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MONO-STEREQ | |
COMPATIBLE
TAPES | U

Black & White Minstrels
“Magic of The Minstrels”

Semprini )
" “Magic Hour with Semprini”

Palm Court Orchestra/Leopold
“An Evening at The Palm Court”

Shirley Bassey
“Shirley Bassey™”

Acker Bilk
“Stranger on the Shore"

Cliff Richard
“Love is Forever”

Eartha Kitt
“Love for Sale”

Joe Loss
“Go Latin with Loss”

Hawaiian Hula Boys
“Hi Fi in Hawaiian”

Russ Conway
THE GREATEST RECORDING “My Concerto For You”

Shadows
“Sound Of The Shadows”

Manuel’s Music of the
Mountains “Exotica”

Pepe Jaramillo
“Mexican Fiesta”

Matt Monro
“l Have Dreamed”

Mrs. Mills
“Mrs. Mills” Party”

Silvester Strings
“More Great Show Tunes”

Garry Blake
“Sound Like Swingin™”

Big Ben Hawaiian Band
“Blue Hawaiian Skies”

Norrie Paramor
“Shadows in Latin”

Melachrino -
“World's Greatest Melodies™

ORGANISATION IN THE WORLD E.M.1. RECOADS (THE GRAMOPHONE CO, LTD.) E.M.l. HOUSE, 20 HANCHESTER SQUARE, LONDON W.l.
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BEOCORD
2000 K DE LUXE

The new Beccord 2000 de luxe has everything—one of the
best semi-professional tape recorders. 3 speeds. 7" tapes.
4 heads. Two track record and playback plus 4 track play-
back. High and low input impedance selectors for gram and
radio. 6 way mixing facilities, Separate controls for
record and replay. Before and after record monitoring
facilities. 2 V.U. meters, Two types of automatic tape
stops. Sound on sound. Variable echo facility. Multiplay.
16 watts output. Frequency response 30-20,000 c.p.s. at
74 i.p.s. Available as table model or suitcase version.
135 gns. or 139 gns.

BEOCORD
1500 DE LUXE

The ideal stereo tape unit for use with any Hi-Fi System.
3 speeds. 7” tapes. 4 heads. Records 2 track, plays back
2 or 4 track. Before and after record monitoring facilities.
Separate controls for record and replay. Switchable high
and low inputs on gram and radio. 2 V.U. meters. Two
types of automatic tape stops. Sound on sound. Multiplay
and echo facility. Superb performance. Frequency response

30-20,000 c.p.s. at 74 i.p.s.
available today. 105 gns.

One of the finest tape units

BANG & OLUFSEN synonymous with the highest quality in tape recorders and high fidelity equipment requires display and
demonstration conditions combined with an After Sales Service that do justice to these wonderful products.

At THE NUSOUND B & O CENTRE we have a superb display devoted exclusively to the entire B & O range with demonstration
facilities *'second to none'’ and an After Sales Service without parallel.

Our expert staff, all 1009, B & O enthusiasts, are able not only to demonstrate this superb equipment under ideal conditions but to
give you expert advice and technical assistance based upon many years of experience in selling B & O products.

If its B & O you are interested in then there is only one place to visit and that is THE NUSOUND B & O CENTRE.

HOW TO GET THERE

Situated only 100 yards from
the junction of New Oxford
Street, High Holborn and
Southampton Row, ** The Nu-
sound B & O Centre” is
one of the most accessible
showrooms in London. Only
one minute from Holborn
Underground.
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FREE TRAVEL

This is a unique facilicy

/

—

—_ \
/ Please send me

by return a Free Travel
Voucher together with full

ofiyred by “The M- details on Models. ...

sound B & O Centre.”

Complete coupan today Name ...

for full details of how AT RSS2

you can benefit by this

unique offer.

THE NUSOUND B & O CENTRE

82 HIGH HOLBORN, LONDON, W.C.I.
Open Monday to Friday 9 a.m. to 6 p.m.

Telephone: CHAncery 7401
Saturday 9 a.m. to | p.m.

Post to:

THE NUSOUND B & O CENTRE, /

82 High Holborn

\London‘ W.C.I. /

h—/
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We wouldn'’t be in tape

if we couldn’t make the best

When you're a company whose products are
world-famous quality leaders, you can never
afford to be ‘as good as' in anything.

You have to be best.

In entering the tape market, Kodak had to
make a tape with a combination of features no
other leading tape could match.

We did.

And we can prove it.

So can you, the very next time
you buy tape.

Kodak Sound Recording Tapes—
Standard, Long, Double, Triple and
Quadruple Play—are avallable through
Kodak Photographic Dealers everywhere,

Look for the yellow box, and ask for
Kodak Tapes by name. !

( To Kodek Limited, Dept. 70A,

Kodak House, Kingsway, London, W.C.2,

Please send me literature on
Kodak Sound Recording Tapes.

Name

Address

ATR

\.

*‘Kodak' Is a registered trade mark
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—Vortexion TYPE CB.L.
quality equipment TAPE RECORDER

Here is a versatile stereophonic Recorder which has no equal in its price group.

IT CAN record monaurally or stereophonically with its own mixed inputs from Gram., Radio or other sources
and from high grade low impedance balanced line microphones. With good microphones, etc., the result is a
suitable master for disc manufacturers, “Before and After' monitoring is provided together with adjustable
metered bias for perfection,

IT CAN also make a recording on one track and then transfer it to the other track while measuring and listening
to it and adding one or two more signals also metered. A special PPM type meter is now used.

IT CAN repeat the process and transfer this combined signal to the first track with one or two more signals,
Composers use it for this purpose. One track may have music or commentary and the other cueing signals or
commentary, and either may be altered without the other.

