (Normally ASTRA Tx *2) 
UHF Spare * (Normally ASTRA Rx #2) 
UHF High Power Transmitter 
VHF Voice, Primary Emergency Channel 
VHF Voice, Standby Emergency Channel 
VHF Future ESS 
VHF Future ESS 
VHF Future ESS 
VHF Future ESS 

«Transmission line terminates at the antenna transfer panel where patching 

is provided for the station trunk system. 

The station antenna trunk system provides nine l/2-in. Spir-O-iine 

cables from the antenna transfer panel to the 8 primary SAGE modules and 

the flings ESS communication module. Four RG-9B/U cables are run to 

the uhf operational standby multichannel units. The antenna trunk system 

provides antenna selection at the modules for testing and emergency opera¬ 

tion. 

2.6.2 Audio and Control Wiring 

The audio and control block diagram (Fig. 2-24), the rack interconnection 

diagrams (Figs. 2-25 through 2-28), and wiring schedules (Figs. 2-29 through 

2-44) are placed at the end of this chapter. 
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2.7 CONSTRUCTION DETAILS 

The GATR-ESS site (Fig. 2-22) Is longitudinally level, traversing the 

side of a hill with a pitch of 8 ft in the average width of 240 ft. Electric 

utility lines, telephone lines and a town water main are adjacent to the site. 

The site is cleared of all trees, stumps, and brush in the operating 

area. Site grading is confined to the Immediate building area as required 

for building foundations. Final grading is crowned to insure water runoff 

away from the building. A gravel apron 30 ft wide is provided around the 

operation building for walkways and roadways. 

The GATR-ESS building is a prefabricated, galvanised steel structure 

148 ft long, 28 ft wide, and 14 ft high to the bottom of the roof trusses. 

The building is set on a reinforced concrete foundation, and is designed for 

the following loading: 

40 psf 

20 psf 

25 psf 

Vertical Roof 

Wind - Horizontal 

Wind - Uplift 

The building Interior (Fig. 2-23) is partitioned into 5 working areas: 

office, maintenance, equipment, heat exchanger, and machinery. Insulation, 

consisting of 4-in. glass wool blankets on ceilings and 2-in. glass wool 

blankets on exterior walls is provided throughout, except in the machinery 

area. All nongalvanized surfaces are painted. The interior finish is pastel 

green with darker green trim. Metal acoustic ceiling panels are provided 

throughout, except in the machinery area. The concrete floors are finished 

in asphalt tile. 

2.7.1 Building Services 

The building services are detailed in Fig. 2-22. The following 

abridged installation specifications are included to present the general scope 

of installation. The construction drawings are included in Chapter 3. 
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Sanitary fivutem: The sanitary system employs t 1000-gal. preoast concrete 

septic tank with an 18-ln. manhole and sewer cover at finished grade. The 

septic tank drainage system consists of a 6-ft-by-2-ft-by-2-ft concrete dis¬ 

tribution box and a drainage field of 4-ln. perforated Orangeburg pipe. 

n/tar a.ppiy The water line le a 2-in. soft drawn copper tube laid a mini¬ 

mum of 4 ft below grade. The line runs from an existing 4-in. water main 

adjacent to the site. 

Power Supply: The power supply requirements of the GATR-E8S Installation 

are 250 kva, 120/208 volts. Y connected. The distribution of the load is as 

follows: 

Communication equipment 100 kva 

Mechanical ventilation and pumping 6 kva 

Air conditioning system 77 kva 

Lighting and miscellaneous 10 to* 

Total 283 kva 

Maximum load at 90% demand factor 250 kva 

The utility primary power supply available at the site is 2400/4160 volts, 

3-phase, 4-wire. The station 120/208 volt supply is provided by a 300 kva 

substation. The substation consists of three 100 kva, single-phase CISC 

transformers rated 2400/120 volts, 60 cycles, with four 2-1/2 percent taps 

below 2400 volts. The transformers are connected 2400/4160 Y primary 

and 120/208 Y secondary. The secondary leads consist of eight 600 MCM 

cables, run in two 4-in. rigid galvanized conduits (4 cables in each conduit) 

from the substation to the main circuit breaker panel located in the 

machinery room. 

Power Distribution: In the GATR-ESS Installation ac primary power circuits 

are isolated from audio and signal circuits. The design of the ac power 

distribution system is compatible with the modular design philosophy. The 

distribution system consists of Wiremold type wireway installed on the 

module rack structure, with twist-lock receptacles provided for equipment 



2-22 

plug-ln. The distribution system for each module is connected by means of 

an individual plug-ln circuit breaker to a bus duct which extends the length 

of the equipment room. 

Three emergency power shut-down stations are provided in the com¬ 

munication equipment area for personnel safety. These stations trip the 

entire communication equipment power supply but do not affect station 

lighting or mechanical equipment. 

Telephone: Telephone cables are brought to the building in a 3-1/2 in. 

underground conduit. 

Gro'wdinr A #2/0 bare stranded copper ground loop is installed around the 

hiiUHing at the bottom of the foundation trench. Copper-dad 3/4-in. ground 

rods 10 ft long are driven at each corner of the building and at 20-foot 

Intervals around the loop. The building base channel is connected to the 

loop at each corner. The substation and the antenna system are connected 

to the station ground by means of #2/0 cable. A #2/0 ground tap is also 

brought into the equipment room through the cable port at the east side of 

the building. All buried ground connections are brazed. 

Shielding The single-site concept Introduces increased probability of inter¬ 

ference due to the proximity of transmitters and receivers. To decrease 

Interference in the GATR-ESS installation, the maximum shielding consistent 

with economy has been provided for rf cables, audio cables, control cables, 

and equipment units. To provide a low impedance ground path for the rf 

shielding, the station ground bus system has been designed with conductor 

resistance less than 1 ohm and conductor-to-ground resistance less than 5 

ohms. 

Building Lighting: The interior lighting system is designed to provide 30- 

foot-candle illumination in all areas of the building except the machinery 

room where the level is 10 foot-candles. Battery-powered emergency 

lighting units are provided in each partitioned area. Exterior lighting is 

provided at each comer of the building and at each outside doorway. 
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Pinmhinff, Ha at in cr and Air Conditioning The GATR-ESS building sanitary 

facilities consist of a water closet, wash basin, and janitor's sink located 

in the lavatory which opens into the office area. Hot water is supplied by 

an electric hot water heater of 6-gal. storage capacity. Hie building is 

heated by an oil-burning steam boiler. A burled 1000-gal. storage tank 

provides a w><ntmum of eight days' supply of oil. There are three zones: 

the machinery and heat exchanger rooms employ fan-circulating unit heaters: 

the office and maintenance rooms are provided with finned pipe radiators: 

and the equipment room is heated and cooled with an 18,000 cfm air¬ 

handling unit and ducting system. The air-conditioning system has a 56-ton 

capacity. 
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Fig. 2*17 Tima division data link 



NOTES: 
I OTHtR CABLtS NOT SHOWN 

FURNISHED WITH EQUIPMENT. 

2. FOR DESCRIPTION OF ITEmLUeTC’ 
SEE SECTION 3-2. ^ 

X WHERE POSSIBLE CABLES ARE RUN 
INSIDE OF RACK FRAMES. 

TDDL 

(REAR 



TDDL GROUP 

(REAR VIEW) 

Fig. 2-18 Time division data link 
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Fig. 2- 19 20 - kw amplifier - modulator group 
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SECTION A-A 
(typical) 
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Fig. 2-22 Lexington GATR - ESS building tervicet 
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RACK'j 
DNNf CfiON 
[ ric.¿-¿7 

OfiCöfvisti 7ia^-3S 

;'e 

AÎ.TMA 
SCC TON 

NC 2 UMr 
ml/.ti channel racks 
TOR INTEW CNNECTiOTi 

AS'RA D'AoAAV SEE r'C..’-.'p 
secrioN 

NO I 

-■’A 
/ / 

CUNN SEE f'G2-J3 
rie.¿-VI 

r CNO BASE 

term Block 
NUMBERING 

SCHEME 

9Ó 

ro« !NTERCC»INCCT>ON O'AGKAM Of RACKS SEE fiG^ ÎS 

R2.’ 

FOR CONN. SEE FIG 2-JO FOR CONNECTIONS SEE FIG2-29 (I IFR-T rFlCAL) 

MOOuuE N06 
Si VI TO NO i 

SÍM^O s^^CTiON NO2 

'.’.Ol/lE sc'«, 
SiM TO ►ßi I 

MODULE N03 
S'V TO NO I 

SlMUTO N0'i 3SECTION NO I 

MODULE NO I 

FA rus 
RD 

Fig. 2-24 GATR-ESS audio and control block diagram 



typical single channel rack 
(REAR VIEW) 



Ht TAIL a 

J-390 DISTRIBUTION PANEL 

(¡FRONT VIEW) 

NOTE : 
OTHER INTERCONNECTIONS MADE BT 
STANDARD CABLES AND PLUGS ARE NOT 
SHOWN. SEE FIGURE ?-7. 

Fig. 2-25 Interconneciion diagram single-channel rock 



TYPICAL MULTICHANNEL RACK 

(REAR VIEW) 



3N PLUi 

DLTAil A 
J-3-íO DlSTPlBuTlON PANEL 

fFWONJT VIEW) 

NOTE: 
OTHER INTERCONNECTIONS made Br 
standard cables and plugs are not 
SHOWN SEE FIGURE 2-12 

Fig. 2-26 Interconnection diagram multi-channel rack 
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typical uhf-ess RACK 

(REAR VIEW) 



DETAIL a 
J-390 DiS TRlBUTiO\ PANEL 

(FRONT VIEW) 

NOTE; 
OTHEK INTERCONNECTIONS MAliE By 
STANPARD CABLES ANO P-UGS ARE 
NOT SHOWN SEE ElCuRf 

Fig. 2*27 InUrconntction diagram UHF-ESS rock 
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Fig. 2-28 Interconnection diagram VHP rack 
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Figur« 2-29 

WIRING SCHEDULE 

UHF ShigUXfc—«I M«d«l«t 11« 6 

CobU N««: Nom 
11 pr. Cobl«, Plug« P6, J-390 DiitributiM Pon«l to Tom. Block, TB2« Antonno Coupler Rock 

CONO.NO. TtRM.N0. TIRM.NO. CONO.NO. TIRM. NO. TIRM.NO. 

J4M(N) TOI J4M(N) TOt 

RACK H0.1 RACK NO.) 

1 1 1 1 i 
2 2 2 2 2 62 

3 3 3 T 3 63 
4 4 4 4 4 64 
5 5 5 5 5 65 
6 6 6 6 6 66 
7 7 7 7 7 67 
8 8 8 8 8 68 
9 9 9 9 9 69 

10 10 10 10 10 70 

11 11 11 11 11 71 

12 12 12 12 12 72 
13 13 13 13 13 73 
14 14 14 14 14 74 
15 15 15 15 15 75 
16 16 16 16 16 76 
17 17 17 17 17 77 

18 18 18 18 18 78 
19 19 19 19 19 79 
20 20 20 20 20 80 

21 21 21 21 21 81 . 
22 22 22 22 22 82 

RACK N0.2 RACK N0.4 

1 1 31 1 1 91 
2 2 32 2 2 92 
3 3 33 3 3 93 
4 4 34 4 4 94 
5 5 35 5 5 95 
6 6 36 6 6 96 
7 7 37 7 7 97 
8 8 38 8 8 98 
9 9 39 9 9 99 

10 10 40 10 10 100 
11 11 41 11 11 101 
12 12 42 Ï2 12 102 
13 13 43 13 13 103 
14 14 44 14 14 J04__ 
15 15 45 15 15 105 
16 Î6 46 16 _ _]6_ 106 
17 17 47 17 17 107 
18 18 48 18 18 108 
19 19 49 19 19 109 
20 20 50 20 20 110 
21 21 51 21 21 111 
22 22 52 22 22 112 



Figur* 2*30 

WIRING SCHEDULE 

UHF Singlu-Chonnul Modulus 1 lu 6 

Gobiu Not: None 

Cross Connuctions, Turm Blocks TB2 & TB3, Anlunno Coupler Rock 

TERM. NO. TERM. NO. TERM. NO. TERM. NO. TERM. NO. TERM. NO. 

TB2 TB2 TB2 TB2 TB2 TB1 

3 3 63 51 
4 4 64 52 
5 5 65 53 
6 6 66 54 
7 7 67 55 
8 8 68 56 
9 9 69 57 

14 14 74 62 
15 15 75 63 

16 16 76 64 
17 47 77 107 

18 48 78 . m_ _ 
19 49 79 109 

20 50 80 110 

21 51 81 111 

22 52 82 112 

33 27 93 75 

34 28 94 76 

35 29 95 77 

36 30 96 _Zi_ 
37 31 97 79 

38 32 98 80 

39 33 99 81 

44 38 104 86 

45 39 105 87 

46 40 106 88 

h 47 77 107 97 

48 78 108 98 

49 79 109 99 

50 80 110 100 

51 81 111 101 

52 82 112 102 



Figart 2-31 

WIRING SCHEDULE 

UHF Siafla-Omial Madalt« 1 la « 

Cabla Na«: Nona 
16 pr. Cabla», Tana. Bleck« TB2 G TB3 la Audio Malar Panal, Anttnna Ceuplar Radi 

CONO.NO. TtMLNO. TtON. NO. CONO. NO. XION. NO. TtON. NO. 

TOI 
NtTtO PANOL 

I QUIP. TION. «LOCK 
NtTtO PAN IL 

UNI TION. OLOCK Til 

JL 
W 
II 

1 
6 
7 
8 
9 

10 
II 

'12 
13 
14 
15 
16 
17 
18 
19 
XL 
_2L 
22 

12 
13 
31 
32 

6 
7 
8 

40 
41 
42 
43 
61 
62 
70 

9 
10 
11 
12 
13 
14 
15 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

71 16 
72 17 
73 18 
91 19 

16 
17 
18 
19 

JL J5. 
_2L 

JO. 
21 

101 22 22 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

1 
2 

10 
11 

16 
17 
18 
19 
20 
21 
22 

J2_ 
13 
25 
26 
34 
35 
36 
37 
49 
50 
58 
59 
60 
61 
73 

Ji. 
_82_ 
83 

23 102 23 23 23 

24 103 24 

JL 107 25 
J4 
25 

24 

26 108 26 26 
27 109 27 27 

28 
29 

110 28 
111 29 

X 112 X 
29(0 
30 Grd. 

29 
X 

84 

JL 

31 
32 

31 
32 



Figur« 2*32 

WIRING SCHEDULE ( 

UHF Singl«*Cliann«l Modul«* 1 and 4 

Cabl« Not: Non« 
Il pr. & 26 pr. Gobi«*, TB*3 Antwino Couplf Rode to SSO T«rm. Block, TB4 (A or B) il pr. ai pr. \ 

COND. MO. 

■»auiwwf i wof »-MMW* 

TERM. NO. TERM. NO. COND. NO. TERM. NO. TERM. NO. 

TO.! TB4 (A M •) Tt-I TR4 (A et B) 

26 pr. 1 1 1 45 61 49 

2 2 2 46 62 50 

3 3 3 47 63 51 

4 4 4 48 64 52 

5 5 5 49 73 55 

6 6 6 50 74 56 

7 7 7 51 75 57 

8 8 8 52 76 58 
9 9 9 

10 10 10 
11 11 11 11 pr*. 1 77 59 

12 12 12 2 78 60 

13 13 13 3 79 61 
14 14 14 4 80 62 

15 15 15 5 81 63 

16 16 16 6 82 64 

17 25 19 7 83 65 

18 26 20 8 84 66' 

19 27 21 9 85 67 -Í 

20 28 22 10 86 68 

21 29 23 11 87 69 

22 30 24 12 88 70 

23 31 25 13 Sta. Multipl« 97 79 

24 32 26 14 Sta. Multipl« 98 80 

25 33 27 15 Sto. Multipl« 99 81 
26 34 28 16 Sta. Multiple 100 82 
27 35 29 17 Sta. Multiple 101 83 
28 36 30 18 Sta. Multiple 102 84 
29 37 31 19 (Spare) 109 71 
30 38 32 20 (Spare) 110 72_ 
31 39 33 21 (Spare) 111 
32 40 34 22 (Spare) 112 _ 
33 49 37 __ 

34 50 38 
35 51 39 
36 52 40 
37 53 41 
38 54 42 
39 55 43 
40 56 44 
41 57 45 
42 58 46 
43 59 47 . 

44 60 48 1 ! 



