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Data recording on magnetic tape Is vital 
to many areas of space technology. 

Thorn-EMI has been acvancing the technology. 

  
A TECHNOLOGICAL FRONTIER 

by Andrew Ball 

Technological innovation is a central 
and recurrent theme in the space indus- 

try. It has been applied across a broad 
spectrum of subsequent applications 
from non-stick pans and scratch resistant 
sunglasses to medical research and new 
high density digital recording techniques. 
Advances in the ability to store and pro- 
cess larger volumes of data have proved 
fundamental in the research and develop- 

ment programmes needed to further pro- 

jects — such as NASA's Space Shuttle. 
Magnetic tape as a recording 

medium is a relatively mature technology. 

The first pioneering magnetic recordings 
were made by Valdemar Poulsen in 

1893, although the first applications 
were not developed until the 1940s. 

By the late 1970s data recording had 
reached an impasse; the demands on 

recording technology to store more 
information were reaching the point 

where performance was in danger of 

being compromised. 
The advent of the NASA Space Shut- 

tle programme at that time presented a 
real challenge to the industry. It required 
a new generation of recorders to handle 
the high rates of data transmitted from a 
range of satellites being placed in orbit. 

Existing products had mastered the 
principles of multi-track recording, some 

with up to 42 channels available on 
standard one inch magnetic tape. The 
space industry was well versed in the 
applications and merits of the recorders, 

from collecting data used in test prog- 
rammes for engines, to storing data 

relayed from satellites in space. The 
subsequent renaissance during the late 

1970s in tape recording techniques, 
was driven primarily by a performance 
specification for recorders released by 
NASA in 1979 for the Shuttle programme. 

The problem faced by NASA was 
that no readily available recorder could 
satisfactorily store and retrieve the serial   

   

      

   

    

   

                      

   
   

  

playback real-time data collected from 
13 accelerometers and pressure trans- 

ducers on the Shuttles main engines 
and turbopumps. Analysis of the engine's 
performance at various percentages of 
full turbine power produced the confir- 

mation of the expected results, and the 
confidence to proceed. However, as the 

Shuttle programme advanced, projects 
such as the European Spacelab de- 
manded a solution to the existing 
limitations of data-recorders. 

In June 1980 NASA awarded the 
contract to Thorn-EMI in the midst of 
fierce competition from American man- 

ufacturers. Not only had Thorn-EM| 

succeeded in meeting all the require- 
ments (with the SE 9000 SL High Density 

Digital Recording System), but in several 
areas had exceeded the stipulated 

parameters. 
New techniques had been success- 

fully applied which established Thorn- 
EMI as the world’s top innovator in data 

recording technology. Technically the 
product was unique in several areas. It 

could record incoming data at 50 mbps, 
to match the Space Shuttle’s on-board 

_ ,| Ku-Band return-link system.   
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Thorn-EMl’s high density recorders at Goddard 
Spaceflight Center (above) are used for Spacelab 

missions. Main picture: Pre-launch checkout of 

the first Spacelab. 

     

  

Pulse Code Modulation (PCM) bit 
streams of up to 50 megabits per second 
(bps), which would be generated by 

Spacelab. The solution demanded by 
this application provided manufacturers 

with the opportunity to advance, by a 
considerable step, the existing high 
density state of the art techniques. It was 
also a specification which would assist 

in establishing an industry wide standard 

for performance. 
NASA had already used a new 

generation of portable multi-channel 
analogue recorders in the testing of the 

Space Shuttle Main Engine. A 14-track 
recorder was used to record and 

  

Above: Thorn-EMI ground station recorders will be 

used for ERS-1. Data is recorded at 105 Mbps 
(right reel) and at 1.09 Mbps (left reel) in real time 

and at 15 Mbps in reverse replay from the satellite. 

  

The specified error rate of better than 
1 in 108 was exceeded by a factor of ten. 

The techniques employed to accommo- 
date varying incoming rates of data 

required no intervention from the 
operator, making operation both faster 
and more reliable. 

But the major breakthrough was the 

ability to achieve the 50% greater pack- 
ing densities, using anew coding 

technique, which Thorn-EMI had de- 
veloped. This coding technique removed 

the constraint which conventional head 
and tape technology imposed on the 
data packing density. 
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