IT CAN playback stereophonically or monaurally with its own amplifiers of 3} watts each,

Speeds 17/33/7% i.p.s. Price: £172 0 0

Speeds 3§I7i/1 i.p.s. Price: £180 0 0
The Vortexion W.V.B. is a high quality monaural machine with “Before and After'’ monitoring. The recording
inputs are a high sensitivity socket for moving coil or ribbon microphone and a high impedance socket for radio,
etc., either of which can be selected by a switch. Superimposing and echo work can be done, and the playback has
reserve gain for abnormal requirements. This model cannot be converted for stereo playback, but it is a thoroughly
reliable machine for the engineer specialising on monaural work.

Speeds 1%/33/74 i.p.s. Price: £11510 0
Speeds 33/73/15 i.p.s. Price: £128 0 0

The Vortexion W.V.A. is a monaural machine which has a performance equal in sound quality to the other models.
It possesses all the features of the W.V.B. except for “Before and After’” monitoring, Dubbing and Echoes. The
recording being made can be heard on the internal loudspeaker, as in the W.V.B. and C.B.L. The controls are

uncomplicated.
Speeds 11/33/7% i.p.s. Price: £96 7 0
Speeds 33/74/15 i.p.s. Price: £107 3 0

All tape recorders have adjustable bias controls, low impedance mic. inputs for unlimited lengths of cable, highly
accurate position indicators and meters to measure recording level and bias.

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon S.W.19

Telephone: LiBerty 2814 and 6242-3-4 Telegrams: “Vortexion London, S.W.[9”
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The Critical Listener...

Because quality is all-important to you, the name
Brown on any headset is a certain guide to the

best choice. As a discerning listener you will be aware
of the high reputation which Brown headsets have
earned over a lengthy period of years. You can

decide on Brown in the sure knowledge that they
represent the finest in headset design and performance
and will give you complete listening satisfaction

for a very long time.

‘DYNAMIC’ HEADSET. 3C. 1100
The ‘Dynamic’ Headset combines high fidelity of
reproduction (mono or stereo) with maximum comfort
in wear. Robustly constructed to withstand constant
use. Ideal for Language Training and Appreciation,
Music, Personal Listening, Deaf Training, Speech
Therapy, Audio Visual Teaching, Recording Studios.

I_s. G. BROWN LTD., COMMUNICATIONS DWISIUn
KING GEORGE'S AVENUE
WATFORD * HERTFORDSHIRE
Please send full details of headsets.

NAME

ADDRESS

—
|

CANADA H.A. 10. HEADSET. 3C. 1000

Converts the home into a Concert Hall! Liquid seal
earpads reduce outside noise to minimum. Earseals
and headband removable for sterilisation. Suitable
for the Phonetics Laboratory, Audiometric Work,
Speech Therapy, ‘Partially Deaf” Schools, Musical
and Instrument Training and Recording Studios.

HAWKER SIDDELEY

BROWN

KING GEORGE'S AVENUE - WATFORD - HERTFORDSHIRE

= S. G. BROWN LTD. COMMUNICATIONS DIVISION
I Telephone: Walford 23301 -

wwwW americanradiohistorv com

Telex: 23412 - Telegrams: Radiolink Watford

ATR/1 Hawker Siddeley Group supplies mechanical, electrical and
aerospace capital equipment with world-wide sales and service.
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EDITORIAL COMMENT

It is a few weeks yet to Christmas, but as this
is our December issue, and incidentally, the
seventh in my association with ATR, may I take
this opportunity of wishing you all a happy
Christmas. Special greetings also and “mijn beste
wensen’ to my newly made friends in Holland,
some of whom are featured in this issue of ATR
and who took part in the NVG Geluidsslipjacht
on 1 October (see page 8). You may remember
that in a recent Editorial Comment I said I
was going to Holland to take part in this ‘sound
hunt’. Well, from the word 'go’ it was an
unqualified success and I mean just that,
Nearly a hundred enthusiastic members of
the NVG (Dutch National Sound and Photo-
graphic Society) assembled in Amsterdam for
this special sound recording and photography
day. What is more, they had the full co-opera~
tion of the Dutch Radio (Hilversum 2) and a
Dutch national newspaper, Het Parool.

I must say I have yet to scc the same kind of

enthusiasm in this country. Could we get the
BBC and a daily national newspaper to co-
operate in an organized sound hunt in London?
The tape recording enthusiasts in Holland have
an eight-minute programme on Radio Hilver-
sum every week! What about it, BBC?

Video Recording

This month we take another look at video
tape recording in a survey which asks the
question ‘What’s happened to video tape
recording?” Perhaps this should have been
‘What's happened to video tape recording for
the amateur?” Equipment costing around
£2,000 is all very well for professional pur-
poses and full credit must be given to the
manufacturers for producing it. On the other
hand, can we regard even the new Sony
TCV2000 which sells at just under £500,
including camera and TV display screen, as
being within a price range attractive and worth-

wwwW americanradiohistorv com

while, even to those with extra-deep pockets?
The honest answer is ‘no’, but we feel that
Sony have made a very good attempt to seach
the amateur. If you do happen to have that
extra-deep pocket then turn to page 13 and
read the ‘On Test’ report and review on the
Sony Videocorder by Peter Knight. FCT

FRONT COVER
ATR visits Tandberg

The picture at upper left shows the latest
Tandberg Model 12 stercophonic tape recorder
with twin 10 watt output stages.

Upper right: the Tandberg ‘Factory in a Gar-
den’.

Lower left: the beautiful ornamental gardens
where Tandberg employees can relax during
lunch breaks.