Fi|vra 2-33 

WIRING SCHEDULE 

UHF Siiifl«>Oi«M*l 2 md S 

CobU Not: M2 & MS 
11 pr. & 26 pr. Coblot, TB3 Antonno Coupler Rock lo SSD Tom Block, TB4 (A or B) 

CONO. NO. TIM. NO. TtMLNO. COND.NO. TIRM.NO. TRRM.NO. 

TO] 
TB4 

(A*r » TU 
TI4 

(Am R) 

26 pr. 1 1 91 45 61 139 
2 2 92 46 62 140 
3 3 93 47 63 141 
4 4 94 48 64 _!£_ 

5 5 95 49 73 145 
6 6 96 50 74 146 
7 7 97 51 75 147 
8 8 98 52 76 148 
9 9 99 

10 W 100 
11 11 101 11 pr. 1 77 149 
12 12 102 2 78 150 
13 13 103 3 79 151 
14 14 104 4 80 _)52- - - r 15 15 105 5 81 153 
Ï6 16 106 6 82 154 
17 25 109 7 83 155 
18 26 110 8 84 156 

-19 27 111 9 85 157 
20 28 112 10 86 158 
TP T9 ' " 113 11 87 159 
22 30 114 12 88 160 
23 31 115 13 Sto. Multiple 97 169 
24 32 116 14 Sto. Multiple 98 170 
25 33 117 15 Sto. Multiple 99 171 
26 34 118 16 Sto. Multiple 100 172 
27 35 119 17 Sto. Multiple 101 173 
28 36 -135- 18 Sto. Multiple 102 174 
29 37 121 19 (Spore) 109 161 
30 38 122 20 (Spore) 110 162 
31 39 123 21 (Spore) 111 
32 40 124 22 (Spore) 112 
33 49 127 
34 50 128 
35 51 129 
36 52 130 
37 53 131 
38 54 132 
39 55 133 
40 56 134 
41 57 135 
42 58 136 
43 59 137 
44 60 138 



Fi«m 2-34 

WIRING SCHEDULE 

UHF Siii«l*-Cli«Mi«l IfeéilM 3 «id é 

CobU No«: M3 4 Mó 
11 pr. 4 26 pr. CobU«. TB3 Antonno Coupler Rock to SSD T«m Block, TB4 (AorB) 

CONO.NO. TIM. NO. TIM NO. CONO. NO. TIM NO. TIM NO. 

TU 
TB4 

(* M M TB) 
TB4 

(A or •) 

36 pr. 1 1 181 61 229 

2 2 182 46 62 230 

3 3 183 47 63 231 

4 4 184 48 64 232 

s 5 185 49 73 235 

6 6 186 50 74 236 

7 7 167 51 75 237 

8 8 188 52 76 238 

9 9 189 
10 10 190 
11 11 191 11 pr. 1 77 __ 239 

» 12 12 192 2 240 

13 13 193 3 79 241 

14 14 194 4 80 242 

15 15 195 5 81 243 

16 16 196 6 82 244 

17 25 199 7 83 245 

18 26 200 8 84 246 

19 27 2Õ1 9 85 247 

20 28 202 10 86 248 

21 29 203 11 87 249 

22 30 204 12 88 250 

23 31 205 13 Sto. Múltiplo 97 259 

24 32 206 „ 14 Sto. Multiolo 98 260_ 

25 33 207 15 Sto. Múltiplo 99 261 i 

26 34 208 16 Sto. Múltiplo 100 262 

i 27 35 209 17 Sto. Múltiplo 101 263 

28 36 210 18 Sto. Múltiplo 102 264 

29 37 211 19 (Sporo) 109 251 

30 38 212 20 (Sporo) 110 252 

31 39 213 21 (Sporo) 111 
32 40 214 22 (Spore) 112 
33 49 217 
34 50 218 
35 51 219 
36 52 220 
37 53 221 
38 54 222 
39 55 223 
40 56 224 
41 57 225 
42 58 226 
43 59 227 
44 60 228 



Figur* 2 35 

WIRING SCHEDULE 

ASTRA Suction Moltichannul Ruckt 

Coblu Not: GRC27A or GRC27B 
16 pr. Coblut, J-390 Diitribution Ponul to SSD Tom. Blockt, TB-4 (A or B) 

Section 1 (TB4A) or Suction 2 (TB4B) 

CONO. NO. TIKM.NO. TIRM.N0. 

J4M TB-4 

1 . J m 
2 2 272 
3 3 J73 
4 4 274 

5 10 275 
6 11 276 
7 12 277 
8 14 278 
9 15 .279 

10 21 280 
11 22 281 
12 23 282 
13 24 283.. 
14 25 ' 284 _ 

'15 26 . . . 285 
16 27 286 

! 17 30 287__ 
18 31 288 
19 32 289 

20 33 290 
21 ... 34 _ 291. .. 
22 Sto. Múltiplo 35 295 
23 Sto. Multipit 36 296 
24 Sto. Multiple 37 297 
25 Sto. Multiple 38 298 
26 Sto. Multiple 39 299 
27 Sto. Multiple 40 300 

28 
29 
30 
31 
32 



Figur« 2*36 

WIRING SCHEDULE 

UHF-ESSModul« Rack» 25, 26, 27, & 28 

Cabl« Nor. Non« 
11 pr. CabUiJ-390 Distribution Pan«l to T«rm. Block, TB-2, Anton no Coupl«r Rock 

COMO. NO. TERM. NO. TERM. NO. COND.NO. TERM. NO. TBRM.NO. 

J-3M TR-2 i-m TE4 

RACK NO. 2S RACK NO. 0 
— — --i -- . 

1 10 1 1 10 61 

2 11 2 2 11 62 

3 12 3 3 12 63 

4 14 4 4 14 64 

5 15 5 5 15 65 

6 25 6 6 25 66 

7 26 7 7 26 67 

8 27 8 8 27 68 

9 30 9 9 30 69 

10 31 10 10 31 70 

11 32 11 11 32 71 

12 33 12 12 33 72 

13 34 13 13 34 73 

14 Sta. Multiple 35 14 14 Sto. Multiple 35 74 

15 Sta. Multiple 36 15 15 Sto, Multiple 36 75 

16 Sto. Multipl« 37 16 16 Sta. Multipje 37 76 

17 Sta. Multiple 38 17 17 Sta. Multiple 38 77 

18 Sta. Multiple 39 18 18 Sto. Multiple 39 78 

19 Sta. Multiple 40 19 19 Sta. Multiple 40 79 

2Õ 2Ò 

21 21 

22 22 

RACK NO. M RACK NO. » 

1 10 31 _1 _ 10 .91 

2 11 32 2 11 92 

3 12 33 3 12 93 

4 14 34 4 14 94 

5 15 35 5 15 95 

6 25 36 6 25 96 

7 26 37 7 26 97 

8 27 38 8 27 98 

9 30 39 9 30 99 

10 31 40 10 31 100 

11 32 L 41 11 32 101 

12 33 42 12 33 102 

13 34 43 13 34 103 

14 Sta. Multiple 35 44 14 Sta. Multiple 35 104 

15 Sta. Multiple 36 45 15 Sta. Multiple 36 105 

16 Sta. Multiple 37 46 16 Sta. Multiple 37 106 
17 Sta. Multiple 38 47 17 Sta. Multiple 38 107 

18 Sta. Multiple 39 48 18 Sta. Multiple 39 108 

19 Sta. Multiple 40 49 19 Sta. Multiple 40 109 

20 20 
21 21 
22 22 



Fiprt 2.37 

WIRING SCHEDULE 

UH P-ESS Cmwmíc«Nm ftUdaU 

CoUt N««: Nom 
Croti Connoctiont Tora. Blocht TB3 & TB3 Anttnno Coupler Roch 

TIMM AL NUMMiS 

TM TM TM TM TM TM 

1 61 
2 62 
3 63 
4 34 64 94 
S 51 65 63 
6 66 ' 
7 67 
8 68 
9 3 69 27 

10 49 70 61 
11 4 71 28 
12 50 72 62 
13 43 73 103 
14 44 74 104 
15 45 75 ’ 105 
16 46 76 106 
17 47 77 107 
18 48 78 106 
19 49 79 109 
20 
21 
22 
31 91 
32 92 
33 93 
34 64 94 71 
35 57 95 69 
36 96 
37 97 
38 98 
39 15 99 39 
40 55 100 67 
41 16 101 40 
42 56 102 68 
43 73 103 70 
44 74 Sta. Multiple 104 73 
45 75 Sta. Multiple 105 74 
46 76 Sta. Multiple 106 75 

t 47 77 Sta. Multiple 107 76 
48 78 Sta. Multiple 108 77 
49 79 Sta. Multiple 109 78 
50 
51 
52 1 



Figura 2*38 

WIRING SCHEDULE 

UHF-ESS Communication Modulo 
««> 

Cabio Not: Nona 
16 pc. Coblot, Torrn. Blockt TB2& TB3 to Audio Motor Ponol, Antonno Couplor Rock 

CONO. NO. TIRM. NO. TUN. NO. CONO. NO. TERM. NO. TERM. NO. 

METER PANEL 
EQUIP. TERN. RLOCK 

METER PANEL 
LINE TERM. BLOCK TB) 

1 1 1 1 1 7 

2 2 2 2 2 8 

3 3 3 3 3 9 

4 6 4 4 4 1 

5 7 5 5 5 2 

6 8 6 6 6 6 

7 31 7 7 7 19 

s 32 8 8 8 20 

9 33 9 9 9 21 

10 36 10 10 10 13 

11 37 11 11 11 14 

12 38 12 12 12 18 

13 61 13 13 “1 13 31 

14 62 14 14 14 . 32 

15 63 15 15 15 33 

16 66 16 16 16 25_ 

17 67 17 17 17 26 

18 68 18 18 18 _ -20 
19 91 19 19 19 43_ 

20 92 20 20 20 44_ 

21 93 21 21 21 45 

22 96 22 22 22 37 

23 97 23 23 23 38 

24 98 24 24 24 42 

25 104 25 25 - * 25 

26 105 26 26 26 

27 106 27 27 27 

28 107 28 28 28 

29 108 29 29 29 

30 109 30 ....-¾_- 30_ 
31 31_ _21_ 
32 32 32 

\ 



Figur* 2-39 

WIRING SCHEDULE 

UHF-ESS CmmmIcoHm M^*l* 

Gobi* N«*: Mil A & MU B 
11 pr. Cable, TB3 Antenna Coupler Rock to TB8 Spore Substitution Device Cable 
26 pr. Coble, TB3 Antenne Coupler Rock to TB7 Patch Te»t Aigri Coble_ 

CONO.NO. TBRN.NO. TIRN.NO. CONO. NO. TIRN.NO. TIRN.NO. 

TO* T» TO] TOT 

1 1 217 45 
2 2 218 46 

3 3 219 47 

4 4 220 48 

5 6 222 49 

6 7 223 50 

7 8 224 51 

8 9 225 52 

9 13 226 
10 '14 227 
11 15 228 
12 16 229 CONO. NO. TIRN.NO. TIRN.NO. 

13 18 231 TO) TOSO TM 

14 19 232 1 49 • 

i; 20 233 2 so n _ 

16 21 234 3 51 74 

17 25 235 4 55 • 

18 26 236 5 56 75 

19 29 237 6 57 76 

20 28 238 7 61 • 

21 30 240 '8 62 101 

22 '31 241 9 63 102 

23 32 242 10 67 • 

24 33 243 11 68 103 

25 37 244 12 69 104 

26 38 245 13 Sta. Multiple 73 79 

27 39 246 14 Sta. Multiple 74 80 

28 40 247 15 Sta. Multiple 75 81 

29 42 249 16 Sta. Multiple 76 82 

30 43 250 17 Sta. Multiple 77 83 

31 44 251 18 Sta. Multiple 78 84 

32 45 252 19 

33 ... 20 .. 
' 34 _ 21 . 

35 22 

36 * To Fuse #9 Section 1 SSD 

37 
38 
39 
40 
41 
42 
43 
44 



Figura 2-40 

WIRING SCHEDULE 

Automatic Statut Booed 

Cabio No: ASBI 
52 pe. Cabio - Ton«. Block, TB8, SSP, ta Plug» P8 S P9 ot ASB 

SECTION 1 SECTION II 

status 
LAMP 

CONO. 
NO. 

TERM. NO. 
SSO TM 

TERM. NO. 
ASS M 

STATUS 
LAMP 

CONO. 
NO. 

TERM.NO. 
SSO TES 

TERM. NO. 
ASS P9 

T1 1 1 A T13 51 37 A 
Rl 2 2 B R13 52 38_ B 

T2 3 3 C T14 53 . J9_ C 

R2 4 4 D R14 54 40 D 

T3 5 5 E T15 55 41 JE 
R3 6_ 6 F m. - _ . 56 . 42 _ F 

Ti 7 1 G Tl^ . . .. 57 43.- G , 
R4 8 8 H R16 58 _ 44 _ „H. . - . 

T5 9 9 1 T17 59 45 .1 _ 

R5 10 10 J R17 60 46 J 

T6 11 11 K T18 61 47 K 

R6 12 12 L R18 62 48 L 

T7 13 13 H T19 63 49 M 

R7 14 14 N R19 64 50 N 

T8 15 15 0 T20 65 51 O 

R8 16 16 P R20. I 66 52 i_E_ 
T9 17 17 R T21 67 53 R 

R9 18 is S R21 68 54 S 

T10 19 19 T T22 69 55 T 

RIO 20 20 U R22 70 56 U 

Til 21 21 V T23 71 57 V 

R11 22 22 w R23 72 58 W 

T12 23 23 X T24 73 59 X 

R12 24 24 Y R24 74 60 Y 

T25 25 73 Z VHF-TI 75 97 Z 

R25 26 74 a VHF-R1 76 98 0 

T26 27 75 b VHF-T2 77 99 b 

T R26 28 76 c VHF-R2 78 100 c 

29 77 d T27 79 101 d 

30 78 e R27 80 102 • 

31 79 » T28 81 103 f 

32 80 9 R28 82 104_ g 

33 81 h 83 105 h 

34 82 i 84 106 i 

35 25 k 85 61 k 

36 26 m 86 62 m 

37 83 n 87 107 n 

38 84 p 88 108 _E_ 
39 85 r 89 109 r 

40 86 s 90 110 s 

41 87 ♦ 91 111 » 

42 88 U 92 112 U 



Figura 2-40 Continuad 

WIRING SCHEDULE 

Automatic Statut Board 

Cabio No: ASBI 
52 pr. Cabio - Tonn. Block, TB8, SSD, to Plugo P8 & P9 at ASB 

SICTtON 1 SECTION II 

STATUS 
LAMP 

CONO. 
NO. 

TERM.NO. 
SSO TOO 

TERM. NO. 
ASO PE 

STATUS 
LAMP 

CONO. 
NO. 

TBRM.NO. 
SSO TIE 

TERM. NO. 
ASO Pf 

43 27 V 48 vdc 93 63 y 

44 28 48 vdc w 48 vdc 94 64 w 48 vdc 

45 89 Common x Boll 95 113 x Common 

46 29 y 48 vdc 96 65 JL_ 
47 30 z 48 vdc 97 66 S 

48 90 98 114 

49 99 

50 100 
101 



Pi9«r« 241 

WIRING SCHEDULE 

Patch Teat Paaal 

Coble No: PTA 
101 pr. Cabio, Patch Toat Panol, Tank Block, TB7 to Doawreotion Toni. Block 

COMO. NO. TCRN.NO. TCRN.NO. CONO. NO. TCRN. NO. TCRN. NOk 

TO? 
ocnarc.tr 

OROURA TO? 
OCNARCTR 

CROUP A 

1 1 J_ 66 46_ - M-— 
2 2 2 Channel 8 47 47 47 

Channel 1 3 3 3 48 48 48 
4 4 4 49 49 . 49 
5 5 5 50 50 50 
6 6 6 Channel 9 51 51 51 
7 7 7 52 52 52 
8 8 8 53 S3 . S3 

Channel 2 9 9 9 54 54 54 
10 10 10 55 55 55 
11 11 11 56 56 56 
12 12 12 Channel 10 57 57 _ 57 _ 
13 13 13 58 58 58 

J4 J4 14 59 .59 _ „59_ _ 
Channel 3 15 u .15 _ 60 . 60 60 _ 

16 16 16 61 61 ... 61 _ 
17 17 17 62 62 62. 
18 18 18 . Channel 11 63 .. 63 . _ 63_ 
19 19 19 64 64 64 

70 20 20 65 65. . 65 
Channel 4 21 21 .«L. 66 _66_ 

22 22 .. 22.. . 67 67 67 
23 23 23 68 68 68 
24 24 24 Channel 12 69 69 69 
25 25 25 70 70 70' 

26 26 ft . 71 21 _ .71_ 
Channel 5 27 27 27 72 . 72 . . _ 

28 28 28 73 73 . . 73 
29 29 29 74 74 .. 74. 
30 30 30 Channel 13 75 75 _ 73.. 
31 31 31 76 76 76 
32 32 32 77 77 77 H 

Channel 6 33 33 33 78 78 78 
34 34. 34 79 . 79 . ... 79 
35 35 35 80 80 80 
36 36 36 Channel 14 81 81 81 
37 37 37 82 82 82 
38 38 38 83 83 . 83 . . 

