
General Disclaimer 

One or more of the Following Statements may affect this Document 

 

 This document has been reproduced from the best copy furnished by the 

organizational source. It is being released in the interest of making available as 

much information as possible. 

 

 This document may contain data, which exceeds the sheet parameters. It was 

furnished in this condition by the organizational source and is the best copy 

available. 

 

 This document may contain tone-on-tone or color graphs, charts and/or pictures, 

which have been reproduced in black and white. 

 

 This document is paginated as submitted by the original source. 

 

 Portions of this document are not fully legible due to the historical nature of some 

of the material. However, it is the best reproduction available from the original 

submission. 

 

 

 

 

 

 

 

Produced by the NASA Center for Aerospace Information (CASI) 



NASA CR-

SIMPLIFIED ANTENNA CONTROLLER SYSTEM

OPERATION MANUAL

Job Order 17-069

6

(NASA-CF-144554) SIMPLIFIED ANTENNA
CCNTECLLEE SYSTEM OIESATICN MANUAI (Icckheed
FleCtrOnic s CO.) 12 F HC $3.50	 CSCL 09C

1

N76-12273

Unclas
G3/33 02601

410k f '\

CJ

C!l:

r :^ Ul FqC	 v

SPACECRAFT SYSTEMS TEST OFFICE. 	 Il`` E 1 ^^^

TRACKING AND COMMUNICATIONS DEVELOPMENT DIVISION

Prepared By

Lockheed Electronics Company, Inc.

Aerospace Systems Division

Houston, Texas

Contract NAS 9-12200

For

r National Aeronautics and Spade Administration

L YNDON B. JOHNSON SPACE CENTER
Houston, Texas

September 1975

SHUTTLE
LEC-6815



JSC-09927

SIMPLIFIED ANTENNA CONTROLLER SYSTEM

OPERATION MANUAL

Job Order 17-069

PREPARED BY

4 A r-^"
G. D. Doland, Hngineer

Spacecraft Systems Test Section

APPROVED BY

LEC

A. L. Roelse, Supervisor
Spacecraft Systems Test
Section

NASA

r
W. C. Long, Offict H	 -
Spacecraft Systems Test
Office

Ir%. H. N.•' owes

Department Manager
Tracking and Communications
Systems Department

Prepared By

Lockheed Electronics Company, Inc.

For

Spacecraft Systems Test Office

Tracking and Communications Development Division

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
LYNDON B. JOHNSON SPACE CENTER

HOUSTON, TEXAS

September 1975

SHUTTLE
LEC-6815



TECHNICAL REPORT	 INOEVABSTRACT
See instructions on reverse side.)

1.	 TITLI 	 AND	 SUBTITLE	 OF	 DOCUMENT 2.	 JSC NO.

SIMPLIFIED ANTENNA CONTROLLER SYSTEM OPERATION	 JSC- 09927

MANUAL

3 • 	C;NTRACTOR/ORGANIZATION NAME A.	 C^%TRACT	 OR	 GRANT	 NO.

Lockheed Electronics Co., Inc. NAS 9-12200

5.	 - •1%TRACTOR/0RIGINATOR	 DOCUMENT	 NO. 6.	 P'JOLICATIO^.	 DATE	 (THIS	 ISSUE)

LEC-6815 September 1975

^-U R ITY	 CLASSIFICATION P..	 OPR	 (OFFICE	 OF	 PRIMARY	 RESYONSIRILI ")

Unclassified W. C.	 Long

1 .	 LIMITATIONS

R IGHTS	 YES	 q NO

10,	 A L ITHORI 5)

GOVERNMENT	 HAS	 UNLIMITED G. Do l a nd
1 r	`:O,	 STATE	 LIMITATIONS	 AND	 AUTHORITY

11.	 DOCUMENT	 CONTRACT	 REFERENCES 12.	 HARM ARE	 CONFIGURATION

AJf"	 HREAK,:"^A%	 STQ; I CTURE	 N0. 1Y`T	 -.

N/A N/A
_	 %T	 A'T	 EXHIBIT	 N.G. SUB51_*EV

N/A N/A
:RL	 NO.	 AND	 REVISION MAJOR	 E::UIPMENT	 ;,R-OP

N/A

N/A 
.. • _IN[	 ITEM	 N0.

N/A
1-	 A-STRACT

This document provides a description and the necessary information

to operate the Simplified Antenna Controller.