Lower right: this wall mural in the entrance

to the factory symbolizes craftsmanship.
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1966

in Holland

GELUIDSSLIPJACHT

The Editor goes sound hunting

For me this was a sound hunt which began at
Southend Airport on a British United Airways
Carvair and lasted until the end of the return
journey by air from Rotterdam. For nearly
a hundred Dutch tape recording enthusiasts,
all members of the Nederlandse Vereniging voor
Geluid-en Beeldregistratie (Netherlands Society
for Sound and Photography), the search for
sounds began on Saturday, 1 October, at
9.30 at the offices of a Dutch national news-
paper, Het Parool.

Recording Assignments

By 10 am everyone was seated in the huge
newspaper office canteen drinking coffee and
talking, rather quietly I thought at the time.
I was soon to discover why. At about 10.15
music from a radio receiver, tuned to the
Hilversum 2 programme, was interrupted by
an announcement concerning the geluidsslip-
jacht (sound hunt). Immediately all conver-
sation ceased and nearly a hundred portable
tape recorders were switched on to record the
special programme. The announcements in-
cluded a special welcome to myself and three
other enthusiasts, two from Belgium and one
from Germany. Then came the recording
assignments for the NVG members. For the
contest part of the sound hunt they had to go
out and about in Amsterdam and interview a
market or stores salesman, a typical Amsterdam
taxi-driver and a single child or group of
children, They also had to collect sounds
from a newspaper office, the Netherlands rail-
ways and to record music in the streets. There
was provision for one ‘free’ recording, i.e.,
any subject. For myself there was a special
assignment — to proceed to Amsterdam Central
Railway Station, which entailed another hair-
raising car ride through the busy streets,
Within minutes of arriving I was interviewed
by a reporter from the Netherlands Radio,
and half an hour later the interview was
broadcast from Hilversum 2 Radio. So, de-
termined to get a recording of it, I doubled
back to my hotel, where fortunately the Hilver-
sum 2 programme was included on the hotel
room radio selector.

NVG Exhibition

This was by no means the end of the day for
either the sound hunters or myself. In another
part of Amsterdam, known as the Nes (Cen-

8 trum), the Frascati Hall and an adjoining

café had been hired for the day. Here an
exhibition of NVG tape recording and photo-
graphic activity had been arranged, and this
was where the sound hunters would finally
assemble again during the afternoon to edit
and listen to their tapes. One by one they
returned and by mid-afternoon editing was
well and truly in progress. All tapes submitted
for prize winning were to be judged during
the early part of the evening.

1 left them all and went off to do a little sound
hunting of my own, and there was certainly
plenty to record. Amsterdam on a Saturday is
a sound hunter’s paradise. Everything seemed
to be going on at once - parades, street
organs, the town band, chiming clocks, popular
tunes issuing from bell towers, the trams, the
Rondvaart boats on the canals and the market
places. The whole city was alive with people
and sounds. I also had special permission to
record and photograph the Netherlands Rail-
ways.

In the evening I returned to the Frascati Hall
where lectures and films about tape recording
were in progress. Towards the end of the
evening the prizewinning tapes were played
and the prizes distributed. I must say some
really hard work and a lot of enthusiasm had
gone into the whole project, which had resulted
in some excellent recordings.

The photographs accompanying this report
will, I hope, give some idea of sound hunting
in Holland. The British United Airways flight
from Southend to Rotterdam takes only an
hour and hotels in Holland are not expensive.
The highly efficient Netherlands railway will
speedily convey you in comfort to Amsterdam,
which, as mentioned before, is a paradise of
sound. This is especially true at weekends, when
you can also sample the night life in the
Leidseplein area just south of Central Station.
If you require permission to film or record
Netherlands Railways you have only to write
to the Railway Publicity Office, Netherlands
Railways, Utrecht, Holland.

Next month we go to Paris ‘on a shoestring’
via the BUA Silver Arrow plane and train
service, which takes just two hours from
London Victoria Air Terminal to the Gare du
Nord, Paris.

Illustrations

1. My companion, ATR reader John Ratcliff,
interviews the BUA air hostess before the
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flight to Rotterdam (tape recorder Uher 4000
Report L with Sennheiser microphone type
MD421 HN).

2. Recording the trains at Rotterdam Central
Station.

3. NVG members book in for the sound hunt
at the Het Parool newspaper office.

4. NVG members pose for a newspaper
photo before going off on the recording
assignments.

5. A member from Germany records some
tram sounds. He also won first prize for the
best recording of the day.

6. The town band plays in front of the Royal
Palace every Saturday.

7. ATR editor F. C. Judd is interviewed by
Joe Smidt (left), radio reporter from Hilversum
2 Dutch Radio. Note the popularity of Senn-
heiser MD421 microphones used by members
of the NVG who were also recording the
interview.

8. Amsterdam street organs are popular with
everyone, including tape recording enthusiasts.
9. The tape recorder maintenance section of
the NVG demonstrates deck mechanism
adjustment to two visiting members.
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WHATS HRPPENED
TO VIDEO TAPE
RECORDING?

Gordon ]. King surveys the current
video tape recording situation

To provide the sufficiently rapid rate of change in signal at the
picture tube modulation electrode to create a good quality
405-line picture, the video (vision or picture) amplifier must be
able to handle without undue attenuation frequencies up to
2,700,000c/s. Theoretically, it should also respond to dc, but
this is not absolutely essential since dc restoration circuits can
be employed to secure this condition synthetically. Neverthe-
less, it must respond down to very low frequencies. This band-
width influences the horizontal definition of the picture, while the
number of lines of the picture fixes its vertical definition.

For a picture of optimum overall definition the horizontal defini-
tion should about equal the vertical definition. As the vertical
definition is fixed by the number of lines of the system as a
whole, the balance is attained by ensuring that the full video
bandwidth is maintained right up to the picture (display) tube.
The 405-line vertical definition, therefore, is balanced horizon-
tally by the video signals extending towards 3,000,000c/s. If the
video bandwidth is impaired the horizontal definition will suffer,
but since the overall definition then also tends to unbalance,
the picture is subjectively poorer than would be the case if
the horizantal and vertical definition were reduced together.
Thisis not possible since the vertical definition, aswe have seen,
is fixed by the number of lines. To balance the vertical definition
of a 625-line picture the horizontal definition must correspond
to about 4,700,000c/s.