Channel 7 39 39 39 84 84 84 
40 40 40 85 85 85 
41 
42 

41 41 86 86 86 
42 42 Channel 15 87 87 87 

43 43 43 88 88 88 
Channel 8 44 44 44 89 89 89 

45 45 45 90 90 90 



Figer* 2-41 Caatiiwd 

WIRING SCHEDULE 

Patch Taat Paaal 

Cabla Ne: PTA 

101 pr. Cabla. Patch Tact Panal, Tana. Black, TB7 to Danorcotion Tarn. Block 

CONO.NO. THN.NO. THN. NO. COND.NO. TUN. NO. TIRN. NO. 

T07 
OHARCTt 

OROUF A TR7 
OINARCT1 

•ROUF A 

91 91 91 136 136 136_ 
92 92 92 Chamal 23 137 137 137 

Channel 16 93 93 93 138 138 138 
94 94 94 139 139 139 
95 95 95 140 140 140 
96 96 96 Channal 24 141 141 141 
97 97 97 142 142 142 
96 96 98 143 143 143 

Channel 17 99 99 99 144 144 144 
100 100 100 145 145 145 
101 101 101 146 146 . __m_ 

102 102 102 Charnel 25 147 J47 J4L- 
103 103 103 . J49 .. 148 _ _M8_ 

L 104 104 104 149 149 _M2_ 
Channel 18 105 105 105 150 150 150 

106 106 106 151 151 151 
107 1Ò7 107 152 152 152 
106 106 108 Channel 26 153 153 153 
109 109 109 154 154 154 
110 110 110 155 155 155 

Ch annal 19 111 111 111 156 156 156 
112 112 112 157 157 157 
113 113 113 158 158 158 
114 114 114 Channel 27 159 159 159 
115 115 115 160 160 160 
116 116 116 161 161 161 

Channel 20 117 117 117 162 162 162 
118 118 118 163 163 163 

L 119 119 119 164 164 164 
120 Î20 120 Channel 28 165 165 165 
121 121 121 166 166 166 
122 122 122 167 167 167 

Channal 21 123 123 123’ 168 168 168 
124 124 124 169 169 169 
125 125 125 170 170 170 
126 126 126 Channel 29 171 171 171 
127 127 127 172 172 172 
128 128 128 173 173 173 

Channel 22 129 129 129 174 174 124_ 
130 130 „130 . 175 175 175 
131 131 131 176 176 176 
132 132 132 Channel 30 177 177 177 
133 133 133 178 178 178 

Channel 23 134 134 134 179 179 179 
135 135 135 180 180 180 



Figur« 2-42 

WIRING SCHEDULE 

Data Link EqvIpaMt 

CobU Ne«: CT, CF 
11 pr. Coble TDDL Creep Teno. Be« ta Deiiiorc Ten«. Bleck 
11 pr. Coble FDDL Creep Ten«. Bex to Dooierc Ten«. Bleck 

Coble CF 

CONO. NO. TIM. NO. TIM. NO. CONO. NO. TIM. NO. TIM. NO. 

TOOL TIM. DMAIC TIM. 
■LOCI MOUP 0 

POOL TIM. 
■OX 

DMAIC TIM. 
ILOCXOMUPI 

1 1 1 1 1 5_ 
2 2 2 2 3 38_ 
3 3 3 3 5_ 3?_ 
4 4 4 4 7 40 

5 5 5 5 

6 6 6 6 
7 7 7 7 
8 8 8 8 
9 9 9 9 

10 10 10 10 
11 11 11 11 

12 12 12 12 

13 13 13 13 

14 14 14 14 

Is -is- 15 15 

-Ï6- 16 16 16 
17 17 17 17 

18 18 18 18 

19 19 19 19 

20 20 20 20 

21 21 21 21 

22 22 22 22 



Figur* 2-43 

WIRING SCHEDULE 

Gobi* No: VHF’l 
6 pr. Gobi* VHP Rock Ttminotion & Switching Pon*l to Domare Torrn. Block 

Cabio VHF.1 Jumpof» 

COMO. NO. tirn.no. TIRM. NO. TIRM. NO. TIRM. NO. 

VHP Tint. Pal 
OIMARC T.O. 

GROUP B 
OIMARC T.B. 

GROUPB 
OIMARC T.O. 

GROUPA 

1 21 25 

2 22 26 

3 23 27 
4 24 28 

5 25 29 _ _ 

6 26 X __ 

7 27 31 
8 29 32 32 69_ 

9 X 33 _a_ 70 

10 31 34 _34._ 67 

11 32 35 a 68 

12 X X X 71 



Fl«m 244 

WIRING SCHEDULE 

Cabla No*: Nona 
2 - 76 pr. Cabla* Spora Substitution Davica to Patch Tost Panal 

C0NB.N0. TIMLNO. TIMLNO. CONDl NO. TIMLNO. TIMLNO. 

TOS (UNI) TM (EQUIP.) TOS (UNI) TMdQINP.) 

1 _J_ 1 52 52 52_ 
2 2 2 Channal 6 53 53 53 
3 3 3 54 54 54 
4 4 4 55 55 55 

Chamal 1 5 5 5 56 56 56 
[ 6 6 6 57 57 57 

7 7 7 58 58 58 
8 8 8 Channal 7 59 59 y_ 
9 9 9 60 60 60_ 

10 10 10 61 61 _i]_ 
11 11 11 62 62 _$2_ 
12 12 12 63 63 63_ 
13 13 13 64 64 64 

Chamal 2 14 14 14 65 65 65_ 
15 15 15 66 66 66_ 
16 16 16 67 _SL_ 67_ 
17 17 17 Channal 8 68 _¿8_ 68_ 
18 18 18 69 69 _42_ 
19 19 19 70 70 70 
20 20 20 71 71 71 
21 21 21 72 72 72 
22 22 _ 73 73 73 

Chamal 3 23 23 
_ . 

23 74 74 74 
24 24 24 75 75 75 
25 25 25 h_ _Z6_ 76_ _Z6_ 
26 26 26 Chamal 9 77 _ZZ_ _ZZ_ 
27 27 27 _ 78_ _Z8_ 78_ 
28 28 28 79 79 79_ 
29 29 29 80 80 80_ 
30 30 30 81 81 81 
31 31 31 82 L 82 82_ 

Channal 4 32 32 32 83 -i 83 83_ 
33 33 33 84 84 84 
34 34 34 85 85 85_ 
35 35 35 Channal 10 86 86 86 
36 36 36 87 87 87 
37 37 37 88 88 88 
38 38 38 89 89 89 
39 39 39 90 90 90 
40 40 40 91 91 91 

Channal 5 41 41 41 92 92 92 
42 42 42 93 93 93 
43 43 43 94 94 94 
44 44 44 Channal 11 95 95 95 
45 45 45 96 96 96 
46 46 46 97 97 97 
47 47 47 98 98 98 1 

Channel 6 48 48 48 99 99 99 
49 49 49 ♦ 100 100 100 
50 50 50 Channel 12 101 101 101 
51 51 51 102 102 102 



Fia««* 244 CMtkraad 

WIRING SCHEDULE 

Gobi* No«: Non* 
2 - 76 pr. Gobi*« Spor* Subititution Davie* to Potcb T*«t Pon*l 

CONO.NO. TIMI.NO. THN.N0. CONO.NO. TtMLNO. TIMLNO. 

TOS(LIm) TM (!«*.) TU (Um) TM (KeNe.) 

103 103 103 _155_ 155_ 155 
^ 104 104 104 156 156 156 

Chon nal 12 105 105 105 Í57 157 
106 106 106 Channel 18 158 158 _ -158- 
107 107 107 159 159 159 

106 106 108 _165_ m M_ 
109 109 109 161 161 161 
110 110 110 162 162 162 
111 111 111 163 163 163 
112 112 -Ï1Î ~1S4 W4_ 164 _ 

113 113 165 165 _155_ 
114 114 114 166 166 166 
115 115 115 Charm* 1 19 167 ... M__ _m_ 
116 116 116 168 168 168 
117 117 117 169 169 169 
118 118 118 Í70 170 . 17Q. . 
119 119 119 - 171 _ _JZL 171 
120 120 120 172 172 172 

121 121 121 173 173 173 

Channel 14 122 122 Í22 174 174_ 174 
123 123 123 175 175 175 
124 124 124 Ghorm*l 20 176 176 176 
\25 125 125 177 177 177 
126 126 126 178 178 178 
127 127 127 179 Í79 179 j 
128 128 128 180 180 180 
129 129 129 181 _ 18.1 _ 181 _ 
130 130 130 182 _.182_ 182_ 

Chann*l 15 131 131 131 183 183 183 
132 132 132 184 184 __ 184 
133 133 133 Channel 21 185 185 185 

r 134 134 134 186 186 . 186 . 
135 135 135 187 187 187- 
136 136 Í36 _.188. ..188^ -. l_ 188_ 
137 137 137 189 189 189 

138 138 138 190 190 190 
139 139 139 191 19]_ 191 

Chann*l 16 140 140 140 192 .. 192_ 192 
141 141 141 193 193 193 

^ 142 142 Í42 Channel 22 194 _1.94_ 194 
143 143 143 _195 195_ 195_ 
144 144 144 196 196_ _126_ 
145 145 145 197 _197_ 197 
146 146 146 198 198 198 
147 147 147 199 199 199 
148 148 148 200 200 200 

Channel 17 149 149 149 201 201 201 
150 150 150 Channel 23 202 202 202 
151 151 151 203 203 203 

I 152 152 152 204 204 204 
153 153 153 205 205 _205_ 

Channel 18 154 154 154 



Fi|«rt 2-44 Conti Mt »4 

WIRING SCHEDULE 

CobU Not: Nono 
2-76 Pr. Coblot Sport Swbttitution Dovico to Patch Tost Pono I 

CONO. NO. TCRM. NO. TERN. NO. COND. NO. TCRN.NO. TCRM.NO. 

Ttsaxw) TM (Coole*) TiS(Uee) tm (Caoie.) 

206 206 206 251 

207 O>annol 23 207 207 

708 208 208 253 

209 209 209 254 

210 210 210 255 

211 211 211 256 

212 Channel 24 212 212 257 

213 213 213 258 

214 214 214 
259 

215 215 215 260 

216 216 216 " 261 

217 263 

218 353“^ 

219 264 

220 265 

-231 266 

222 267 

223 
_ 5£g— 

224 269 

225 270 

226 271 

227 Sparot 272 

223 273 

229 274 

220 275 

231 276 

232 277 

Sparot 233 278 

-233 
—- 579- 

235 280 

236 201 

237 282 

238 283 

239 284 

240 285 

241 286 

242 287 

243 288- 

244 289 

245 290 

246 291 

247 292 

248 293 

249 294 

250 295 295 295 
296 296 296 

Sta. Multiple 297 297 297 

298 298 298 
299 299 299 

C
O

 
o

 
o

 

300 300 
301 
302 
303 
304 
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CHAPTER 3 

EQUIPMENT SPECIFICATIONS 

3.1 INTRODUCTION 

In this chapter, the procurement-level equipment specifications for the 

GATR-ESS communication complex are given- The organization is as 

follows: 

Section 3-2: Equipment items are tabulated in Bill of Material form. The 

bill of material is organized in the modular form established in Chapter 2. 

The GATR-ESS radio complex is assembled around a core of Government 

Furnished Equipment. All unmodified GFE equipment is so specified in the 

bill of material. 

Sections 3.3 to 3.20: Following the bill of material. GFE equipment items 

modified by MITRE for the GATR-ESS installation, and auxiliary equipment 

items which are designed and fabricated by MITRE for the GATR-ESS 

Installation are specified in detail. All detailed specifications are refer¬ 

enced from the bill of material. 



3.2 BILL OF MATERIAL 
ANTENNA SYSTEM 

3-3 

ITM NUMIR 
RIQWRtD 

DtSCRIPTION 
MVfRNNINT 

MUM, 
MMNATMN 

DCT4IL 
RIMMMCI 

1 12 UHF Omi'dirMtional An tanna AS-905/GR 

2 2 UHF Oami-dl ractional An tama AS-4004 HP 

3 24 Mounting Brocket for AS-505/GR Fig. 3-1 

4 2 Mounting Platfono for AS-4004 HP Fig. 3-1 

5 14 RF Antama Cubit Attanbly Fig. 3-2 

6 4 VHF Oaini-diractional Antama RC-81 Fig. 3-2 

7 1 VHF OoMii-diractianal Antama CA-1S63 

8* 1 VHF 0*ni-diroctional Antama CA-1594 

9 4 Mounting Brock at for RC41 Fig. 3-1 

10 1 Mounting Brocket for CA>1563 Fig. 3-1 

11 1 Mounting Brocket for CA-1594 Fig. 3-1 

12 6 RF Anton no Cable Attambly Fig. 3-2 

13 1 UHF Oimi'diractienol Ant anno AS-726 Ser.iS 

14 1 Mounting Plata for AS-726 Fig. 3-1 

IS 1 Antenna Tranimittion Lina Ataambly Fig. 3-3 

16 1 Sat, Antanna Obstruction Lights P/O AS-726 

17 3000' Ground Cable, «2 A.W.G. Bora Copper 

18 40 Ground Rod, 3/4” Dio. x 10' Lg. Copporwold 

19 2 RF Cable Tarminotion Plots, 1/4” Aluminum Ploto Fig. 3-2 

20 14 RF Coble Coupler Prodelin 
Cat.0102-875 

21 6 RF Cable Coupler Prodelin 
Cat. #80-500 

22 14 80’ Poles, Class 2 Douglas Fir Creosotad 

23 14 25' Poles, Class 4, Wood, Creosotad 

24 1 Building-148" long by 28' wide ARMCO 
Type S-2 

Fig. 3-36f. 