IA,	 sU/.ECT	 TERMS

Shuttle

JSC FOIM EU3J (Raw ".-•,p 74)	 111	 RIAaw"Jab



ACKNOWLEDGMENTS

This document was prepared in response to AD 7069-25-57, sub-

mitted by the Spacecraft Systems Test Office of the Tracking and

Communications Development Division. William C. Long, Office

[lead, was the Technical Monitor for this task.

George D. Doland of the Spacecraft Systems Test Section of

Lockheed Electronics Company, Inc., designed the Simplified

Antenna Controller System, coordinated fabrication and prepared

this Operation Manual. The Simplified Antenna Controller with

the exception of the Antenna Power Supply was manufactured by

Lockheed Electronics Company, Inc., fabrication facility located

in the Alpha building.

iv



CONTENTS

Section Page

1.	 INTRODUCTION .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 1

1.1 SYSTEM COMPONENTS .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 1

•	 1.2 SIMPLIFIED ANTENNA CONTROLLER.	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 1

1.3 ANTENNA POWER SUPPLY	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 1

1.4 JUNCTION	 BOX	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 2

1.5 ANTENNA TEST POINTS . 	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 2

1.6 MAINTENANCE .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 2

2.	 SYSTEM DESCRIPTION .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 3

2.1 SYSTEM CABLING	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 3

2.2 PHASED AR?AY ANTENNA ELEMENTS.	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 3

2.3 PIN ASSIGNMENTS .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 3

2.4 RUNNING TIME METERS .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 3

3.	 OPERATING PROCEDURE	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 7

3.1 ENERGIZING THT:	 SYSTF,M .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 7

3.2 ENERGIZING THE ANTENNA ELEMENTS. 	 .	 .	 .	 . .	 .	 .	 .	 .	 7

3.3 ENABLING ANTENNA CONTROL 	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 7

3.4 ANTENNA POINTING CONTROL	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 8

3.5 ANTENNA POINTING CHANGES	 .	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 .	 .	 8

v



1. INTRODUCTION

The purpose of this document is to describe the Simplified

Antenna Controller and provide the information necessary to

properly operate the equipment to control a specific seven-

element phase array antenna procured by the National Aeronautics

and Space Administrat-i on/Johnson Space Center.

1.1 SYSTEM COMPONENTS

The Simplified Antenna Controller System consists of the Simplified

Antenna Controller, Antenna Power Supply, Junction Box, and Antenna

Test Points unit. This system was constructed as an interim system

for which a computer controlled antenna controller is being con-

structed. The design philosophy was to construct the simplest

possible unit in the shortest possible time which would serve the

purpose. The antenna power supply is also a component of the

calculator controlled antenna controller. To operate the system,

a 28-volt supply at 1 ampere is required.

1.2 SIMPLIFIED ANTENNA CONTROLLER

The entire system is operated from the Simplified Antenna Con-

troller. This unit contains switches to energize the controller

system, switches to energize each element of the seven-element

phased array antenna, and switches to control the phase of the

radio frequency signal for each of the six elements of the antenna

which can be controlled.

1.3 ANTENNA POWER SUPPLY

The antenna power supply contains a 22-volt supply to power the

transmitters in the antenna, a 12-volt supply to control the

receivers in the antenna, and a S-volt supply for the digital

logic in the antenna. The antenna power supply is remotely con-

trolled from the Simplified Antenna Controller using the 28-volt

source from the controller to energize the system. Digital logic
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signals are 5 volts nominal and generated in the controller.

Power is not applied to the antenna (or antenna test points)

until the antenna power switch on the controller is placed in

the ON position.

1.4 JUNCTION BOX

The junction box contains seven relays to control 12-volt power

to the seven antenna elements. It also contains wiring to inter-

connect the various input connectors to the single output con-

nector to the antenna or antenna test points.

1.5 ANTENNA TEST POINTS

This unit is provided for test purposes and provides a test point

for every signal applied to the antenna. Internal loads are pro-

vided for each supply except the 22-volt transmitter power. If

this unit is to be tested under load, an external 3.5-ohm resistor

with a rating of at least 150 watts is required.

1.6 MAINTENANCE

If maintenance of the unit is required, this will be provided by

the Spacecraft Systems Test Office support personnel.
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2. SYSTEM DESCRIPTION

The antenna test point unit is provided simply as a test unit and

as a simple means of adjustment of the various voltages. It may

also be used to verify proper operation of the controller system

by substituting the antenna test point unit for the antenna.

2.1 SYSTEM CABLING

All switches should be placed in the OFF position and the system

cabled as shown in figure 1. Even though 115 volts primary power

is applied to the antenna power supply, it will not be operative

until the 28-volt power is applied and remotely controlled from

the controller.