The foregoing reveals the undesirability of operating a fixed-
line television system with a video bandwidth below that required
for the best overall picture definition. Indeed, it implies that
by increasing the number of lines without arranging for a

' i ; 4
Early Wesgrove kit-constructed home video tape recorder.

i

Fig. 1.

corresponding increase in video bandwidth and signal, the
picture is likely to be subjectively poorer than when composed
of the smaller number of lines. In essence, this is due to the
greater velocity of the scanning spot on the face of the picture
tube when the number of lines is increased; but we need not
get too technical in this article.

To satisfy fully the horizontal definition requirements of a 405-
line picture, therefore, a video tape recorder must have ampli-
fiers responsive up to at least 2,700,000c/s and the signal re-
corded on the tape must also contain components up to this
high frequency. The former represents no problem, but it is
in recording such high-frequency signals magnetically that
causes the head scratching. Many a back-room engineer has
gone grey in trying to resolve this problem at a domestic level;
it has been solved at a professional level, and most of our
‘canned’ television programmes come to us through the medium
of video tape.

A high quality audio tape system using conventional techniques
can record signals up to 1,000c/s at a tape velocity of } ips.
Thus, multiplying the velocity will multiply the top frequency, so
that at a velocity of 7} ips the speed is multiplied fifteen times,
giving a top frequency of 15,000c/s. A little arithmetic will show
the incredibly high tape velocity needed to record up to 2,700,000
c/s on a conventional audio tape system. It works out to 1,350
ips. A 405-line picture can be resolved within a video bandwidth
of 1,000,000c/s but the overall definition leaves very much to be
desired, as may well be expected. Even a picture of this low
definition would, however, call for a tape velocity of 500 ips,
which is still mighty fast!

Fig. 2. A more sophisticated version of the Wesgrove video tape Fig-3. Showing the helical-scanning system of the Philips
10 recorder.

domestic video tape recorder.
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The Pioneers

Nevertheless, so-called /inear, high-speed video tape recorders
have been evolved for domestic applications at domestic prices
(around the £100 mark) but, alas, not with a great deal of techni-
cal or, apparently, commercial success. One of the early pio-
neering firms created Telcan, which was all the rage in the Press
and on television a couple of years ago, and this was followed
by a machine of greater sophistication, but still relying on high,
linear tape velocities, from a firm called Wesgrove Electrics Lid.
These machines were said to be available at the time either
fully constructed or in the form of a kit of parts, and two versions
of them are depicted in Figs. 1 and 2. The creators of these
early models were highly enthusiastic members of a company
concerned with the production of inexpensive closed-circuit
television camera systems. It is this pioneering spirit that even-
tually leads to important, major breakthroughs but, unfortun-
ately, not always to the commercial advantage of the pioneers
themselves.

The Wesgrove VKR500 was a three-speed model for 90, 120 or
150 ips and it was claimed that, due fo various developments in
the recording system, signals containing components as high
as 2,000,000c/s could betaped. A 2,000,000c/s video channelwould
give quite a fair picture on a domestic television receiver, and
it was for such receivers that the VKR500 was designed. Even
s0, 150 ips is still fast — too fast for domestic comfort — and this
high tape speed presented problems in terms of speed stability
and wear on the heads. Picture synchronizing was also a pro-
blem and very careful and delicate setting-up was demanded.
In spite of all this, these early models gave results and repre-
‘sented the first real breakthrough in inexpensive, domestic
video tape recording.

Let us now see how a very high relative tape velocity, achieved
with a head scanning system, is employed in the much more
expensive domestic video tape recorders. Until now there have
been two main firms producing these for sale in the UK, Philips
with Model EL3400 and Ampex with Model VR7000. These
models, although labelled domestic or semi-professional, cost
about £900 and £1,400 respectively, without camera or monitor
screen, and have much in common with the professional
video tape recorders, costing many thousands of pounds.

Helical-Scanning

These domestic machines operate on the helical-scanning
principle, in which the tape is transported from the left-hand
spool to the right-hand spool, via a helical loop round a centre
drum, instead of past the recording/playback head of the con-
ventional system. This tape travel arrangement can be clearly
seen in Fig. 3, which pictures the Philips recorder.

Since the helical path of the tape round the drum displaces the
line of the tape, the left-hand spool is mounted a little higher
than the right-hand one. The tape is retained in the helical path
round the drum by guiding pins, and it is run through the system
at a constant velocity of 7§ ips by a capstan drive and pressure
rollers.

Now, the video recording/playback head operates within the
drum, and its active pole-pieces and gap protrude through a
slit formed by two halves of the drum and it thus presses against
the oxide side of the tape. The video head is arranged to rotate
round the slit in the drum at a velocity of 50 revolutions per
second. This means that the oxide side of the tape round the
drum is 'scanned’ by the head, but since the tape is itse!f also
moving round the drum at 7% ips, each rotation of the head
‘scans’ the tape in the form of an equally displaced series of
oblique tracks, as shown in Fig. 4.

Each obliquely recorded track is about 500mm in length, 150um
in width with a 30um spacing between each one (i.e., centre-to-
centre distance between two adjacent tracks is 180pm). This
technique yields an effective head-to-tape velocity of over
1,000 ips (1,500 ips with the Ampex VR6000 which has a linear
tape velocity of 15 ips), thereby making it possible to record and
playback signals well up to 2,500,000c/s, representative of high-
definition 405-line video signals. continued overleaf

# Synchr.-track (1 mm)

Videa-track
. 2nd Half-Picture
"r 0,15 mm

')
% i 1st Half-Picture
Track spacing 0.15 mm

ﬁ.\\f‘_‘?-f 4 {0.03 mm
— 150 mm G — & Sound-Track
1 (@samm] PR sy
[ —_— -

Fig. 4. This diagram shows how the oblique tracks are recorded
on the tape with the control or synchronizing track at the top and
the sound track at the bottom. A fully interlaced picture is com-
posed of two fields and each field is recorded on one oblique
track, the two adjacent tracks thus making up a complete picture.