25 300 7/8" Cable Clamps ADEL 754- 
16-2-8 

26 120 1/2” Cable Clamps ADEL 754- 

12-2-8 



3-4 UHF VOICE SINGLE - CHANNEL RACK 

ITM NUMBfi 
MMNHD 

DISCMPTMN 
OOVMMKNT 

MMP«. 
DISMNATION 1

 

B
3

 

P
 

m
 

Al 24 Equipawnt Rock MT-686/GR 

A2 24 Tranimittar Monitor Alarm (TMA) Sect. 3-5 

A3 24 Radio Tronomittor T-282 D/GR 

A4 24 Modulator • Power Supply MD-141A/GR 

A5 24 Diotrikution Panol, Modified J-390/GR Sect. 3-d 

A6 24 Radio Roceivor R-361/GR Sect. 3-7 

A7 24 Automatic Sensitivity Indicator Alarm (ASIA) Sect. 3-8 

A8 24 Voltage Regulator SOLA Type CV-1 
Cat >20-13-120 

Fig. 3-13 

A9 24 Blank Panel, 12-1/4“ high drilled for A8 

A10 48 Blank Panol, 1-3/4" high 

AU 24 Rack Cavar Plato, 1/8" Aluminum, drilled 

A12 24 RF Cable Assembly, (Transmittor) Fig. 3-35 

A13 24 RF Cable Assembly, (Receiver) Fig. 3-35 

A14 24 RF Cable Assembly, (TMA to Coupler) Fig. 3-35 

AÏS 24 Audio and Control Coble Harness Fig. 3-14 

A16 24 Audio and Control Cable Assembly Fig. 3-35 

A17 24 Audio Cable Assembly, shielded, (ASIA) Fig. 3-35 

A18 24 Modulator Power Cable Assembly Fig. 3-35 

A19 24 Transmitter Power & Control Cable Assembly P/0 AN/GRT-3 

A20 48 Transmitter HV Cable Assembly P/0 AN/GRT-3 

A21 24 TMA Power Cable Assembly Pig. 3-35 

A22 24 Receiver Power Cable Assembly Fig. 3-35 

A23 24 ASIA Power Cable Assembly Fig. 3-35 

A24 24 Voltage Regulator Power Cable Assembly Fig. 3-35 



UHF VOICE MULTICHANNEL RACK 3-5 

ITtM NUHIIR 
RIOUIMD 

DISCRETION 
MVIRNNINT 

OR MFC. 
DRSIONATION 

OITAIL 
RIFIRINCI 

Bl 6 Equip««nt Roch MT-6S6/GR 

B2 6 Tran Min« Monitor Alono (TMA) Sect. 3-5 

B3 6 Rodio Trantaittor T-217( )/GR 

B4 6 Modulator Row« Supply 140-129( )/GR 

B5 6 Distribution Panol J-390( )/GR Sect. 3-9 

B6 6 Rodio Rocaivw R-2781 )/GR Sect. 3-10 

B7 6 Automatic Sonsitivity Indicator Alono (ASIA) Sect. 3B 

B8 6 Voltago Regulator Solo Type CV-1 

Cat.120-13-190 

Fig. 3-13 

B9 12 Blank Panait, 13/4M high, drilled 

BIO 2 RF Cable Assembly (Tronsmittor) Fig. 3-35 

Bll 2 RF Cable Assembly (TMA to Trans!« Pnl.) Fig. 3-35 

B12 6 RF Cable Assembly (Recaiv«) Fig. 3-35 

B13 6 Transmitter High Voltage Cable Assembly P/0 AH/GRC-27 

B14 6 Trantmitt« Power Cable Assembly P/0 AN/GRC-27 

BIS 6 Modulator Paw« Cable Assembly Fig. 3-35 

B16 6 Modulator Local Control Coble Assembly P/0 AN/GRC-27 

B17 6 Receiv« Paw« Cable Assembly Fig. 3-35 

BIS 6 Receiver Local Control Cable Assembly Fig. 3-35 

B19 6 Voltage Regulator Power Cable Assembly Fig. 3-35 

B20 6 Blank Panels, 12-1/4" high drilled (or Voltage Regulator 

B21 6 TMA Paw« Cable Assembly Fig. 3-35 

B22 6 Audio & Control Cable Assembly Fig. 3-35 

B23 6 Audio & Control Cable Assembly Fig. 3-35 

B24 6 Audio Cable Assembly, shielded, (ASIA) Fig. 3-35 

B25 6 ASIA Power Cable Assembly Fig. 3-35 

B26 6 Audio & Control Cable, 16 pr., No. 22 Plastic W&C 
PWC Type 122 



3-6 UHF VOICE MULTICHANNEL RACK (CmM«m4 

ITCH 
IMMMO 

OOCMPTMM 
•OVMNVMT 

Mura. 
DIUOrUTtON 

OITAIL 
MPIMNCi 

B27 4 RF Cabla AiMably (TMA «• Collar) Fip.3-35 

BS 4 RF Cabla Aaaortly (Racalvar ■ TmaHiltar) Fi«. 3-35 

B» 4 Rock Cavar Piola, 1/B" Aliwimaa, drillad 

B30 4 Audio B Control Cabla, Il pr. No. 22 Piadle WBC 
P«C Typa 200 

B31 1 Audio B Control Cabio, 11 pr. No. 22 Plastie WBC 
PVC Typa 200 

B32 1 Aufco 6 Control Cabio. S pr. No. 22 Plastie WBC 
PVC Typa 200 



ANTENNA COUPLER RACK (SINGLE • CHANNEL) 3-7 

ITU NUMBIR 
RIQUIRCO 

DESCRIPTION 

GOVERNMENT 

OR MPG. 
DESIGNATION 

DETAIL 
REFERENCE 

Cl 6 Equipment Rock MT-686/GR 

C2 6 Antenna Coupler CU-547/GR 

C3 6 Audio Motor Panol Sect. 3-11 

C4 6 Blank Panol, 12-1/4" high drilled for Torminal Strips 

C5 12 Terminal Strips, 6 rows, 120 terminals ADC Type 
PJ-106 

C6 6 Rock Cover Plates, 1/8" Aluminum drilled 

a 6 Rock Side Cover Plate, 1/2" thick, novaply 

C8 6 RF Cable Assembly Fig. 3-35 

C9 6 RF Cable Assembly (Antenna Transfer Pnl.) Fig. 3-35 

CIO 6 RF Cable Coupler Prodelin 
Cot.#97-500 

cn 6 RF Cable Assembly (Spare antenna jumper) Fig. 3-35 

C12 12 Audio Meter Cable, 16 pr. No. 22 W.E. Type 
PWC No. 122 

C13 6 Audio & Control Cable, 26 pr. No. 22 W.E. Type 
PWC No. 200 

C14 6 Audio & Control Coble, 11 pr. No. 22 W.E. Type 
PWC No. 200 

CIS 12 Blank Panel, 12-1/4" high 



3-8 ANTENNA COUPLEE RACK (MULTICHANNEL) 

ITIM NUHMR 
uflunco 

DISCMPTMN 
•OVMNNINT 

OR MP«. 
Ol IMNATION 

DRTAIL 
RIPIRCNCI 

Dl 1 Equlpunt Rock MT-686/GR 

D2 1 Anttmo Couplw CU-5470/CR 

D3 1 Audio Matar Pond Sort. 3-11 

D4 1 Blank Panol, 12-1/4" high drillad (or Totminol Strip« 

D5 2 Torminal Strip« 6 rom», 120 torminal« ADC Typo 
P J-106 

D6 1 Rock Cavar Piola, 1/8" Aluminum, drillad 

D7 1 RF Cabla Atiombly Fig. 3-3S 

06 2 Audio Matar Cabio, 16 pr. Na. 22 Plaatic W&C 
PVC No. 122 

D9 1 Audio & Control Cabla, 26 pr. Na. 22 Plaatic W&C 
PVC Typo 200 

DIO 1 Audio & Control Cabio, 11 pr. No. 22 Ploctic W&C 
PVC Typo 200 

Dll 2 Blank Panol, 12-1/4" high 



SPARE SUBSTITUTION DEVICE AND PATCH TEST PANEL 3-9 

ITfM NUMMR 
MOUIIIO 

DCSCMPT10N 
QOVMIUIBNT 

OR MFC. 
DESIGNATION 

DETAIL 
REFERENCE 

Fl 1 Spor« Substitution Dovict complota with raloyt, 
ral ay «trips, control & floshor unit, lusas, 
tamind strips A 2 constant voltago power 
supplies in W.E. Co. ED-91981-70 Group 2 NP 
c obi not, gray finish. 

Sect. 3-13 

F2 1 Patch Tost Panol complat« with raloys, roloy strips, 
indicating light strip, htsos, plug strips, tansinol 
strips A 2 constant voltage power supplies in W.E. Co. 
ED-91981-70 Group 2 NP cabinet, gray finish. 

Sect. 3-12 

F3 1 Auto Status Boord, complota with téléphona type 
indicating lights, alarm boll A mounting brockets. 

Sect. 3-13 

F4 2 Audio A Control Cabla, 76 prs. No. 22 Plastic WAC 
Type 122 

F5 1 Signal Cabla Assembly, 51 prs. No. 22 Fig. 3-35 

F6 1 Audio A Control Cabla, 101 prs. No. 22 Plastic WAC 
PWC Type 200 

F7 4 Constant Voltage Supply Power Cable Assembly Fig. 3-35 

F8 1 Floor Wall Distributing Frame for 9-MiA Terminal Strips 

F9 9 Torminal Strips, 120 terminals, 6 row, 20 torminal« 
per row 

W.E. Co. M6A 



3-10 ANTENNA TRANSFER PANEL RACK 

ITCM NUMtBR 
RMUIRKD 

DiscmmoN 
OOVIRNHINT 

OR MP«. 
MSIONATMN 

PIT AIL 
RIPIRINCI 

01 1 Equipment Rack MT-686/GR 

02 1 Aluminum Plata, 17M > 21-1/2" x VTOT thick, drillad Sact.3-14 

03 17 RF Cabla Caupltr Pradal in 
Cat.197-500 

04 4 RF Cabla Couplar (Panal Jack) UG-22D/U 

05 6 RF Cabla Attombly Fig. 3-35 

06 4 RF Cabla Jumpar Atsamblia* 11" Ig Fig. 3-35 

07 4 RF Cabla Jumpar Asaambliat 4" Ig Fig. 3-35 

08 2 Door, Swinging, 8-3/4” high 

09 4 Blank Panait, 12-1/4" high 

010 1 Blank Panal, 1-3/4" high 



VHP VOICE SINGLE • CHANNEL MODULE 3-11 

ITU IIIIMCB 
KIQMtBO 

DISCMPTtON 
•0VI MUNT 

OR MM. 
OISMNATMN 

NTAIt 
RIMUNCI 

HI 4 Equip*** Rock MT-686/GR 

H2 2 (•lay Motor Mov—unt RE-273/FSA 

H3 2 VHP Radio Tranwitttr T-336( J/URT-7 Sect. 3-15 

H4 2 VHP Radio Rocoivor R518( )/FRR-27 Sect. 3-16 

H5 1 Audio Output and Motor Panol Sect. 3-17 

H6 1 VHP Tonai notion and Switching Panol Sect. 3-18 

H7 2 Band Suppression Pillar F-206/GR 

H8 2 Blank Ponáis, 1-3/4" high 

H9 2 Blank Patois, 5-1/4" high 

H10 4 Rock Cavar plot«, 1/8" Alwainua 

HU 4 Sido Mounting Platos, 3/32" Alwainua for 1-336( J/URT-7 Fig. 3-26 

H12 2 Cavar Platos, 3/32" Alwainua for 1-336( VURT-7 Fig. 3-26 

H13 2 RP Cabio Assembly (Rocoivor) Fig. 3-35 

HU 2 RF Cable Assembly (Transmitter) Fig. 3-35 

H15 2 RP Cabla Assembly (Rol. Motor Movomont) Fig. 3-35 

H16 2 RF Cable Assembly (Band Suppression Filter) Fig. 3-35 

H17 2 RF Cable Coupler Prodolin 

Prod-lox 97-500 

H18 6 RF Coble Assembly, (Rock to Toon. Plato) Fig. 3-35 

H19 2 Roloy Motor Movomont Power Cabio Assembly Fig. 3-35 

H20 2 Transmitter Power Coble Assembly Fig. 3-35 



3-12 VHP VOICE SINGLE ■ CHANNEL MODULE (CmiMimmJ) 

IT IM NUMMI 
MWMIO 

DISCMPTMN 
OOVIRNMINT 

OR RPR. 
DIMONATWN 

OiTAIL 
RBPIRMCI 

H21 2 Racaivar Powaf Cabla Atsawbly Fi«. 3-35 

H22 1 TanainoNon Panol Powar Cabia AttaaMy Fi«. 3-35 

H23 4 Audio & Codan Cabla Attoably (2 eond.) Fi«. 3-35 

H24 1 Audio & Codon Wiro Hamau (8 coni) Fi«. 3-35 

H2S 2 Audio & Control Cabio Auonibly (4 eond.) Fi«. 3*35 

H26 2 Control Cabla Attambly (2 eond.) Fi«. 3-35 

H27 1 Audio & Control Cabio, 6 pr.. No. 22 Plactic W4C 
Typo 122 

H2B 1 Rock Sido Cavar Plato, 1/2" thieb, Novaply 



FREQUENCY DIVISION DATA LINK (TranMittw Equip«««! Rack) 3-13 

ITIM MUM»* 
RIWIMD 

DtSCMPTNM 

OOVIMUtlNT 
OR MFC. 

DCUGNATMM 
DITAIL 

RIPIRINCI 

LI 1 Equip*««! Rock MT-68A/GR 

L2 1 Radio Tranmittar T-2B2( )/GR 

L3 1 Modulator Powor Supply MD-14K )/GR 

L4 1 Radia Tronaaittar (AN/GRC-27) T-217Í )/GR 

L5 1 ModulotefPowar Supply MD-129( )/GR 

L6 1 Blank Panol. 5-1/4" high, drillod 

L7 2 RF Cabla Cauplor Prodalin 
Cat.497-500 

L8 2 RF Cabla Cauplor UG-22D/U 

L9 2 RF Cabla Juaipar Fig. 3-35 

LIO 1 Blank Panal, 1-3/4" high 

LU 2 Blank Panol, 3-1/2" high, drillod 

L12 1 Blank Panal, 5-1/4" high, drillod 

L13 2 RF Cabla Aatambly (Tranwiittar to Tranafar Panal) Fig. 3-35 

LU 1 RF Cabla Assambly (Tranrfor Panal to Antamo) Fig. 3-35 

LIS 1 RF Cabla Aaaanibly (Tranifar Panal to Antanno Tranafar 
Panai Rode) 

Fig. 3-35 

L16 2 Tranimittar High Voltaga Cabla Aaaambly P/0 AN/GRT-3 

L17 l Tranimittor Powar Cabla Aiaambly P/O AN/GRT-3 

LIS 1 Modulator Powar Supply Cabla Aaaanibly Fig. 3-35 

L19 1 Tronamittar High Voltaga Cabla Aaaambly P/0 AN/GRC-27 

L20 1 Tranamittar Powar Cabla Aaaanibly P/0 AN/GRC-27 

L21 1 Modulator Powar Supply Cabla Aaaanibly Fig. 3-35 

L22 2 Audio Cabla, »Maldad, 2 cond., No. 22 Baldan 
Typa 8422 

L23 1 Phono Plug 



3-U FREQUENCY DIVISION DATA LINK 

ITIM NUMIIR 
MMIMO 

DESCRIPTION 

OOVIRNMINT 
OR MPC. 

DISMNATMN 
DITAIL 

RIPIRINCI 

NI 2 FDDL Monitor, Tolo«olric Doto, Complot* in 
Cobinot with Doors 

ID-527(XW-2)/GKA 

N2 2 FDDL Multiplexor Group, Complot* in Cobinot 

with Doors 

OA-486(XV-8)/GKA-1 

N3 2 FDDL Domultipioxor Group Complot* in Cobinot 

with doors 

OA-979(XW-2)/GKA-4 

N4 2 Runs 3/4" G.l. Conduit with 3-4" s 4" Junction 
EÍoxos and 4 • >I0TW Conductors 

NS 6 Power Supply Cabio Assemblies Fig. 3-35 

N6 10 FDDL Data Output-Input Cable Assemblies Fig. 3-35 

N7 8 Audio Cabio, shielded, 2 cond., No. 22 Baldón 
Type 8422 

N8 8 Connector & Cable Clamp, 3 cond. Amphenol 
212B-44 

N9 1 Equipment Rock MT-686/GR 

NIO 1 Audio Monitor Panel Sect. 3-19 

Nil 1 Blank Panel - 1-3/4" high 

N12 1 Blank Panel - 7" high 

N13 4 Blank Panel • 12-1/4" high 

N14 1 Rack Cover Plate, 1/8 Aluminum, drilled 

N15 1 Audio & Control Cable, 11 pr. No. 22 Plastic W&C 
PWC Typo 200 

NU 1 Cable Terminal Box, 10-3/16" x 4-1/2" x 2-9/16" W.E. Company 
No. GA-11 

N17 1 Binding Post Chamber, 11 prs., without coble stub W.E. Company 
No.G-11 



TIME DIVISION DATA UNK 3-15 

ITU NIMBI R 
RCQUIRID 

DISCRIPTKM 

60VIRNNBNT 

OR MPC. 
OBSIGNATION 

DBTAIL 
RBPBRINC! 

T1 6 Equipmmt Rock MT-686/GR 

T2 6 Rock Co vor Plato«, 1/8" Aliminun 

T3 l Sot Timo Division Dato Link EquipoMnt, complota 

with Traninittors, Rocoivor«, Voltago Regulator, 

distribution pono', aid intorconnocting cabio« 

with connectors lor duplo« operation. 

AN/GKA-5 

T4 1 Rack Sido Cover Plato, 1/2" thick, Novaply 

T5 l Bo«, Torminal, Cabio, 10-3/16" « 4-1/2" « 2-9/16" W.E. Co. 
No. GA-11 

T6 1 Ch am bar, Post, Binding, 11 prs. without Cabio Stub. W.E. Co. 

