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THE SPACECRAFT TELEVISION 
AN INTEGRATED ELECTRONIC 
Television images, in the form of FM 
signals, are first received from the 
spacecraft by the Deep Space Instru- 
mentation Facility (DSIF) at Goldstone, 
California.. .one of the initial ground 
receiving stations. 

These signals are fed into a Link Data 
Recovery Unit at DSIF. The basic 
function of the system is to lock onto 
the video picture and telemetry data 
portions of the signal. The output of 
the Recovery Unit (picture and data) 
is fed into the Link Film Recorder, 
which uses a precision flying spot 
scanner to expose the picture and 
telemetry data on 70mm film. At the 
same instant, these signals are trans- 
mitted via microwave to the Space 
Flight Operations Facility (SFOF) at 
JPL in Pasadena. 

At SFOF these signals are fed into 
another Link Data Recovery Unit (I)  
where they are immediately demodu- 
lated and stripped of Pulse Code 
Modulated (PCM) data or telemetry 
data. The data portion is fed into the 
On-Line Digital Computer (2) with the 
picture portion going directly to the 
two Film Recorder Units (3 & 4). 

The computer "reads" the telemetry 
data as it arrives at SFOF and con- 
verts it into "human readable" data. 
This human readable ID (identifica- 
tion) and the telemetry data or raw 
identification bit stream is fed into the 
Film Recorder and exposed on film 
at the same instant as the picture. At 
the same time it is displayed in the 
control room at SFOF so that scien- 
tists can evaluate the data. 

One Film Recorder (3) generates ex- 
posed film that is removed and pro- 
cessed separately at a later time. The 
other Film Recorder (4) which is 
mechanically-coupled to an On-Line 
Processor (5), continuously feeds ex- 
posed film into the processor housing. 
The unit simultaneously processes 
70mm positive and negative trans- 
parencies at the rate of about 30 
pictures per minute. 

Converting data, and exposing the 
picture and data on film, is completed 
in less than 4 seconds after transmis- 
sion by the spacecraft. 

GROUND DATA HANDLING SYSTEM . . . 
AND PHOTOGRAPHIC COMPLEX 

Expased and processed negatives are 
used to produce contact prints (6)  
which are processed (7) and released 
to scientists and analysts at JPL for 
immediate evaluation. After these con- 
tact prints have been made the nega- 
tives are transferred to a chip cutter 
(8) where the film role or Unit Records 
are cut into individual chips. These 
chips are stored in file farm so they 
may be easily retrieved at a later date 
for further evaluation. 

In addition to all of the preceding 
operations, the signals (TV images) 
which are received in either 600 or 
2Q8 line mode, are converted to 525 
line images by the Scan Converter (9). 
ConvertiAg these pictures to 525 lines 
allows the received picture ta be 
broadcast over closed circuit and 
commercial telsvisian systems at ex- 
actly the same time the picture is 
coming from the moon. 



Film Recorder 
During the actual mission, pictures 
are printed on the cathode ray tube 
and transferred optically to the 70mm 
film in real time. 

Scan Converter 
Converts 600 and 200 line pictures to 
525 lines for presentation on com- 
mercial and closed-circuit television. 

R.... Recorder Electronics 
This Link-built unit sets the format f 
recording spacecraft video pictu 
and digital data on 70mm film. 

DEVELOPED, PRODUCED AND OPERATED BY LINK ENGINEERING PERSONNEL 

From the initial development of the Spacecraft Television Ground Data Handling 
System, to the final production of photos of the moon's surface, Link engineering 
personnel have provided the complete service . . . design, production, operation and 
maintenance. 

A complete staff of Link engineering personnel were originally assigned at JPL at 
the time of the system's installation. Stationed there under contract, they operate 
the entire system under the direction of JPL cognizant personnel. Included in this 
operation is the responsibility of providing complete and continual maintenance and 
updating of the system. 



HIGH PRECISION FLYING 
SPOT SCANNER 
MAiN FRAME OF LlMK 
SYSTEMS 

By selecting various modules and sub- 
systems from our High Precision FIy- 
ing Spot Scanner main frame, Link 
has designed and produced a variety 
of systems which operate in both a 
read and write mode, These systems 
are presently being utilized in numer- 
ous applications. A portion of these 
include the high speed recording of 
video, graphic and alphanumeric data 
on film (write mode) and conversion 
of filmed images into digital data for 
computer input, processing and dis- 
play (read mode). 
Both modes use a beam of light from 
the CRT which is focused into a very 
small (high resolution) spot. In the 
write mode, digital values specified by 
the computer are converted into light 
signals which write on the unexposed 
film. In the read mode, a constant 
intensity light signal passes through 
the exposed film, varying the output 
intensity which is then converted to a 
digital value. 
Modular in constructions, the Link 
Graphic Data Conversion Systems 
make use of a flying spot scanner 
main frame with high precision de- 
flection, focus and intensity currents. 
Principal concern is given to each 
system's basic parameters with em- 
phasis placed on the accuracy of the 
electron beam spot size and intensity, 
static and dynamic focus, geometric 
correction, scaling and deflection. 
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The Spacecraft Television Ground 
Data Handling System incorporates 
various hardware, techniques and 
capabilities acquired by the Link 
Group during several years of suc- 
cessful experience and reliable per- 
formance in precision flying spot 
scanning and film recording tech- 
niques. It is just one of many highly 
sophisticated systems, designed and 
built through the use of available 
modular subsystems that reflect the 
very latest advancements in the state- 
of-the-art. This modular subsystem 
approach enables Link to supply 
custom-engineered systems as virtu- 
ally standard items . . . providing 
customers with the maximum in oper- 
ational functions at a minimum cost. 

The Link Group of General Precision 
Systems Inc. is a world-wide organ- 
ization with unique problem solving 
capabilities, proficient in the area of 
total systems support or any of its 
elements. 

For additional information on the ap- 
plication of Link's data conversion 
capabilities to your program require- 
ments, please contact: 

LINK GROUP 
Advanced Technology Sales 
1077 East Arques Avenue 
Sunnyvale, California 94086 
Tel: (408) 732-3800 