Rotating
n video head
R Sound and
Synchr. head

Erase head

Fig. 5. This diagram shows the disposition of the heads in
the Philips recorder.

Fig. 6. The Akai cross-field system is used in this recorder,
Akai Model VX1100.
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What’s happened to video tape recording?
continued from page 11

However, since a series of tracks is recorded, tape economy is
preserved and, in fact, the Philips EL3400 gives the same playing
time per length of tape as any ordinary audio recorder running
at 7% Ips. The difference lies in the width of the tape, which for
the helical-scanning video machines is four times wider than
ordinary audio tape. Fig. 4 shows that two additional tracks are
recorded linearly along the extreme edges of the tape. One of
these carries the sound accompaniment in the conventional
audio manner, while the second carries synchronizing signals
to ‘lock’ the servo-operated drive motors at the highly constant
and synchronous speed demanded for television recording and
reproduction.

On the Philips machine, both the tape drive and the video head
drive motors are 'speed-controlled'. This means that, should
they tend to deviate from their true speed, a control potential
(or signal) is created which quickly restores accuracy. The
control potential on recording is derived from the field sync
pulses of the television signal proper, and these are also re-
corded on the control track. On playback, the reproduced pulses
can thus again be used to derive the control potential, thereby
ensuring perfect synchronism. The control track can, in fact,
be considered in the same light as the perforations controlling
the speed of a cine film through a camera or projector.

A great advantage of the helical-scanning system is that one
complete revolution of the video head 'scans’ one complete
field of picture. Thus, by halting the linear tape drive while
leaving the video head rotating on playback, a still picture Is
obtained of that particular field, since itis continuously scanned.
Like audio recorders, video recorders must have a means of
erasure. The helical-scanning machines, therefore, have four
head systems, the rotating video head, the sound head, the
sync head (which may be common with the sound head) and
the erase head. The disposition of these heads in the Philips
machine is shown in Fig. 5.

One more point before leaving the Philips and Ampex models:
the video signals are not recorded in the raw, as it were, on the
tape; they are caused to frequency-modulate a carrier and it is
this carrier as a whole that is recorded on the tape. On playback,
an FM detector is used to restore the ‘raw' video signal. This
technique avoids the use of hf bias which would be difficult to
handle in the normal audio manner, video-wise.

Following in Telcan's footsteps, there are manufacturers produc-
ing and developing domestic video tape equipment based on the
linear system of tape fravel, devoid of the complications of a
rotating video head. The beginning of this article detailed the
limitations of this system, mainly in terms of fantastically high
tape velocities. However, since Telcan went into production,
various artificies have been evolved for recording higher and
higher frequencies at nominal tape velocities, and some of
these have already reached fruition, notably the cross-field
system of tape recording.

Cross-field Video Tape Recorder

This system, pioneered by Akai and used in some of their audio
recorders, can record and reproduce up to about 33,000c/s at
a tape velocity of 1 ips. Thus, by using a tape speed in the order
of 30 ips signals up to about 1,000,000c/s can be recorded and
reproduced. This, in fact, represents the basic specifications of
the Akai video tape recorder, Model VX1100. The cross-field
system uses a second head for applying the bias signal to the
tape, and this head is opposite that used for recording and play-
back and also slightly out of line to avoid the biasing field par-
tially erasing the recorded tape, which is one of the reasons for
the limited frequency responses of the conventional tape re-
cording system.

Since linear recording is adopted, the Akai uses ordinary
% inch audio tape of good quality, and the sound accompani-
ment is recorded normally on a second track. Moreover, as the

12 video and audio tracks are representative of the width of a

Fig.7. The new Sony video tape recorder employs a tape speed
of 7} ips and a rotating head record|playback system.,

four-track audio recording, the tape can be turned over for the
second half of the taped programme in accordance with ordinary
two-track audio practice. The complete Akai video tape recorder
is shown In Fig. 6, and this delivers a video signal suitable for
applying to the video amplifier stages of domestic television
sets. While the limited video bandwidth may, en the face of it,
appear to be a disadvantage, the great advantage of the recorder
lies in its simplicity, and it should certainly provide the en-
thusiast with many hours of enjoyment.

A relatively inexpensive rotating video head system will shortly
be available in this country from Sony. It will cost about £500
complete with monitor screen and camera and tripod. It employs
+ inch tape and two rotating heads with the tape passing through
the system at 74 ips. The heads rotate at 30 revolutions per min-
ute, and one of them records every other field of the television
picture (it will be recalled that a complete television picture is
composed of two fields, each of half the number of lines of a
complete picture, with the lines of one field interlaced with those
of the other).