Na.G-11 

T7 10 Blank Panol, 1-3/4" high 

T8 2 Blank Panel, 5-1/4" high 

T9 4 Blank Penal, 10-1/2" high 

T10 l RF Transfer Panol, 5-1/4", Drilled 

Til 2 RF Cabio Coupler Prodelin 

Cat. 097-500 

T12 5 RF Cable Coupler Amphenol 

82-208 

T13 2 RF Cable Assembly (Transmitter) Fig. 3-35 

T14 2 RF Cable Assembly (Rocoivor) Fig. 3-35 

T15 2 RF Jumpers Fig. 3-35 

T16 1 Voltage Regulator Power Coble Assembly Fig. 3-35 

T17 1 Audio & Control Cable, 11 pr. No. 22 Plastic W&C 

Type 200 

T18 2 RF Coble Assembly (To Termination Plate) Fig. 3-35 

T19 1 RF Coble Assembly (High Power Trunk) Fig. 3-35 



HIGH POWER TRAHSMITTER 3 Iti 

ITUt NUMBCIt 
RiOUIRID 

DISCRIRTIOM 
QOVRRNMINT 

OR MFC. 
Of DONATION 

DC TAIL 

W1 1 UHF High Power Equipment, 20 kw, Complete with 

Control Unit, Iron »former Unit, Cooler Unit, coolant 

pipes, volvo», ventilating duct» and 6" » 6" and 

4" « 4" wiring duett. 

OA-751(XW-2)GRC 

W2 1 Air Pump, "Auto-Dryoiro," 115V AC, 60 cyclo», 

1 Phaco 

Comm. Prod. Co. 

Cot.* 103-307 

W3 1 Sot IW Copper Tubing 

W4 1 Safety Sw., 3 P. 125-250V, 100A, Typo 0 Federal Co. 

Cot.#7132 

W5 1 Equipment Rock MT-686'GR 

W6 1 Rock Cover Plate, 1 '8" Aluminum 

W7 1 RF Tran*f»r Panel, 5-1/4" high, drilled 

W8 3 RF Cable Coupler (Panel Jock) UG-22D U 

W9 1 Rectifier, 120V to 28V, 12 Amp». 

W10 1 Power Indicating Device Sect. 3-20 

W11 1 UHF Radio Trantmitter T-217( ) 'GR 

W12 1 Modulator Power Supply MD-129( )/GR 

W13 1 Blank Panel, 5-1/4" high, notched for coble» 

WM 1 Blank Panel, 5-1/4" high, notched & drilled 

W15 1 Blank Panel, 7" high, notched & drilled 

W16 1 Rack Side Cover Plate, 1/2" thick, Novaply 



HIGH POWER TRANSMITTER (CmHhwJ) 3-17 

(TIN NUMil 
UQWRID 

DC SCRIPT K>N 

ROVIRMtWT 
or uro. 

DRSIQMATION 
OCTAIL 

RIPIRINCI 

W17 1 RF Co bit Atttably (Tramnitttr) Fig. 3-35 

W18 1 RF Gobi# JuMptr (Potdi Cord) Fig. 3-35 

W19 1 RF Coblo AttoMbly (To Pwr. Ind. Dovico) Fig. 3-35 

W20 1 RF Coblo Attoobly (Hl-powtr Inpot) Fig. 3-35 

W2I 1 Roctilitr Powtr Coblo Aitoobly Fig. 3-35 

W22 1 Powor Ind. Dovico Supply Coblo Attoobly Fig. 3-35 

W23 1 Modulation Powor Coblo Atioobly Fig. 3-35 

W24 1 Roctilitr Output Cobit Autobly Fig. 3-35 

W25 1 Coos Trantfor Roloy Control Coblo Homttt Fig. 3-35 

was 1 Control Unit Control Coblo Homttt P/OOA751 

W27 1 Control Unit Control Coblo Hatnott (Shialdod) P.'D OA-751 

was 1 Tranimitttr High Voltagt Cobit Atttwbly P/O AN 'GRC-27 

W29 1 Trontnitttr Powor & Control Coblo Attonbly »/0 OA-751 

W30 1 Modulator Powor & Control Coblo Attonbly »/0 OA-751 

W31 1 Modulator Aux. Control Cobit Attombly >/0 OA-751 

W32 1 Air Pump Support. 22.1/4” x 13-1/4" x 30” high 

MISCELLANEOUS 

HIM NUMRER 
REQUIRED 

DESCRIPTION 

GOVERNMENT 
OR MPO. 

DESIGNATION 
DETAIL 

REFERENCE 

XI 1 Screon Room, 10'4" long by S’O" widt by 8 0" high, 
complota with accttt door, powor lint (ilttr panol, 
r-f ttrvict panol, and fan-powtrtd air circulation 
tyttam. 

ACE Co. 
Cot. No. AC3H3 



3-18 POWER SUPPLY AND WIREWAY SYSTEM 

ITEM NUMMER 
REQUIRED 

DESCRIPTION 

GOVERNMENT 

ORMPG. 
DESIGNATION 

DETAIL 

Zl 1 Bus Duct, Plug-in Typ«, 600V, 225A, 3 PH 4W GE Co. Typ« DE 

Z2 1 ACB Plug-in Unit E From« 250V, 20A, 3 PH 4W 
hand!« on sid« 

GE Co. Type DE 
Cat.#DFPE 

Z3 2 ACB Plug-in Unit E From« 250V, 15A, 3 PH, 4W 
hand!« on front 

GE Co. Typ« DFPE 

Z4 4 ACB Plug-in Unit E From«, 250V, 20A, 3 PH 4W 
frondio on front 

GE Co. Type DFPE 

ZS 12 ACB Plug-in Unit E From«, 250V. 30A, 3 PH, 4W 
frondio on front 

GE Co. Type DFPE 

Z6 1 ACB Plug-in Unit E From« 250V, 50A, 3 PH, 4W 
frondio on front 

GE Co. Type DFPE 

17 1 ACB Plug-m Unit E From« 250V, 70A, 3 PH, 4W 
frondio on front 

GE Co. Typo DFPE 

Z8 1 Cabio Troy, Ladder Typo 12" wide complot« with 
connoctors, anglas, ote. 

Husky HP 1010 

Z9 Ground Cabio, #2/0, 7 strands, bare copper 

Z10 34 Ground Coble Connoctors # 2/0 to # 2/0 

Z11 1 Wiring Channel and Cover, Wjremold Finish Type 3000 
Wiromold 

Z12 32 Wiring Channel Boxes & Covers Type 3046KD 
Wiromold 

Z13 23 Circuit Breakers, molded case, 250V 20 amps, 1 pole Murray Typ« MP 

Z14 10 Circuit Breakers, molded case, 250V 30 amps, 1 pole Murray Type MP 

Z15 1 Circuit Breakers, molded cose, 250V 40 amps, 1 pole Murray Type MP 

Z16 52 Grounding Type duplex receptacle, 15A, 125V, 3P, 2W A-H 5252 

Z17 119 Twist lock receptacle, 3W, 20A, 250V, 10A, 600V, 
brown, complete with brown bakelite cover 

Hubbell 7310 

Z18 11 Twist lock 3W receptacle, 10A, 250V, duplex bakelite Hubbell 
Cat.#7580 
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3.3 INTRODUCING EQUIPMENT SPECIFICATIONS AND DETAILS 

The GATR-ES8 radio equipment complex is assembled around a core 

of government furnished equipment for which detailed specifications are 

pjtqtfiiAri in handbook form. No attempt has been made in this manual to 

duplicate these specifications except where the Inclusion of pertinent excerpts 

from existing publications is necessary to outline or explain a modification 

to an item of government furnished equipment. 

The equipment items and devices included in the GATR-E88 complex 

for which no detailed specifications have been published are described in the 

following sections. The equipment specifications are arranged in the order 

presented in the bill of material. 

3.4 ANTENNA SYSTEM DETAILS 

The mounting brackets required to support the uhf and vhf antennas 

(Fig. 2-2) were designed and fabricated for GATR-ESS installations. The 

brackets are detailed in Fig. 3-1. 

The low-power uhf and vhf antenna transmission lines are Installed In 

a continuous run from each antenna to an antenna termination panel located 

at the point where the antenna cables enter the GATR-ESS building. This 

rf coupling panel serves primarily as an installation demarcation point« to 

allow the external and internal facility construction to proceed Independently. 

The coupling panel also provides an antenna transfer point where the semi¬ 

permanent allocation of antennas to channels may be made. The external rf 

cables and their termination at the coupling panel may be considered an 

autonomous system and detailed and Installed as such. The detail for this 

system is shown In Fig. 3-2. 

The 3-1/8 in. rigid coaxial transmission line feeding the high-power 

omni-directional antenna is detailed in Fig. 3-3. This figure contains a 

parts list and presents an equipment package suitable for a typical high- 

power transmission line installation. 
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3.5 TRANSMITTER MONITOR ALARM 

Um transmitter monitor alarm (TMA) (Fig. 3-4) ia a auperviaory 

maintenance device which monitora the operation of the uhf radio tranemltter- 

moduiator aet. The TMA provtdee local indication, and Initiate« remote 

alarma and tranamitter eubetttutlon (by the apare eubetltution device) in the 

event of tranamitter failure. The TMA embracea the power monitoring 

ftfflwtiftw of the RE-273/FSA unit and replacea the RE-273/FSA in the GATR- 

ESS uhf voice complex. 

The TMA la conditioned to operate when the tranamitter aet la keyed 

and modulated from the Intercept dlrector'a conaole at the direction center. 

During the key closure period the TMA monitora the tranamitter functions 

in the following ways to determine satisfactory operation: 

(a) The rf power output of the transmitter la compared with a 

predetermined minimum acceptable output level (80 watts). 

(b) The percentage modulation of the rf carrier ia compared with 

a minimum acceptable modulation level (30 percent). 

(c) The voltage standing wave ratio (VSWR) of the transmission 

system ia compared with a specific maximum VSWR limit 

(2.0 SWR). 

When the transmitter is operating satisfactorily the TMA provides a 

relay closure to illuminate the transmitter power (CARRIER ON) lamp at 

the intercept director's console in the direction center. If one or more of 

the three monitored functions becomes unsatisfactory, the TMA control 

circuitry initiates a failed transmitter alarm with the following Indications: 

(a) The direction center transmitter power lamp will not light. 

(b) One or more of the alarm lights (POWER, MOD. and VSWR) on 

the front panel of the TMA will be illuminated. 

(c) The appropriate transmitter lamp on the automatic status board 

will begin to flash and an audible alarm will sound. 
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(d) The apare aubatltution device (Sec. 3.13) la activated to tranafer 

the tranamitter function of the affected channel to a standby 

multichannel tranamitter. 

3.5.1 Theory of Operation 

The TMA (Fig. 3-5) la composed of three sections, RF Power, VSWR 

and Modulation. Each section provides measurement, comparison, and control 

circuitry, operating into the single latching-type relay which provides the 

remote alarm closures. Each section actuates a local alarm lamp and la 

provided with level adjustment resistors. The power supply circuit provided 

in the TMA supplies all required voltages. 

When power is applied to the TMA, the filament circuits are energized 

and the unit is in a standby condition. The unit does not assume a monitoring 

condition until the transmitter is keyed. When the transmitter is keyed, a 

48-volt dc supply from the Patch Test Panel (Sec. 3.12) is applied to relay 

K4. Relay K4 is energized and applies B+ to the monitoring circuits of the 

modulation and rf power sections. 

3.5.1.1 RF Power Section 

The rf power section consists of three stages of dc amplification. 

The Incident probe dc output of a standard directional coupler, which is Inserted 

in the rf line between the transmitter and the antenna, is applied to the grid of 

Tube V4A. The circuitry is such that when 80 watts is present at the input of 

the Micro Match (T3), output voltage on the order of +. 88-volt dc is applied to 

the grid of V4A, driving it positive to the point where V4A conducts. The 

cathode of V4B being tied to the cathode resistor of V4A becomes positive 

to the extent that it overcomes the fixed positive grid potential, reducing 

plate current. 

The grid of V5A is tied directly to the plate of V4B and is driven 

positive, increasing V5A plate current. Plate relay K2 is energized due to 
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thla increase In plate current. Contacts 2 and 4 of relay K2 complete the 

circuit through relay K6 contacts to Illuminate the remote power Indicator 

lamp. Contacts 7 and 8 of relay K2 open the AC2 circuit to the time delay 

relay (K10), maintaining its contacts 3 and 8 open. Therefore, relay K5 

does not become energized and a normal condition exists, lhe AC2 circuit 

is to contact 7 of relay K2 through the contacts of conditioning relay 

K4, which is energized by the keying relay at the patch test panel. 

If the transmitter power output falls below the calibrated level, the 

grid of V4A becomes less positive. The plate current is reduced and the 

positive bias on the cathode of V4B is reduced. Tube V4B plate current 

increases. The positive potential on the grid of V5A is decreased and the 

plate current of V5A decreases, de-energizing relay K2. AC2 is applied to 

the time delay relay K10. Relay K10 contacts 3 and 8 make, energizing 

relay K5. The contacts of relay K5 apply AC2 to the coU of relay K8. 

The .01 MF capacitor (C21) normally closed to contact "P". is discharged 

through the 15K resistor (R31) to ground. This momentary surge, through 

R31. is sufficient to cause the POWER ALARM Indicator lamp on the front 

panel of the TMA to illuminate. The latching-typc relay K6. being energized, 

opens the remote power indicator circuit and closes the remote alarm and 

transfer circuits. 

3.5.1.2 VSWR Section 

The VSWR section consists of three stages of dc amplification. 

The positive dc voltage output from the reflected power probe of the direc¬ 

tional coupler is applied to the grid of V6A. As this potential increases, 

the grid of VGA is driven positive and plate current Increases. The Increase 

in plate current of VGA Increases the positive potential across the common 

cathode resistor of V6, and the plate current in V6B is decreased. The 

grid of V5B, being tied directly to the plate of V6B, is driven positive with 

respect to its cathode and plate current increases. The increase in plate 

current through V5B energizes plate relay K3. Relay K3 contacts close to 
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Hlymiwati» the VSWR ALARM Indicator lamp on the front panel of the TMA, 

and energize latch relay K6 to provide alarm and transfer functions. 

3.5.1.3 Modulation Section 

The modulation section consists of two 2-stage amplifier circuits, 

each terminating in a dc control tube and plate relay. One amplifier circuit 

monitors audio input from the telephone line, and the other, amplifier circuit 

monitors the audio modulation of the rf carrier, derived from the incident 

voltage probe of the directional coupler (T3). The two channels provide a 

modulation failure indication through the serial closure of their plate relay 

contacts. 

When the transmitter associated with the TMA unit is keyed and modu¬ 

lated from the direcUon center, relay K4 is energized. Relay K4 applies 

B+ to VI (K4 contacts 5 and 6). The Telco audio input is amplified through 

tubes VIA and V1B and detected by the diode portion of tube V2, to appear 

as a negative bias on the triode grid of V2, blocking conduction of V2 and 

maintaining relay K8 de-energized. When relay K8 is de-energized, contacts 

7 and 8 are closed to ground contact 8 of relay K9. The operation of rf 

carrier modulation circuit is analogous to the audio input circuit. A satis¬ 

factory modulation level maintains the plate relay K9 de-energized with 

contacts 7 and 8 closed. Under this normal condition relay K1 remains 

de-energized. If the carrier modulation decreases to 30 percent, the signal 

amplified through tube V3 and detected at tube V10 does not develop suffi¬ 

cient voltage across the 51K ohm resistor R9 to bias tube VIO triode to 

cutoff. Tube V10 conducts and energizes relay K9. Contacts 6 and 8 of 

relay K9 close and complete the ground through relay K8 contacts to relay 

Kl, energizing relay Kl. Contacts 6 and 8 on relay K1 close and C15 dis¬ 

charges through R19. This surge is sufficient to illuminate the MOD. 

ALARM indicator lamp on the front panel of the TMA. Contacts 2 and 4 

on relay Kl close and apply AC2 to latch relay K6, energizing relay K6. 

Relay K6 provides the contact closures to initiate the remote alarms. 
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3. S. 1.4 Miscellaneous 

The time delay relay K10 has been Incorporated In the circuit 

design to bridge the time gap required for the transmitter to build up output 

after being keyed. The RESET push-button SI returna the latch relay K6 

to normal after a failure condition has been corrected. 

3.5.2 Initial Adlustments 

3.5.2.1 Micro Match 

(1) Remove tubes V4 and V6 from the TMA unit and loosen the 

adjustment set screws on both ends of Micro Match T3. 

Connect a vacuum-tube voltmeter at pin 2 of V4. 

(2) Vary the transmitter rf power output and adjust the 

TRANSMITTER end probe of the Micro Match to the following 

calibration chart 

Calibration Voltage 

+1.00 volt dc 
.92 
.88 
.82 
.76 
.68 
.62 
.52 
.40 
.26 

RF Power Output 

100 watts 
90 
80 
70 
60 
50 
40 
30 
20 
10 

When the calibration procedure Is completed, lock the probe 

In position by tightening the locking set screw. 