2.2 PHASED ARRAY ANTENNA ELEMENTS

Several different numbering systems have been used for identifica-

tion of the phased array antenna elements. To avoid any possible

confusion, the phase array antenna elements are numbered as shown

in figure 2 for this controller.

2.3 PIN ASSIGNMENTS

To verify that the antenna and controller are compatible at the

mating connector, table I is provided y:hich identifies each signal

at each connector pin. The connector pin assignments are corre-

lated with the antenna element designations of figure 2.

2.4 RUNNING TIME METERS

The controller has three chemical running time meters with a range

of 1,000 hours each. When the controller power switch is ener-

gized, the corresponding running time meter is operating. A similar

arrangement is used for the antenna power supply and the antenna.

The antenna is not energized until the antenna power switch is

placed in the ON position even though the antenna power supply

is ON.
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Figure 2. — Phased Array antenna elements.
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TABLE I. — PIN ASSIGNMENTS

Identification Pin

12-Volt Element Power 1 R
12-Volt Element Power 2 B
12-Volt Element Power 3 C
12-Volt Element Power 4 S
12-Volt Element Power 5 V
12-Volt Element Power 6 U
12-Volt Element Power 7 e

Transmit Gate 1 K
Transmit Gate 2 M
Transmit Gate 3 L
Transmit Gate 4 H
Transmit Gate 5 F
Transmit Gate 6 G

Receive Gate 1 a
Receive Gate 2 N
Receive Gate 3 b
Receive Gate 4 Z
Receive Gate 5 E
Receive Gate 6 Y

Logic +5 Volt D
Logic Ret J

+22 Volt A
+22 Volt P
+22 Volt d

Regulated Ret T
Regulated Ret f

Phasor Bit 45° c
Phasor Bit 90°
Phasor Bit 180°

Spare W
Spare i

MS 3122E18-32S Bulkhead Connector
MS 3126E18-32S Cable Connector
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3. OPERATING PROCEDURE

The Simplified Antenna Controller has been tested prior to

delivery, however, it is recommended that the controller be

tested first with the antenna test point unit and that the pin

assignments be compatible.

3.1 ENERGIZING THE SYSTEM

Cable the system as per figure 1 with all switches in the OFF

position. Apply 28 volts to the Simplified Antenna Controller and

verify this voltage. Place the controller power switch in the ON

position and verify the voltage is 28 volts using the meter switch

and meter on the controller. Place the antenna power supply switch

to the ON position. This will energize the antenna supply. The

voltages are to be checked with the meter switch and meter on the

controller. If all are correct, the antenna power switch is

placed in the ON position. This will apply power to the antenna

or antenna test points, whichever is connected to the system.

3.2 ENERGIZING THE ANTENNA ELEMENTS

To energize an antenna element, the element power switch is placed

in the ON position. Usually all el--rents are energized except .or

special test, therefore, all seven of these switches are placed in

the ON position.

3.3 ENABLING ANTENNA CONTROL

Ordinarily, the antenna pointing is controlled by the phase settings

applied to each antenna element. However, if there is a failure

in the phase control signals to the antenna, boresite operation

can be achieved by placi,g the enable switch in the OFF position.

It is then necessary to switch each transmitter and receiver gate

switch to the ON and then OFF position. When this sequence is

complete, the antenna pointing is at boresite. For normal opera-

tion, the enable switch is placed in the ON position.
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3.4 ANTENNA POINTING CONTROL,

To achieve a specific antenna pointing angle, it is usually pref-

erable to have a table of phasor settings for each element for

transmit and receive. It is also preferable to set the controls

in sequence from one to six.

•	 Place the three phase control switches in the ON position as

required in obtaining the desired phase angle. Phase angles are

obtainable at 0° and 45° increments. When the desired phase posi-

tion is set for transmit element 1, the transmit gate switch for

element 1 should be turned ON and then OFF. This sequence is

repeal.-' for each transmit and receive element. When all transmit

and rctvive element- have been gated by the ON/OFF sequence, the

antenna steering is complete.

3.5 ANTENNA POINTING CHANGES

If the antenna pointing has been set at some Desired pointing ankle

and a change in position is desired, this can be accomplished by

changing only the phase of the elements requiring a change. Place

the phase control switches to the new desired phase angle for some

specific transmit or receive element. Then place the gate switch

for this particular element in the ON and then OFF position. This

sequence is repeated for each element where a new phase angle is

desired or required.
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