Sony Bandwldth Halving System

On playback, both rotating heads are used in a clever arrange-
ment whereby the second head re-scans the same field as the
first one. This produces a picture of 405 lines which appears to
be fully interlaced, whereas in actual fact the picture is com-
posed of two fields of the same 2024 lines. In other words, each
fleld is reproduced twice, thereby minimizing flicker and
picture line effect, while also halving the bandwidth require-
ments. In this latter respect, the relative tape-to-head velocity
can be halved for an overall picture definition. It will be appre-
ciated from what has already been said that the Sony principle
Is a compromise helical-scanning system which falls more to-
wards the average domestic market than, perhaps, the Philips
or Ampex machines. But, of course, for this one gets only half
the picture quality — but, then, the price is also very much lower.
The Sony system comes complete with a monitor receiver
which can serve as an ordinary television set if required, and
which will deliver suitable off-the-air television and audio
signals for recording (Figs. 7 and 8). There is also a television
camera and tripod, the video equivalent of the microphone and
stand of the sound recording system. A detailed fest report on
this Sony Videocorder appears on page 13 of this Issue,

It Is known that other manufacturers are shortly to bring forth
domestically-priced video tape recorders, which will certainly
be investigated by ATR. Indeed, it is now very apparent that
practical video tape recording for home use is here at last — and
at a price that some of us can afford. There will now arise a
new generation of tape recording enthusiasts, interested in the
integrated aspects of video and sound. And at the present
rate of development it will certainly be less than a decade
before the old-hand or newcomer will be showing off in colour
his hi-fi video tape recordings of his holiday in Spain.
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ON TEST
THE SONY TGU2000
VIDEOGORDER

by Peter Knight

The Sony video tape recorder certainly represents a dramatic
breakthrough in home television taping. For the tape enthusiast
it provides a medium with a creative potential many fimes
greater than that of sound alone. The Sony TCV2000 is no gim-
mick. It really works - and works extremely well. For years now
engineers all over the world have been striving fo develop an
easy-to-operate television tape recorder with home appeal,
which remains stable for long periods of time without constant
re-adjustment and which Is little more expensive than, for in-
stance, a good quality stereo recorder.

Video tape recording can never be as cheap as sound recording
— tape being one of the least expensive ways of storing sound
(and vision) - because in addition to the recorder one requires
a complete television camera system, with lenses and tripod,
along with a picture display unit, which is a rather special tele-
vision set. On top of all this, of course, one must have a micro-
phone and loudspeaker for the accompanying sound recording
and playback. The Sony handles sound and pictures on the
one fape and on the one machine. Another thing which makes
video tape recording more expensive than sound only is the tape.
This must be of high oxide quality and is usually wider than
ordinary sound tape, £ inch tape and 7 inch spools being used
on the Sony. Sufficient tape for an hour's performance costs
£12 0s 0d.

The actual recorder is no larger than a good quality sound-only
recorder (Fig. 1) but the system which was tested was housed
neatly in a carrying case together with the picture display unit
which is shown separately in Fig. 2. The camera complete with
lens, tripod and connecting leads was housed in a separate,
smaller carrying case. The picture display unitis hinged and can
be set to three viewing positions, vertically, horizontally (i.e.,
fully submerged into the case) or between the two, The approxi-
mate overall dimensions of the case with the display unit hori-
zontal are 27 X 17 x 104 inches high. The recorder alone
measures approximately 16 x 14 x about 10 inches high. The
complete set-up as shown in Fig. 3 will cost around £367.

The display unit is a slightly modified (internally) version of the
Sony transistor television set. The size of the screen is 9 inch
diagonal and this sells for about £90, The modifications, fitments
and the carrying case could probably amount to abouf £50,
which makes the price of the recorder alone in the region of
£227. For a good quality video tape recorder this is certainly
not an unreasonable price. On top of all this, though, one
would want a camera system. A transistor camera with tele-
scopic tripod and standard lens (1-9 to 22 and 25mm) in a case
with leads, etc, adds about an extra £131 to the bill. This means
that the system as a whole costs almost the same as a Mini
car. Other machines in the domestic fringe cost at least twice
as much.

The Videocorder Facilities

The Sony system does four things. One, it serves as an ordinary
405-line felevision display for BBC1 and ITV. Two, it records
TV programmes (sound and vision) direct on fape and replays
them with slight loss in overall quality. Three, it serves as a
closed-circuit TV system. That is, the TV screen will show
what the camera ‘sees’ even though the machine is not record-
ing. And four, it records the camera signal together with a
microphone signal (for the accompanying sound) direct on
tape and replays with virtually no loss. Fig. 2 shows test card
‘D’ on the TV direct off-air. This has incredible definition, and
on the original photograph, though probably not on the printed
version on this page, the 3Mc/s frequency gratings (bottom
right-hand set of gratings within ‘the circle) are visible. The
2:75Mc/s gratings are defined at full contrast. This implies
without any doubt at all that the vision channel bandwidth of
the receiver is equally as good as the best domestic TV set.

Fig. 2. The display unit for recorded and direct tv pictures.
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Scan linearity, response characteristics and other technical
factors concerned with TV are also very well presented.

The off-air signal in Fig. 4 was recorded and played back and
Fig. 5 shows the results. On the original photograph the 2Mc/s
frequency gratings are well revealed and the 1:5Mc/s gratings at
full contrast. This display indicates that the overall vision
response of the system is in the order of 2Mc/s. Subsequent
frequency response tests into the camera circuit, on to the tape
and to the set's video input gave a response characteristic of
1:8Mc/s between the half-power points with very little response
ripple which could lead to overshoot and ringing (i.e., black-
after-white and white-after-black) on the picture. The replay of
test card ‘D' is considered fo be remarkably good for a machine
of this nature.

An off-air picture (ITV on Channel 9 about 40 miles from the
station with indoor aerial) is shown in Fig. 6. This was recorded
and the result is given in Fig. 7. While there is some obvious
loss in horizontal definition, the picture is well up fo entertain-
ment standard and is representative of many pictures viewed
up and down the country on domestic receivers (i.e., vision
bandwidth of about 2M/cs). Excellent results were also obtained
direct from the camera (the system operating as a closed-circuit
TV). Here the subject was sitting about 8 ft from the camera
with the lens set to /1-9 and was illuminated by a 375-watt
floodlight, Close-up pictures can be obtained with even greater
improvement in definition.