(3) Connect the VTVM at pin 2 of V6 and adjust the LOAD end 

probe of the Micro Match until the voltage read at the VTVM 

agrees with the following calibration chart: 
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Calibration Voltage Tranamlaaion System VSWR 

♦0.04 volt dc 1.0 
1.1 .12 

.16 

.19 

.22 

.24 

.26 

.28 

.30 

.32 

.34 

.36 

.38 

.41 

.43 

.44 

1.3 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 
2.0 
2.2 
2.4 
2.6 
2.8 
3.0 

1.2 

The transmitter VSWR is read at the SWR meter on the antenna 

coupler unit. After the calibration procedure is completed, 

lock the probe in final position by tightening the set screw. 

(4) Turn off the transmitter and replace tubes V4 and V6. 

3.5.2.2 Power Section 

(1) Connect a VTVM into the teat points on the front panel of the 

TMA. 

(2) Rotate the POWER LEVEL ADJUST potentiometer fully counter¬ 

clockwise. 

(3) Place switch S3, located on the TMA panel, in the POWER 

position. 

(4) Adjust the CALIBRATE potentiometer until a positive 0.74- 

volt dc is read on the VTVM. 

(5) Rotate the POWER LEVEL ADJUST potentiometer in a clock¬ 

wise direction until the POWER ALARM lamp illuminates. 

Precaution: this circuit utilizes a two-second time delay 

before indicating a failure condition. Adjust slowly so that 

the failure point is not exceeded in this adjustment. 
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(6) Return switch S3 to the center position snd lock the 

POWER LEVEL ADJUST. 

(7) Wait 10 seconds and push RESET button to return the unit 

to a normal condition. 

3.5.2.3 VSWR Section 

(1) With the VTVM still connected at the test points on the front 

panel of the TMA. rotate the VSWR LEVEL ADJUST fully 

clockwise and place switch S3 in the VSWR position. 

(2) Adjust the CALIBRATE control until *0.34-volt dc is read on 

the VTVM. 

(3) Rotate VSWR LEVEL ADJUST counter-clockwise until the 

VSWR ALARM lamp illuminates. 

(4) Return switch S3 to the center position and lock the VSWR 

LEVEL ADJUST. 

(5) Push RESET button to bring the unit back to normal. 

3.5.2.4 Modulation Section 

(1) Connect an ohm meter between J3 (on rear of unit) and ground. 

Rotate TEL LEVEL control fully counter-clockwise and MOD 

LEVEL control fully clockwise. 

(2) While modulating locally at the patch test panel* rotate the 

TEL LEVEL control slowly until a short-circuit is Indicated 

on the ohm meter. Remove meter and lock control. 

(3) While modulating from the patch test panel* set the transmitter 

modulation level to 30 percent. Rotate the MOD LEVEL con¬ 

trol until the MODULATION ALARM lamp illuminates. Lock 

control and return transmitter modulation to a normal level. 

(4) Push RESET button to bring unit back to normal. 

*A -16 dbm audio level is required—see Sec. 3.12.1.3. 
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3.6 MODIFICATION TO DISTRIBUTION PANEL J-390/GR-SINGLE-CHANNEL 

RACK 

Distribution Panel J-390/GR (Fig. 3-6) is included in the uhf single- 

channel transmitter-receiver rack to distribute the rack audio and control 

circuits. The J-390/GR is designed as a combination ac primary power, 

audio, and dc control distribution panel. In the GATR-ESS Installation the ac 

primary power distribution has been Isolated by the use of the bus-duct and 

Wire mold system. The ac power distribution bus structure provided in the 

J-390/GR is not required and has been removed. The rear panel of the 

J-390/GR has been modified for the installation of three panel-type cable 

connectors in the space previously occupied by the ac bus structure. The 

connectors are permanently wired to the panel terminal strips. The rack 

equipment side audio and control harness (Fig. 3-14) terminates in two 

connectors which plug into the modified J-390/GR. The line side audio and 

control cable to the module termination rack also terminates in a plug-in 

connector. 

3.7 MODIFICATION TO RADIO RECEIVER R-361( )/GR 

The R-361( )/GR single-channel uhf receiver is presently in service as 

the principal rf receiving component of the SAGE ground-to-air voice radio 

system. For the GATR-ESS Installation the R-361( )/GR has been provided 

with three field modification kits (Fig. 3-7). The first of these modifications is 

made to adapt the R-361( )/GR for operation with the ASIA sensitivity moni¬ 

toring unit. The ASIA Modification Kit provides a coaxial jack at the rear of 

the receiver chassis to allow the ASIA unit to be externally coupled to the 

R-361( )/GR. 

The other two modifications evolved from equipment simplification 

studies undertaken by MITRE during the construction of the GATR-ESS instal¬ 

lation. These studies indicated that the function of two equipment packages, the 

AM-1442/FSA Direct Current Amplifier, and the (101-30) Audio Output Attenu¬ 

ation Panel, presently included in SAGE ground-to-air voice radio installations, 



could be Incorporated Into the circuitry of the R-361( )/GR receiver with a 

resultant electrical Improvement. One modification Is referred to as the CODAN 

Modification Kit and the other as the Audio Output Attenuation Modification Kit. 

3.7.1 ASIA Modification Kit 

The ASIA monitoring unit (Sec. 3-8) monitors the voltage developed by 

Internal receiver noise across the second detector load resistor of receiver 

R-361( )/GR. The ASIA modification Ut provides this signal voltage at an ex¬ 

ternal Jack mounted on the rear of the R-361( )/GR chassis. From the external 

Jack an rf cable connection Is made to the ASIA unit. 

The receiver modification la shown physically and schematically In 

Fig. 3-8. Physically, the modification kit consists of a No. 20 AWO. stranded 

(19/32), tight concentric lay. single-conductor shielded cable connected to the 

second detector circuitry at the front pin of switch S 303. and terminating In a 

BNC coaxial Jack (type 91146-UG-109) mounted on the rear of the chassis be¬ 

tween the ANT. INPUT Jack (J-401) and the barrier terminal strip (E-303). The 

cable shielding Is grounded at both ends. At the S 303 terralnaUon the shield la 

connected to the ground lug adjacent to X305. and at the BNC Jack termination 

end the shield Is grounded to a lug secured under one of the J-401 mounting 

screws. The cable traverses the chassis from front to rear alongside the sup¬ 

port bracket for the component mounting board (E-304),using existing cable clips. 

3.7.2 CODAN Modification Kit 

The AM-1442/FSA direct current amplifier la used in conjunction with 

the R-361( )/GR receiver In present SAGE ground-to-air voice radio Instal¬ 

lation to provide a lamp indication on the intercept director's (DiD) console 

at the direction center when an rf signal of 3 microvolts or greater la detected 

by the receiver. This action is referred to as the CODAN function. In the 

GATR-ESS installation, the CODAN function of the AM-1442/FSA unit has been 

incorporated into the R-361( )/GR receiver circuitry by the use of the CODAN 

modification kit. 
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The CODAN modification kit (Fig. 3-9) is a dc amplifier-CODAN plate 

relay unit. The modification kit is installed on the R-3G1( )/GR receiver 

chassis and wired into the receiver circuitry. The CODAN unit operates in 

the following manner. By appropriate setting of the CODAN potentiometer R3, 

an acceptable level of rf signal input to the R-3G1( )/GR (for SAGE. 3 micro¬ 

volts. 30 percent modulated at 1000 cps) will produce a negative AVC voltage 

level at J-303 to bias VIA and reduce plate current flow through Rl. The 

grid of V1B. being tied to the plate of VIA. is driven positive, causing an 

increase in plate current in V1B. and actuation of plate relay Kl. When K1 is 

energized, contacts 4 and G close to provide a remote CODAN indication- The 

CODAN pair is provided at terminal strip E303. CT and GND pins- 

3.7.3 Audio Output Attenuation Kit 

The maximum audio output level at the MUTING terminals of the 

R-361( )/GR receiver is 1 watt across GOO ohms with an rf input of 50 

microvolts modulated 30 percent at 1000 cps. This is *30 dbm (reference 

level 0 dbm -1 milliwatt across GOO ohms). The receiver MONITOR output 

provides 15 db of attenuation to this level. 

The circuit design of the AVC system of the R-3G1( )/GR results in 

audio output compression characteristics such that the audio output level will 

not exceed a 4-db increase when the rf input is increased from 3 to 100.000 

microvolts and the modulation is increased from 30 percent to 90 percent 

at 1000 cps. The proper receiver audio output level into the SAGE telephone 

lines has been established as *3 dbm with a receiver rf input of 3 microvolts 

modulated 30 percent at 1000 cps. 

To assure that the receiver audio output will not exceed a maximum 

level of +7 dbm, the MUTING output of the R-3G1( )/GR is terminated in an 

820-ohm impedance, and the MONITOR output of the R-361( )/GR is attenu¬ 

ated through a 12-db audio attenuation pad and applied to the Telco lines. 



3-30 

The present SAGE R-361( )/GR receiver Installations are provided with 

an audio attenuation panel (standard 19-ln. rack panel 1-3/4 in. wide) 

(Cook Elec. #101-30) on which a five-resistor "H" pad network is fabricated. 

The audio output attenuation kit (Fig. 3-10) incorporates the required 

output attenuation into the R-361( )/GR circuitry. The modification Idt is 

essentially a facsimile of the Western Electric 1C type pad receptacle. The 

selected amount of audio attenuation (12 db) is obtained by plugging the 

appropriate Western Electric Type 89 pad into the receptacle unit. The kit 

is mounted on the R-361( )/GR chassis and wired into the receiver circuitry. 

3.8 AUTOMATIC SENSITIVITY INDICATOR ALARM 

The Automatic Sensitivity Indicator Alarm (ASIA) (Fig. 3-11) is a super¬ 

visory maintenance device which monitors the sensitivity of a uhf radio 

receiver. The unit detects a decrease in receiver sensitivity, indicative of 

imminent failure, and provides a local alarm indication to alert station 

maintenance personnel. Operating as a component of the ASTRA system, 

the ASIA unit provides contact closures to initiate receiver substitution and 

remote alarms. 

For SAGE ground-to-air voice receiver installations a 3-db decrease 

in receiver sensitivity establishes receiver failure. When a 3-db decrease 

in sensitivity is detected, the ASIA unit provides the following alarms: 

(1) The alarm lamp on the front panel of the ASIA unit will change 

from the normal steady illumination to a flashing condition. 

(2) The appropriate receiver lamp on the automatic status board 

will begin flashing and an audible alarm will sound. 

(3) The spare substitution device is activated by an ASIA relay 

closure to transfer the receiver function of the failed channel 

to a standby multichannel receiver (Sec. 3.13). 
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3.8.1 Theory of Operation 

The ASIA unit (Fig. 3-12) monitors the sensitivity of s radio receiver 

by measuring the amplified level of the internally generated receiver noise. 

The noise is sampled at the second detector stage of a receiver. The 

minimum noise voltage Is independent of any rf signal input to the receiver. 

AVC action on received signals does not affect the noise voltage level 

measured by the ASIA unit since the unit Is operating below the quieting 

level of the receiver. 

Since receivers of the same type may have different noise character¬ 

istics. an ASIA unit must be adjusted in conjuncUon with Its associated 

receiver. The ASIA unit is adjusted to detect a 3-db decrease in sensitivity 

in the following manner. The receiver rf gain Is manually decreased 

(detuned) 3-db. the ASIA is set to alarm at this level, and the receiver is 

retuned to normal. 

3.8.2 Operation with Receiver R-36K )/GR 

The voltage developed across the load resistor of the second detector 

stage of R-361( )/GR (Fig. 3-8) is applied to the grid of tube V2A 

(Fig. 3-12) with amplifier switeh (SI) in the OUT position. The negative 

voltage level associated with normal receiver sensitivity biases tube V2A to 

cutoff, driving the grid of tube V2B positive. Tube V2B conducts, energizing 

plate relay K2. Contacts 2 and 4 of relay K2 close and illuminate the 

ALARM lamp. Contacts l and 2 of relay K2 open and dc-cnergize alarm 

relay Kl. 

When the receiver sensitivity decreases 3 db. the noise level voltage 

decreases and the bias applied to tube V2A is no longer sufficient to block 

conductivity. Tube V2A conducts, and the grid of tube V2B is driven 

negative. Plate current of tube V2B decreases and relay K2 is de-energized. 

Contacts of relay K2 parallel the ALARM lamp with capacitor Cl, and the 

lamp flashes at a rate determined by the time constant of the R5-C1 circuit. 
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Relay Kl la energized and provides closures to Initiate the automatic status 

board lamp alarm and the SSD receiver transfer function. 
» . . 

3.8.3 Operation with Receiver R-278{ )/GR 

The voltage developed across the load resistor of the audio detector 

stage of receiver R-278( )/GR (Fig. 3-16) is applied to the ASIA unit. The 

noise voltage levels generated in the R-278( )/GR receiver are of smaller 

magnitud» than those developed In the R-361( )/GR receiver. An additional 

stage of amplification required to obtain ASIA levels comparable to the 

R-361( )/GR receiver is Inserted at the input of the ASIA unit by placing the 

amplifier switch (SI) in the IN position. With this amplified level applied to 

the grid of tube V2A (Fig. 3-12) the operation of the ASIA unit with receiver 

R-278( )/GR proceeds In the manner outlined In the preceding paragraph for 

the R-361( )/GR. 

3.8.4 Initial Adjustment 

Before setting the alarm adjustment of the ASIA unit, the sensitivity of 

the receiver should be tested in accordance with the procedure outlined in 

TO 31-1-70D. "Optimization of G/A Radio Equipment for SAGE System 

Installation", to ascertain that receiver sensitivity is at the 3-microvolt 

SAGE specification level. 

3.8.4.1 Adjustment Procedure with Receiver R-361( )/GR 

Step 1: Tune a signal generator (AN/USM-44) to receiver 

frequency and set output level for 4.2 microvolt input to 

the receiver, modulated 30 percent with a 1000 cycle 

tone (4.2 microvolts is 3 db above 3 microvolts). 

Step 2: Connect the signal generator to the receiver antenna input. 

Connect a 600-ohm headset at the receiver audio output. 

Detune the receiver by turning the first rf plate tuning 

adjustment (U402) fully clockwise or counter-clockwise. 
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Check that no audio is present at the headset. Rotate 

the ALARM SET. located on the front panel of the ASIA 

unit, fully clockwise. 

Step 3: Slowly retune the receiver using the first rf plate tuning 

adjustment (U402) to the point where the receiver breaks 

squelch. Disconnect the signal generator. Rotate the 

ASIA unit ALARM SET adjustment slowly counter¬ 

clockwise until the unit fails and the ALARM lamp begins 

flashing. Lock the ALARM SET in this position. 

Step 4: Reconnect the signal generator and connect a VTVM at 

the receiver ASIA jack. Retune the first rf plate tuning 

adjustment (U402) to peak receiver sensitivity. 

Step 5: Reconnect the antenna and the ASIA unit to the receiver. 

Depress the ASIA RESET button to return the unit to a 

normal state. 

Step 6: The operation of the ASIA unit can now be tested by 

removing the first rf tube (V401) from the receiver. 

This should result in an alarm <*ondition. 

3.8.4.2 Adjustment Procedure with Receiver R-278( l/OR 

The adjustment procedure for the ASIA unit, when used in con¬ 

junction with the R-278( )/GR* receiver, follows the pattern outlined in the 

preceding section, with the following changes: 

(1) In Step 2 above, desensitize the receiver with the RF GAIN 

control rather than detuning it with the first rf plate tuning 

adjustment. 

(2) In Step 3, increase the RF GAIN rather than retuning the first 

rf plate tuning adjustment. 

(3) In Step 4, readjust the RF GAIN control for 3 microvolts 

sensitivity. 

(4) Omit Step 6. 
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3.9 MODIFICATION OF IXSTRIBUTION PANEL J-390/GR-MULTICHANNEL 

EQUIPMENT RACK 

Distributton Panel J-390/GR (Fig. 3-15) is a combination so primary 

power, audio and do control distribution panel. As in the case of the 

J-390/GR employed in the single-channel rack (Seo. 3.8). the sc power distri¬ 

bution bus structure is not required in the GATR-ESS installation and has been 

removed. The function of the J-390/GR in the multichannel equipment rack 

is to provide a termination point for the audio and control circuitry in the 

multichannel rack. Since all cable terminations to the multichannel equipment 

ara made at the front of the equipment, a cable harness and plug system 

similar to that designed for the single-channel rack cannot be employed. 

