
Above, Soundstream 4- channel digital tape recorder using standard 
instrumentation tape recorder with digital adaptor (only available for 
hire), as used by Fleetwood Mac for Tusk. Left, Sony PCM -1600 
digital system using U -Matic video cassette recorders (background), 
PCM adaptor (top left) and editing controller (foreground), as used by 
Stevie Wonder for The Secret Life of Plants. 

3M system. With the Sony system a 
+3s aperture about the desired 
editing point is digitally stored in a 

solid state store with a reduced 
number of bits. A potentiometer 
control is then used to `rock and 
roll' to select the desired edit point 
with the editor then completing the 
job once the desired point has been 
selected. 

Unfortunately at the time of 
writing the editing of digital record- 
ings appears to be a major stum- 
bling block and until the editing 
problem is overcome, I cannot see 
that digital recorders can be consi- 
dered as practical devices for studio 
use. Maybe stereo machines can be 
used for some types of recording 
but multitrack machines offer little 
advantage over analogue recorders, 
until a practical editing method is 
available. 

A further factor which restricts 
the use of any of the proposed 
digital recorders is the international 
nature of the recording industry. 
Just what chaos would ensue if the 
different makes of 24 -track 
machines were not compatible with 
each other. If the vocal were 
recorded in London on a Studer 
and you wanted to record the back- 
ing group in LA you would be tied 
to a Studer equipped studio in LA. 
MCI or 3M studios wouldn't be 
any good! 

Well, the following table shows 

the various digital systems which 
have been described by various 
manufacturers and there's little 
compatibility to be seen in Table 2. 

Not only is there a lack of com- 
patibility outlined above but also 
the different machines use different 
error correction methods and this 
area will be extremely important in 
practical use. As can be seen the bit 
packing densities are in the order of 
25,000 bits per inch and bearing in 
mind that any spacing loss due to 
tape contamination is represented 

by the formula dB loss = SSd 

where d is the separation intro- 
duced between the tape and the 
replay head and X the recorded 
wavelength, contamination of the 
tape can be a serious problem. 
Smoke particles can introduce a 

2512.in separation and fingerprints 
about IOOµ.in separation and spell 
disaster. 

It follows that cleanliness will be 
vital in digital recording and that 
handling the tape is out of the 
question with bare hands. Con- 
sequently editing by cutting is not 
a sound proposition. 

It is notable 'that all these pro- 
posed systems offer a frequency 
response flat up to 20kHz with 
harmonic distortion in the order of 
0.05 % or less, effectively, zero wow 
and flutter, zero print- through and 
effectively zero modulation noise- 

a very substantial improvement on 
analogue machines of any sort. In 
addition there is no degradation of 
the signal when copying, so given 
a suitable systems converter there 
is no reason why the domestic pre- 
recorded tape should not have 
equal quality to the original master 
tape which itself may be stored 
indefinitely without degradation of 
the recorded quality. 

These are all things to come in 
the future but PCM converters for 
the U -Matic and Betamax video 
formats are currently available. The 
first of these on the scene was the 
Sony PCM I which was reviewed 
in Studio Sound July 1978 and was 
found in conjunction with a 
U -Matic recorder to offer a very 
substantial improvement on ana- 
logue recorders. The PCM 100 is 
a second generation stereo con- 
verter using a 14 -bit twos' compli- 
ment format giving a dynamic 
range of 85dB with a 44.056kHz 
sampling frequency. Its successor 
the PCM 1600 for use with the 
U -Matic recorders is a 16 -bit linear 
system offering a 90dB dynamic 
range again with a sampling fre- 
quency of 44.056kHz. These digital 
audio /video systems are available 
and in use today but as yet editing 
remains a problem. However Sony 
have developed their type 
DEC -/000 digital editing console 
for use with the PCM /600 system 

TABLE 2 AMPEX 3M MATSUSHITA MCI MITSUBISHI SONY TECHNICS 
Sampling Rate 50kHz 50kHz 50.4kHz 50kHz 44.056kHz 50.35 or 49.152kHz 

44.058kHz 
Number of bits 16 15 16 12 +2 14 16 12 log 
Dynamic range 96dB 90dB 90dB 90dB 84dB 90dB 85dB 
Tape speed 30inis 45in/s 15in /s 30in /s 15in /s 22 #In /s 15in /s 
Tracks /channel 2 1 4 2 4 2 30 
Channels /inch 24 32 32 32 8 24 8 
Bits /inch 25k 27.8k 20.16k 25k 17.6k 30.72k 3.3k 
Recording time 60m 45m 48m 60m 80m 60m 
Block rate 250Hz 70Hz 1.2kHz 227Hz ? 182Hz ? 

and two U -Matic recorders but as 
yet I do not believe that the 
DEC -1000 is for sale. 

This editing system allows re- 
hearsal of edits and overcomes the 
click problem at edit points by 
means of an automatic cross fade 
with seven selectable cross fade 
times between I ms and I OOms. 
SMPTE time code is used for 
locating sections of tape and lock- 
ing the two video recorders. 

At the time of writing these PCM 
systems are only available for use 
with video cassette recorders using 
the NTSC television standard, but 
it is understood that a PAL version 
of the PCM 1600 may be available 
in the future. 

The EMI system as taken up by 
MCI is currently in use by EMI 
studios and the Decca Record 
Company have developed their own 
system for internal use. This, unlike 
the EMI system, is based on two 
I VC lin helical scan recorders which 
may be locked in synchronism for 
performing edits with the edit 
points being located by using the 
analogue audio tracks in conven- 
tional rock and roll methods. Once 
the edit points have been located 
the edits can be rehearsed before 
the edit is performed. 

The Decca system like other 
proposed systems uses a 16 -bit 
linear code with a sampling fre- 
quency of 48kHz which conveniently 
converts down to the 32kHz used 
by the British Post Office for 
digital line transmission. 

In conclusion it appears that in 
spite of much talk for several years 
there is quite a long way to go 
before practical digital recording 
systems are available to studios. It 
is no good just offering studios a 
digital recorder without a practical 
editing system and it appears that 
only Sony are approaching this 
goal. u 
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