There is one thing about testing video tape recorders - the
results can actually be shown in the report. Of course, there
could be some errors in the photography itself, but the pictures
submitted here are totally unretouched. A fine line of picture
interference is visible towards the top of the picture in Fig. 7.
This developed somewhere in the recording/playback process
(not on the recorded signal), and one or two flashes of inter-
ference of this kind were noted during the tests. Itis understood
from the distributors, however, that they probably resulted from
oxide particles round the head system, as the machine had been
in considerably active use for a number of weeks prior to the
review test and had not been cleaned or serviced.

The Video Camera

Fig. 8 shows the camera mounted on the tripod. The picture
viewing frames at the top can be folded down when the camera
is not in use. Any 16mm lens can be used with the camera, and
that supplied for the test was the 'standard’ fitment, ranging
from f/1-9 to f/22 and able to focus from a foot or so to infinity.
Extension camera leads are available, allowing the camera
to be used at a greater distance from the recarder than provided
by the normal leads. Apart from the optical focusing on the
lens, the camera has an electronic focus confrol at the rear.
This is normal on TV cameras for focusing the electron beam
in the camera tube. There is also a beam-current preset, but
once this is adjusted the beam current is controlled auto-
matically by the light intensity, thereby allowing a wide range of
light intensities fo be handled by the camera without the need
to frequently adjust the optical iris (i.e., stop down).

Signals from the camera are fed to the recorder through a
multi-cored cable with DIN-plug terminations, and the power
supply for the camera electronics and the camera tube heater
is obtained via a separate cable which plugs info a camera
power supply socket at the rear of the recorder. The tripod is
the type well known to professional photographers: it has
light-weight, metal telescopic legs and easy-to-work vertical,
horizontal and axial shifts.

The Television Display

The front of the television display unit can be seen clearly in
Fig. 2. The screen is 9 inch (extreme) diagonal, and the front
panel carries the ordinary TV channel selector and fine tuner,
the volume control and a slide-switch for changing from TV
to VTR. This allows the picture display instantaneously to be

14 changed from ordinary off-air TV to a taped programme, and
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. 4, Test card ‘D' - direct viewing.
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Fig. 5. Test caird ‘D’ - recorded version.

vice versa. The switch operates both the vision and sound
circuits simultaneously.

The Video Tape Recorder

The heart of the recorder is the video head system. This is
shown in detail in Fig. 9. There are two video heads, mounted
in opposition each side of a rotating arm. The arm and heads
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Fig. 6. Off the air' picture — direct viewing.

operate inside the large drum shown, and round the middle of
the drum periphery is a slot through which the active poles of
the heads appear so that they are each alternately in light,
physical contact with the oxide side of the tape for half a rotation
of the arm. -

Because the tape is transported around the drum in the nature
of a helix, the tapée width is scanned diagonally, first with one
head and then the other. Connection from the heads to the
recorder circuits is made by the three metal brushes that can
be seen operating on contact rings at the top of the assembly.
One connection to the two heads is made common, which is
why there are only three (not four) brushes and rings. On record
only one of the heads is used, and because the arm carrying
the heads is rotafing at a velocity of 25 rpm, a half of a revolution
takes one-fiftieth of a second, which is equal to the period
taken by one field of television picture. One complete frame (or
picture) consists of two interlaced fields (see Fig. 10), which
means that a complete frame occurs every twenty-fifth of a
second (that is, twenty-five pictures per second).

Ordinary transmissions provide for the lines of one field to
fall in the gaps between the lines of a subsequent field, as
shown in Fig. 10. A 405-line picture, therefore, has 2025 lines
per field, two interlaced fields giving a frame of 405 lines. In
practice, not all the lines are used to carry the picture informa-
tion, as some of them occur during the field blanking period
when the screen illumination is suppressed. Actually about
eight lines per field are lost in this way.

Clearly, then, the head which is switched in during the time that
a video tape is being recorded gives one diagonal track on the
tape (bearing in mind that the tape is being transported round
the drum at the same time as the head is rofating) exactly equal
to the time taken by one field. Thus, the picture information
carried by all lines of a field are recorded on one diagonal track.
When the recording head leaves the tape half way round the
drum the subsequent field occurs, but this one is nof recorded.
- Only every alternate field is recorded. The recording head pole
is arranged to produce tracks on the tape of a width that makes
adjacent ones almost touch, as shown in Fig. 11. These tracks
correspond to every other field.

On playback both heads are switched into operation. This
means that both heads 'read’ the information on the diagonal
tracks. The width of the tracks and the synchronizing are such
that one field of information is ‘read’ first by one head and then
by the second head afiftieth of a second afterwards, A complete
frame is thereby produced consisting of two fields of the same
information interlaced!

This is a very clever idea, for it means that a complete frame of
about 400 lines is composed of picture information consisting

Fig. 7. Recorded ‘off the air' picture (as Fig. 6).

effectively of only about 200 lines. The vertical definition is, of
course, impaired by this technique, but it does represent a
closer match to the horizontal definition which is in any event
limited by virtue of the signal bandwidth. It can be considered
as an artifice allowing a smaller video bandwidth to match the
vertical definition, while not reducing the actual number of
lines on the picture.

The rotational speed of the video head system is synchronized
by a servo arrangement, and to facilitate this a control signal is
recorded on the top edge of the tape, while the sound track is
recorded on the bottom edge (see Fig. 11.) Fig. 12 shows the
control and sound head (this being a stacked assembly with
poles adjusted to track a fop and bottom edge on the tape).
This picture also shows the capstan and pinch roller in some
detail, and these are seen to be very similar to those used in
audio-only recorders. To cater for the slight twist of the tape
due to ifs helical path round the drum, the in and out tape
guides are tapered.