Therefore, the control cables are brought directly into the rear of the 

J-390/GR and terminated on the panel terminal strips. 

The audio output attenuation modification kit for the R-278( )/GR 

multichannel receiver (Sec. 3.10) has been mounted on the rear panel of the 

J-390/GR and wired in series with the receiver audio output circuit. 

3.10 MODIFICATION TO RADIO RECEIVER R-278( )/GR 

The R-278( )/GR multichannel uhf receiver serves as the operational 

standby rf receiving component in SAGE ground-to-air voice radio installations, 

in support of the R-361( )/GR single-channel receiver. As outlined In the 

discussion of receiver R-361( )/GR modifications (Sec. 3.7), design consider¬ 

ation was given to the criterion of contiguous ASIA unit operation, CODAN Indi¬ 

cation and audio output attenuation. Of these three considerations, only the 

contiguous ASIA operation requirement has resulted In a modification to the 

R-278( )/GR. 

The CODAN function is provided In the receiver design. The R-278( )/GR 

is provided with a carrier-operated relay circuit which is activated whenever an 

rf signal of sufficient magnitude is detected by the receiver (SAGE criterion 

3 microvolts). The CODAN relay provides local indication and a relay closure 

at the AUX. CONTROL jack (J-1215) for remote CODAN indication. 
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Audio output attenuation is necessary when the R-278( )/GR is to be 

operated into SAGE telephone cables with a maximum permissible level of 

+7 dbm. The MAIN audio output level of the R-278( )/GR receiver is 3 

watts across 600 ohms. The low level output is attenuated by an internal 

pad to +10 dbm at pins E and F of the AUX. CONTROL connector. The 

AVC characteristics of the receiver limit output variation of the receiver 

to t2 db for signal Inputs from 10 to 100.000 microvolts, and to +6 db for 

Inputs from 0.1 to 2 volts. To assure that the audio voltage levels fed 

into the Telco cables will not exceed the maximum level of +7 dbm. 8 db 

of attenuation in pad form is provided in the AUX. CONTROL output circuit. 

Ideally, this attenuation should be provided within the receiver cabinet. The 

compact design of the R-278( )/GR has made it Impossible to Include the 

audio output attenuation modification kit (Fig. 3-10) within the receiver 

cabinet, and. as an alternative, the kit has been Installed on the rack distri¬ 

bution panel and wired into the audio output circuit (Sec. 3.9). 

3.10.1 ASIA Modification Kit 

The input to the ASIA unit monitoring the sensitivity of the R-278( )/GR 

receiver is the voltage developed across the load resistor of the receiver audio 

detector stage (Sec. 3.8). To avoid extensive modification to the receiver cir¬ 

cuitry. the sampling connection is made at Internal jack J-604. J-604 is 

located on the front bottom panel of the Third I-F Amplifier Chassis. The ASIA 

modification kit (Fig. 3-16) consists of a probe Inserted in J-604, connected by 

an RG-58 shielded cable to a BNC coaxial Jack (type 91146-V6-109) mounted in 

the bottom of the front left filter housing. The shielding of the RG-58 cable is 

grounded at both ends. 

3.11 AUDIO METER PANEL 

The Audio Meter Panel (Figs. 3-17, 3-18) is a test and maintenance 

device which provides, at the module location, a common audio test point. At 

the audio meter panel the audio circuits of four uhf single-channel racks may 
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be isolated for testing, and the audio and modulation levels on the lines 

may be observed. An audio meter panel is located at each antenna 

coupler rack. 

3.11.1 Theory of Operation 

3.11.1.1 Monitoring 

Four pairs of n •rmal-through Jacks are mounted at each side of 

the VU Meter on the front 'are of the metrr panel. The four left-hand 

Jacks provide line and equipment (loft to right) Jacks for the module trans¬ 

mitters. and four right-hand Jacks provide line and equipment Jacks for the 

module receivers. Three station-multiple Jacks are mounted below the VU 

Meter. Three «tation-multiple pairs are present at all equipment terminal 

strips for station-wide communication, and are provided with Jack termi¬ 

nations at the au'Jo meter panels and at the patch test panel. 

3.11.1.2 Metering 

The VU Mt*er is bridged across a selected transmitter or 

receiver audio circuit by means of the two channel-selection switches 

provided on the front face of the audio meter panel. The channel-selection 

switches are five-position, four-stage rotary type. The .first two stages on 

either switch select the desired transmitter or receiver audio pair and 

this pair is then normal-through the OFF position on the last two stages 

of the other switch to the VU Meter movement. 

An audio amplifier package unit is inserted in the meter circuit of the 

transmitter audio pair. This amplifier provides an adjustable gain of 

approximately 20 db to raise the Telco modulation level, generally -16 dbm, 

to a level of +4 dbm. Transmitter and receiver levels may thus be 

compared on a single VU Meter range with comparable accuracy. The 

audio amplifier unit is fabricated as a plug-in package to make it adaptable 
« 

throughout the installation. The power supply for the amplifier unit is 
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12-vdc regulated. A 12 vdc power supply is mounted in the SSD cabinet. 

The VU Meter illumination lamps are supplied from the same source. 

3.12 PATCH TEST PANEL 

The normal Patch Test and Alarm Panel furnished at SAGE ground-to- 

air radio sites provides a centralized location for the testing of lines and 

patching of equipment. The panel represents the physical convergence of the 

station audio and control circuitry, and. with the demarc terminal strip, which 

is physically separate but functionally a part of the patch test and alarm panel, 

the station demarcation point. 

In the GATR-ESS installation the test and patch functions of the patch 

test and alarm panel have been Incorporated in a MITRE fabricated patch 

test panel (PTP), Figure 3-20. 

The patch test panel is designed for 30 communication channels. The 

30 channels are assigned as follows: 

Channels 1 through 24 - SAGE ground-to-air Voice UHF Single- 
Channel Racks I 1 through f 24 

* * 

Channels 25 through 28 - ESS Communication Module Multichannel 
Racks # 25 through # 28 

Channels 29 and 30 - Spare positions 

Each channel in the patch test panel is provided with the following devices: 

Two-stage auxiliary transmitter keying relay 
Power indicator lamp 
CODAN lamp 
Transmitter and receiver line jacks 
Transmitter and receiver equipment jacks 
Transmitter and receiver monitoring jacks 

Two 48-volt dc power supply units provide control power for the relay 

circuits. Three station-multiple jacks and a single-channel test unit are 

mounted in a miscellaneous strip. 
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3.12.1 Theory of Operation 

Figure 3-21 is a schematic diagram of the patch test panel. A single 

typical channel has been detailed for simplicity. 

3.12.1.1 Patching and Testing 

Three 30-chsnnel double-jack strips are provided at the center 

of the PTP cabinet. From top to bottom the strips provide normal-through 

transmitter and receiver line jacks, normal-through transmitter and receiver 

equipment jacks, and bridging transmitter and receiver monitoring jacks. In 

all cases the Jack sleeve is signalling and the tip and ring springs are audio. 

The line jacks permit Isolated examination of the Telco lines for 

trouble shooting, testing and level measurement purposes. The equipment 

jacks provide parallel functions in the equipment direction. The ability to 

key and modulate locally at the transmitter equipment jack is necessary for 

the transmitter monitor alarm set-up procedure outlined in Sec. 3.5.2. 

The line and equipment jacks together permit channel patching (inter¬ 

change and/or substitution) at the PTP cabinet. This patching la constrained 

to complete equipment channels (transmitter and receiver) if SAGE require¬ 

ments are to be satisfied. Individual transmitters may be patched with a 

sacrifice of the remote power indication function. 

The monitoring jacks bridge the audio lines with a fixed impedance of 

7200 ohms- This Impedance level guards against undesirable line loading 

due to the Inadvertent insertion of a shorted plug. 

3.12.1.2 Control and Indication Relaying 

The six Telco audio and control leads for each channel are wired 

from the PTP line terminal strip serially through the line and equipment 

jacks. From the equipment jacks, the two "audio pairs (audio and modulation) 

terminate at the equipment terminal strip, the key circuit terminates at the 
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coll of control relay K1A, and the CODAN power Indicator circuit termi¬ 

nates at pin 5 of control relay K1B. 

Relay K1A serves as an auxiliary keying relay. Three SPOT stages 

(pins 25. 28 and 31) provide ground closures to key the transmitter 

(TX Key) and to condition the transmitter TMA (TMA Key Cloaure and 

TMA Conditional Closure). Two other SPOT stages are provided on relay 

K1A. One stage (pins 21, 22 and 23) supplies local CODAN and Power 

Indication at the PTP, and the oiher stage (pins 18, 19 and 20) couples the 

equipment CODAN and Power Indication closures to a single circuit id 

energize K1B. 

Relay K1B is an auxiliary indication relay. The relay is energized by 

a ground cloaure from the equipment rack (CODAN relay or Power Indication 

relay). Relay K1B provides two closures. One closure provides a ground 

on the CODAN circuit for remote Indication at the direction center. The 

other cloaure provides a ground for local indication, through K1A, at the PTP. 

3.12.1.3 Miscellaneous Strip 

A miscellaneous atrip la provided on the PTP for the mounting 

of miscellaneous station maintenance devices. The three station multiple 

pairs (intra-atation communication and testing circuits) terminate in tele¬ 

phone jacks at the miscellaneous strip. Alao, the patching jacks and the 

keying switch making up the Local Operation and Test Station are mounted 

on the miscellaneous strip. 

The Local Operation and Test Station is a maintenance device which 

provides local single-channel operation (key, modulate and monitor) of equip¬ 

ment channels from the PTP. The station consists of a telephone headset 

jack pair, a strip mounted transmitter keying switch, a pair of headset-to- 

channel patch jacks, a pair of amplifier jacks, and six multiple jacks The 

six multiple jacks permit the station to key and modulate up to five channels 

simultaneously. An adjustable gain audio amplifier unit (gain to 40 db) is 
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moMnfori Id the PTP cabinet with input and output circuita terminating in jacks 

mounted on the mlscellaneoua strip. The amplifier unit is patched into the 

modulation pair when operating locally. The amplifier gain la adjusted to 

provide a local modulation level equal to the Telco line modulation level 

(minus 16 dbm) for local aet-up of die transmitter monitoring equipment 

(TMA unite). 

3.13 SPARE SUBSTITUTION DEVICE 

Hie employment of automatic sensitivity indicator alarm (ASIA) units 

and transmitter monitor alarm (TMA) units in the GATR-ESS installation 

has made it poeslble to institute a maintenance control system (ASTRA) to 

provide automatic substitution of standby equipment for primary SAGE voice 

gqnlpmfn* which has failed. The device that provides the automatic substi¬ 

tution. with alarms and annunciation, is the Spare Substitution Device (SSD). 

The spare substitution device la built in two separate units. The 

control relay and power supply facilities which provide the equipment sub¬ 

stitution and alarm activation are built into an equipment cabinet (SSD) 

located in the equipment room. The alarm display (automatic statua board) 

which must be available to station maintenance personnel ia centrally 

located in the maintenance room. 

The SSD Control Cabinet (Fig. 3-22) is designed on the module unit 

principle, with two sections of control circuitry provided. Each section 

contains 22 units (3 relay sets) of transfer circuitry: 11 units for trans¬ 

mitter control and 11 units for receiver control. Each section has a 

4-socket switching panel and a 48-vdc power supply unit. A control and 

flasher unit provides failure Indication lamps, equipment reset push-buttons, 

and status board alarm and flasher relays for both sections. 

Each section in the SSD provides transfer control for 3 UHF Station 

Modules (12 uhf single-channel racks). Section I provides transmitter and/or 

receiver transfer control for channels 1 through 12; Section n provides 
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transmitter and/or receiver transfer control for channels 13 through 24. 

Transmitter and receiver substitution operate independently and any combi¬ 

nation of channels can be substituted in the 88D. 

Hie automatic status board indicates the condition of all die GATR-ESS 

installation voice equipment on a lamp display panel. The normal indication 

is a steady illumination on all lamps. A transmitter or receiver failure is 

indicated by a flashing lamp and an audible alarm signal. A single dead 

lamp signals a loss of ac power supply to a monitoring unit (ASIA or TMA), 

which should be considered an alarm condition. The loss of all lamps 

indicates a 48-vdc power supply failure. 

3.13.1 General Operation 

The SSD is designed to provide automatic transmitter and/or receiver 

substitution for 22 of the 24 uhf single-channel racks. The SSD is divided 

into two identical sections which accommodate 12 equipment racks. Each 

section works into one of the two multichannel transmitter and receiver 

operational standby units. The twelfth equipment rack in each section is 

wired to a plug/socket arrangement to enable direct connection between 

equipment and FTP. Since in normal SAGE operation multichannel equipment 

is used to back up only the 20 TAC channels, two spare backup channels are 

provided. Flexibility in the assignment of frequencies to single-channel 

racks, and use of the two backup channels are provided through a plug/socket 

arrangement on two additional single-channel racks and SSD channels in each 

section. 

The audio and control cables from each station module are terminated 

on one of the two equipment terminal strips at the rear of the SSD cabinet. 

In each section of the SSD, the transmitter and receiver audio and signal 

circuits for 9 of the 12 single channel racks are wired from the equipment 

terminal strip through the transfer and control circuitry to the line terminal 

strip. The audio and signal circuits for the other 3 single-channel racks 

are cabled from the equipment terminal strip and terminate in three Jones 
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plugs at the switching panel. Three Jones sockets are provided on die 

switching panel for each section. Two of the sockets are wired through the 

remaining transfer and control circuits and terminate at the line terminal 

strip. The third socket In each section Is wired directly to the line 

terminal strip. 

The AICC and emergency channels may be assigned to racks 8. 11. 12. 

20. 23 or 24 only. These are the only single-channel rack/SSD channels 

Included In the plug/socket arrangement. The operational standby units for 

the AICC and emergency channels, and the primary units for the remaining 

TAC channels are assigned to the unused single channel rack/SSD channels 

above. 

3.13.1.1 Receiver and Transmitter System Operation 

Receiver and transmitter substitution In the SSD control system 

operate independently. The receiver and transmitter control systems are. 

however, similar In operation. The basic difference in the operation of the 

systems stems from the communication continuity requirements of SAGE. 

The SSD control system provides locked-ln receiver substitution, as con¬ 

trasted with conditioned transmitter substitution. If a primary receiver 

fails, the SSD provides a multichannel receiver for the failed channel until 

the SSD is reset. Since the transmitter control system Is conditioned for 

operation by keying action, it has been possible to design the SSD control 

such that a multichannel transmitter is assigned to a failed primary trans¬ 

mitter only as long as the failed Channel is keyed. The multichannel trans¬ 

mitter Is available to another failed channel as soon as keying terminates. 

In the following discussion of SSD circuit operation (Fig. 3-23) one 

channel of the SAGE uhf voice system will be discussed as typical of the 

operation of all channels. A receiver failure and transmitter failure are 

discussed separately. 
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Receiver Svtem: Receiver substitution is initiated by the alarm relay 

closure at the Rack # 8 ASIA unit. The ASIA closure provides system 

ground at pin 18 of the SSD RX CONTROL RELAY coil, energizing the 

relay. The CONTROL RELAY is held energized by its own contacts 

(5. 6 and 13, 14). CONTROL RELAY closures initiate the following actions: 

1. Contacts 3 and 4 close to energize the receiver LOCKOUT RELAY. 

Contacts 8 and 9 of the LOCKOUT RELAY open to remove the 

48-volt dc supply to the LOCKOUT BUS, thus deactivating all 

other receiver control relays in Section I. Other LOCKOUT 

RELAY contact closures (1, 2 and 3) transfer the Section I 

receiver indication on the Control and Hasher Panel from 

NORMAL to ALARM, and (4 and 5) activate the RX FLASHER 

RELAY and AUDIBLE ALARM RELAY. The RX FLASHER 

RELAY applies an intermittent ground to the Rack # 8 receiver 

status lamp at the automatic status board (ASB) and the AUDIBLE 

ALARM RELAY triggers the ASB audible alarm. 

2. Contacts 1 and 2 close to energize both the SUB. RELAY and the 

FREQ. SEL. RELAY. The substitution relay, SUB. RELAY # 8, 

transfers the Channel # 8 audio and CODAN leads at the SSD line 

terminal strip (in an SPOT action) from Single-Channel Rack # 8 

to the ASTRA Section I multichannel receiver. The frequency 

selector relay (FREQ. SEL. RELAY # 8) closes to present a 

digital coded ground sequence to the four remote control leads of 

the multichannel receiver frequency selector unit channeling the 

receiver to the desired frequency. 

The RESET button on the control and flasher unit resets the receiver 

system to an available condition when the primary receiver ASIA unit is 

reset for normal operation. 

Transmitter System: Transmitter substitution is initiated by an alarm 

relay closure at the Rack # 8 TMA unit. The TMA closure provides 
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lyftem ground to one side (pin 18) of the TC CONTROL RELAY coll. Hie 

other side of die coll goes to -48 vdo via normally closed contacts (11 and 

12) and transmitter LOCKOUT RELAY contacts (8 and 9). Hie CONTROL 

RELAY Is held energized by Its own contacts (11 and 10). CONTROL 

RELAY closures provide the following action: 

1. Contacts 3 and 4 close to energize the LOCKOUT RELAY. The 

LOCKOUT RELAY deactivates all other transmitter CONTROL 

RELAYS in Section I and provides ALARM lamp Indication on the 

control and flasher unit. LOCKOUT RELAY closures also 

activate the IK FLASHER RELAY and AUHBLE ALARM RELAY 

at the control and flasher unit to give transmitter slarm Indication 

at the automatic status board. 

This action parallels the receiver system action outlined 

above. A further refinement Is provided In the transmitter alarm 

circuitry. An auxiliary relay Is provided on the control and 

flasher panel to lock In transmitter failure Indication. The 

auxiliary relay also provides a contact set to switch a single dc 

power supply to the AUIXBLE ALARM FLASHER. 

2. Contacts 1 and 2 close to energize both the transmitter substitution 

and transmitter frequency selector relays. The substitution relay 

transfers the transmitter Mod., Key and Power Indication leads to the 

multichannel transmitter. The frequency selector relay provides a 

digital coded signal to channel-up the multichannel transmitter. 

The TX RESET button on the control and flasher panel clean 

failure indication when a transmitter TMA unit has been returned to 

normal condition. 

3.14 ANTENNA TRANSFER PANEL 

The antenna transfer panel is a coaxial cable patching panel for the 

assignment of uhf antennas. In the normal SAGE ground-to-air voice radio 
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antenna configuration of 10 polea» 8 antennaa are aasigned to the 8 module* 

of primary voice and data link equipment and 2 standby antennas are 

assigned to the standby voice equipment. In the GATR-E8S Installation the 

transmission lines for the 2 standby antennas terminate In coaxial connectors 

at the antenna transfer panel (Fig. 3-24). Four additional poles carry 

antennas provided In the GATR-ESS Installation for the ASTRA system 

multichannel standby equipment. The 4 antenna transmission lines are 

also terminated In coaxial connectors at the antenna transfer panel. 

The primary rf cable system, which ties the primary SAGE equipment 

directly to the SAGE antenna configuration, has been augmented fay a back¬ 

up rf trunk system which provides an alternate rf cable from each primary 

unit of SAGE equipment to the antenna transfer panel. The 4 rf antenna 

cables for the SAGE voice multichannel standby equipment also terminate at 

the antenna transfer panel as does the single rf antenna cable for the ESS 

Communication Module. Prefabricated Jumpers on the antenna transfer 

panel patch the trunks or the standby or ESS equipment to available antennas. 

Under normal conditions, the multichannel standby equipment Is patched 

through to antennas 11 through 14, and the ESS equipment is patched to 

either antenna 4 or 7. Under emergency or testing conditions any patching 

configuration may be assumed. 

3.15 MODIFICATION TO RADIO TRANSMITTER T-336/URT-7 

The present SAGE ground-to-air voice radio commitments require one 

operational channel on the VHF Emergency Channel, 121.5 me. In the 

GATR-ESS Installation the T-336/URT-7 is employed as the vhf transmitter 

component. 

To adapt the T-336/URT-7 for use in the SAGE operational environ¬ 

ment, modifications are required to the transmitter keying and audio input 

circuitry. The T-336/URT-7 is designed for simplex keying and modu¬ 

lation. The internal circuit modifications illustrated in Fig. 3-25 adapt 

the transmitter keying circuitry to SAGE duplex keying operation. In 



3-46 

addition to these internal modifications, an isolation transformer is required 

in the audio modulation input circuit. This transformer has been physically 

located in the VHF Termination and Switching Panel (Sec. 3.18.1.2) because 

of space limitations within foe T-338 cabinet. 

A physical Interference is present when the T-336 unit is mounted in 

foe standard equipment rack (MT-686). The transmitter case must be 

removed for mounting and. in order to protect maintenance personnel from 

dangerous voltages, cover plates have been designed (Fig. 3-26) and Installed 

on the equipment rack. These plates prevent access to hazardous points in 

the transmitter. 

3.16 MODIFICATION TO RADIO RECEIVER R-518/FRR-27 

The R-518/FRR-27 has been installed in foe GATR-E8S installation as 

the vhf receiving component of foe SAGE ground-to-air voice radio system on 

the vhf emergency channel. To make foe R-518 receiver compatible to SAGE 

system operation the following modifications are required 

(a) The ground center-tap (to terminals 4 and 5) of the audio output 

transformer (T302) is disconnected. This modification adapts the 

R-518 receiver to operation on the SAGE Telco systems. 

(b) A CODAN modification Mt, shown in Fig. 3-9. has been fabricated 

and installed in the R-518 receiver cabinet. The CODAN unit is 

mounted on the Audio-Power Supply Sub-Chassis and wired into the 

receiver circuitry as indicated in Fig. 3-27. The remote CODAN 

indication pair is carried to the rear of foe R-518 chassis and con¬ 

nected to pins 8 and 10 of a 3-pin Amphenol socket mounted on foe 

underpart of the protruding rear chassis of foe receiver case. 

Audio output attenuation is required when the R-518 is operating into 

the SAGE Telco lines. An audio pad is provided at the VHF Audio Output 

and Meter Panel (Sec. 3.17) since Internal mounting is restricted by the 

space limitations within the R-518 cabinet. 
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3.17 VHF AUDIO OUTPUT AND METER PANEL 

The VHF Audio Output and Meter Panel (FIga. 3-28. 3-29) ia Included 

In the vhf equipment rack to provide a metering and teat point for the vhf 

receiving equipment. The panel also provides a convenient location for the 

audio output attenuation pads required for the R-518 in SAGE operation 

(Sec. 3.16). 

The audio and CODAN cables are brought from the primary (# 1) and 

standby (# 2) R-S18 receivers to terminal strip Ej in the vhf audio output 

and meter panel. The audio pair of each receiver is internally wired 

through an impedance-matching audio attenuation pad (fabricated as a plug-in 

unit) and a normally-through audio jack to output terminal strip Eg. The 

CODAN pairs are wired through the CODAN jacks to terminal strip Eg. 

The panel-mounted VU Meter may be switched (Switch SI) to measure 

the audio level at the attenuated output of either receiver. Switch S2 

provides an OFF position and three VU Meter ranges. +4 dbm. +7 dbm. 

and +10 dbm. 

Pin jacks J. and J are provided on the meter panel for calibration 
S 6 

purposes. 

3.18 VHF TERMINATION AND SWITCHING PANEL 

The VHF Termination and Switching Panel serves a dual purpose in 

the vhf equipment rack. The panel serves as a cable terminal point and 

switching location for the local selection of primary or standby vhf 

equipment. The panel is also the location of the relay and coupling 

circuitry which provides simultaneous parallel operation of the vhf and uhf 

emergency channels (121.5 me and 243 me) from the intercept director's 

console in the direction center. The consolidation of these functions in 

the panel and equipment chassis unit is illustrated in Fig. 3-30 and 3-31. 



3.18.1 Theory of Operation 

3.18.1.1 VHF Equipment flwitehiiy 

Two equipment «election «witches (82 and S3) ere provided on the 

front panel of the vhf termination and switching panel (TSP). 82. composed 

of three DPDT sections, transfers the vhf modulation, keying and power 

Indication circuit paira from transmitter # 1 to transmitter #2. 83. two 

DPDT sections, transfers the audio and CODAN pairs from receiver f 1 to 

receiver # 2. 

3.18.1.2 Parallel Emergency Opariion 

At the SAGE direction center no provision Is made on the inter¬ 

cept director's console for individual operation on both the UHF Emergency 

Channel (243 me) and the VHF Emergency Channel (121.5 me). A single 

channel-selector button for emergency channel operation is provided. Since 

equipment for operation on both uhf and vhf channels is provided in the 

GATR-ESS Installation, it is necessary to operate the uhf and vhf channels 

in a simultaneous-parallel manner, simultaneous for transmitter keying and 
% 

modulation, and parallel for audio reception. A single EMERG. communi¬ 

cation channel is provided from the direction center to the GATR-ESS site, 

and the uhf and vhf channels are paralleled at the vhf termination and 

switching panel. 

The emergency channel control and audio circuits from the direction 

center terminate at the demarc strip. The 7 control and audio leads 

(2 modulation. 2 audio, and a single key. CODAN and Ground) are picked up 

at the demarc strip and cabled to the vhf termination and switching panel, 

where the following functions are provided: 

(a) When the transmitter is keyed, relay K1 is energized to provide 

two closures; one closure (2 and 4) keys the vhf transmitter and 

the other closure (6 and 8) is wired to the line terminal strip for 

uhf keying. 
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(b) The Telco audio and modulation paira are wired to a repeating 

coil that provides parallel outputs for vhf equipment and uhf 

equipment. A supplementary 1.1 Isolating transformer is pro¬ 

vided in the vhf modulation circuit. This is a part of the T-336 

transmitter keying modification described in Sec. 3.15. 

(c) Relay K2 is energised by a closure at the vhf CODAN or power 

indicator equipment. When K2 is energized contacts 4 and 6 

close to provide continuity for the CODAN or CARRIER ON 

indications in the Intercept director's console. 

The uhf circuits key. modulation and audio pairs, now 

paralleled with the vhf channel, are run back to the demarc 

strip, and from the demarc strip in the normal manner to the 

patch test panel for uhf channel control. 

3.19 FDDL MONITOR PANEL 

The FDDL Monitor Panel (Figs. 3-32 . 3-33) provides centralized equip¬ 

ment selection switching, line monitoring, and Une level measurement equip¬ 

ment for the dual GRA-4 FDDL system. The unit is included in the FDDL 

complex to supersede the SB-722/GKA-4 patch panel unit normally employed 

in a FDDL InstaUatlon to provide equipment selection and monitor points. 

The FDDL monitor panel functions as an operation and maintenance device. 

3.19.1 Theory of Operation 

3.19.1.1 Equipment Selection Function 

Three equipment selection switches are provided on the front panel 

of the FDDL monitor panel: 

1. TEL LINE TO DE-MUX INPUT SELECTOR: The three- 

position line selector switch selects Telco line input to the 

primary FDDL group (DE-MUX 1), the standby FDDL group 

(DE-MUX 2) or parallel input to both groups (PAR.). 
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2. TRANSMITTER INPUT SELECTOR: Four positions are pro¬ 

vided on tho transmitter input switch. The output of the FDDL 

group 1 Multiplexer (MUX 1). FDDL group 2 Multiplexer 

(MUX 2). a test tape (TAPE), or the output of a digital message 

generator unit (PSM-7) may be selected as the modulator input 

to the GKA-4 transmitter set. 

3. TRANSMITTER SELECTOR: The transmitter selector switch 

takes the selected output of the TRANSMITTER INPUT 

SELECTOR and applies it to either the GRC-27 multichannel 

transmitter set or the GRT-3 single-channel transmitter set, 

both of which are provided for FDDL transmission. The 

TRANSBOTTER SELECTOR switch also selects the side tont 

output of the "in-use" transmitter for monitoring by one of the 

TDM units or for VU Meter measurement. 

3.19.1.2 Monitoring Selection Function 

The TDM SYSTEM SELECTOR switch allows the multiplexer 

(MUX) output of each FDDL group to be connected to the same group TDM 

(NORBfAL) or to the other group TDM (REVERSED). In series with the TDM 

SYSTEM SELECTOR switch, the SIDETONE TO TDM SELECTOR switch per¬ 

mits either TDM to be disconnected from the multiplexer output and connected 

to monitor the transmitter sidetone output. With the switch in the OFF position 

there is MUX input to both TDMs. When the switch is put in the TDM-1 position, 

there is MUX input to the TDM-2 unit only, and the transmitter sidetone output 

is connected to TDM-1. The parallel effect is achieved in the TDM-2 position. 

An adjustable attenuation pad is provided in the sidetone input circuit so 

that the level may be set for observation on the VU Meter. 

3.19.1.3 Metering Function 

A panel-mounted VU Meter and the associated METER FUNCTION 

switch provide a level measurement point. Monitoring, testing and recording 

jacks are provided for remote line observation. 
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3.20 POWER INDICATOR PANEL 

The Power Indicator Panel (Fig. 3-30) la a basic rí carrier monitoring 

device. The unit la modified In this Installation to provide Interlocked 

remote actuation of the high-power transmission line coaxial switch. The 

power Indicator panel Is mounted In the OA-751 Control Rack and monitors 

the OA-751 unit excitation Input which Is provided by the local GRC-27 

exciter unit or the TDDL equipment. 

3.20.1 Theory of Operation 

The voltage level derived from the rf sampling connecUon of a Micro 

Match coupler, inserted In the coaxial cable exciter Input to the OA-751, Is 

amplified to actuate a dc plate relay. When an rf level of driver amplitude 

Is detected at the Micro Match, the plate relay doses and the CARRIER ON 

lamp on the panel Is Illuminated. Another plate relay contact opens the 

power supply circuit of the coaxial switch remote actuator, rendering the 

actuator circuit Inoperative. Thia Interlock provenu switching the 20-kw 

transmission line under load. 

An actuator switch (SPOT, sprit« return to center) is provided on the 

front panel of the power Indicator panel to select the OA-751 output loading. 

The actuator switch selects ANTENNA or DUMMY LOAD, and panel mounted 

Indicating lamps provide local Indication of the coaxial switch position. Since 

the Jennings Coaxial Switch solenoid actuators are designed for low duty- 

cycle operation, auxiliary relays are provided In the actuator circuitry to 

give momentary energization action. 
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3-6 Modification to J-390 GR distribution panel 
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Fig. 3 8 ASIA modification to Receiver R-361 ( ) GR 
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Fig. 3-15 Modification to J-390 GR distribution panel 
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Fig. 3-17 Audio meter panel 
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Fig. 3-19 Module termination panel 
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Modifications to Internal wiring of T-336C vhf transmitter for opera¬ 
tion In the SAGE System. 

a. Remove wire from f3 of T101 to K101. 

b. Remove wire from II of T101 to C133. 

c. Remove wire from 14 of T101 to C130. 

d. Connect Jumper wire from 12 of T101 to 13 of T101. 

e. Remove Jumper wire from IS of E502 to 110 of ES02. 

f. Remove wire from 13 of T101 to C101. 

g. Remove wire from #3 of T101 to Junction of C128 and K101. 

h. Connect wire from Junction of C128 and K101 to pin 19 of J101. 

i. Remove and tape lead from the center contacts of S405. 

J. Remove and tape lead from the outside contacts of S405. 

k. Connect wire from two outside contacts of S405 to chassis ground. 

l. Connect wire from pin 19 of P401 to pin #16 of P403. 

m. Connect wire fro.u center contact of S405 to pin #16 of P403. 

n. Connect wire from pin #16 of J501 to #5 of E502. (This wire 
should run in existing cable harness from J501 to E502.) 

o. Mount a male ac socket on left side of transmitter terminal box. 

p. Connect two wires from ac socket to #17 and #18 of E501. 

q. Mount a four-pin Amphenol panel-socket on right side of trans¬ 
mitter terminal box. 

r. Connect four wires from Amphenol socket to ES02 as follows: 

pin A to terminal #5 
pin B to terminal #8 
pin C to terminal 16 
pin D to terminal 110 

Fig. 3*25 Modification! to intornal wiring T-336 



Fig. 3-26 Rodio tronimitter (T - 336) equipment protection plates 
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Fig. 3-27 CODAN modification kit mounting detail 
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Fig. 3-29 VHP «nidio output and motor panol «chomotie 



3
*

3
0
 

V
H

P
 

te
rm

in
c
if

io
n
 o

n
d
 
%

w
it

c
h
m

g
 
p
o
n
«

I 
(r

«
o

r 
v
ie

w
 



•*> 

•*> 

Fi«. 3-31 VHP termination and switching panal schamatic 
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Fig. 3-33 Audio monitor panel schematic 
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