The capstan is driven by a powerful, synchronous motor, locked
to the mains frequency and the tape is transported at a velocity
of 74 ips. The relative video head to tape velocity, of course, is
far greater than this due to the heads rotating against the direc-
tion of the tape. Owing to the need for a very high tape/head
velocity to record video-frequency signals, early video tape
recorders suffered from very speedy wear of the head poles,

Fig. 8. The Sony video camera.
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distorting and widening the gap. It is understood that this
problem has been combated in the Sony model by a special
head pole-piece-making process in conjunction with special
ferrites. It is claimed that this technique gives a head life of up
to some ten times that of ordinary video heads.

Control Signals

The control track is recorded from the field sync pulses of the
television signal. These, of course, are present on ordinary
TV transmissions (serving to lock the picture steady on the
screen) and are generated in the television camera. As the
head assembly rofates within the drum, pulses of electricity
are generated in a small winding fixed to the drum (this can be
seen at the front of the drum in Fig. 9). These pulses are pro-
duced electro-magnetically by a piece of shaped metal passing
close to the winding pole pieces as the arm rotates. Thus, the
pulse rate is a measure of the speed of the heads.

These pulses are compared with those recorded on the control
track of the tape in a discriminator, There is no output from the
discriminator when the head-assembly-generated pulses coin-
cide with those of the field. However, should the pulses tend to
go out of step, due to the head rotating too fast or too slow, a
control voltage is developed by the discriminator and this is
fed to the servo which corrects the rotational speed of the head.
In this way the head speed is accurately synchronized.

Controls and Electronics

Before the tape enters the machine it passes an erase head to
clear it of previous recordings. This head, its guides and the
tapered guide mentioned earlier, can be seen in Fig. 13. This
picture also shows the main on/off button and the digital tape
counter with zeroing press-button. The main controls of the
deckinclude a large lever which provides 'play’, 'stop' and 'wind’,
and another for fast ‘forward wind'. To record the 'record button'
is depressed and the deck lever pulled to ‘play'. A special
meter indicates ac voltage to the machine, video signal level
and audio signal level, the required indication being selected
by a control to the right of the meter.

The sound recording and playback follow conventional prac-
tice, as do the recording of the field pulses on the control track,
The videe signal, however, is not recorded direct, for the signal
isfirst frequency-modulated on to an internally generated carrier,
and it is this carrier so modulated which is recorded on the
video fracks of the tape. When the tape is played back the
extracted frequency-modulated video is fed to an FM detector,
whence the video signal is obtained, and after equalisation and
amplification it Is fed to the display unit as pure video signal.
The video delivered by the recorder has a peak-to-peak compo-
site amplitude of 1-4 volts, with negative-going sync, making it
suitable for the video stages of 405-line TV sets.

The machine is certainly no more difficult to work than an aver-
age audio tape recorder, and there is no difficulty whatever in
securing good pictures from camera or TV direct. The synchro-

Fig. 9. Detailed view of the video recording head.

nizing is extremely good, with no tendency towards field slip
or line tearing. The display unit features all the ordinary
television set controls, which need no explanation here. Both
sound and vision can be monitored while a recording is being
made, so one is always assured that the best picture signals
possible are going on to the tape. The fact that pairs of lines
of the recorded picture contain the same information is not
noticeable, but there is a very, very slight vertical displacement
which could have some bearing on this.

The tape supplied with the test machine gave 30 minutes pro-
gramme time and at the end of the tape an auto switch closed the
machine down. The noise level of the deck transport mechanism
and head drive is a little above that of an ordinary audio recorder,
but not distracting - rather like the noise from a cine projector.
An outstanding point was the freedom from picture grain, which
indicates that the specified 40dB signal/noise ratio is definitely
not inflated. Indeed, it would seem that the ratio was more like
46dB subjectively.

Video tape recorders must have very good wow and flutter
performance to keep the pictures steady on the screen, and
one could definitely not argue with the 0:25% rms value for
this given in the specification. In view of obvious video channel
equalization, with possible hf emphasis, there was no sign of
ringing or overshoot on the picture, so there was no point in
making square-wave tests of the video sections — the pictures
tell all.

This is most certainly a fascinating machine and, more-
over, it is in a price range that could well encourage the popular-
izing of home video taping. It has much to offer above ordinary
silent cine, and the fact that it can record TV programmes
(albeit, unlawfully) is another big factor in its favour. There are
two minor criticisms. One, the insensitivity of the microphone
and/or microphone channel and, two, the fact that the machine
in its present form cannot feed direct into the aerial socket of the

Lines of partnering Lines of one
field field
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Interlaced lines of
section of frame

Control Track

Sound Track

Sl
Video tracks
(every other field)

16 Fig. 10. How interlaced fields form a complete frame.

Fig. 11. How the video tracks are recorded on the half inch wide tape,
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Fig. 13. Sound head and tape-guides.

domestic TV setf. The sound aspect could probably be cleared
by a different microphone, but the TV connecting aspect would
require an rf generator delivering sound and vision carriers
modulated with the audio and video, the carriers being set to a
channel in Band I. This is not an unduly difficult problem, and
it is understood that it is, in fact, being currently investigated
by the distributors, Debenhams of Gloucester. A unit of this
nature would give the machine even greater domestic appeal,
since almost everyone has a TV set, so why buy another?
The scope of this machine from the educational, medical,
commercial and defence aspects goes without saying . . . but
here we are concerned only with its domestic applications,
which should now be apparent.

Makers’ Specifications

Deck: Two rotary heads and helican scanning with edge con-
troland sound tracks. Servo: Slow electro-magnetic. Tape Speed :
73 ips +0-2%,. Tape Width : £ inch. Record Time : 60 minutes. Fast
Winds : 7 minutes. Start Time: Picture stable within 6 seconds.
Power Regquirements: 80 watts maximum. Motor: One single-
phase hysteresis synchronous. Erase: Full track.

Video Section: Double sideband FM recording. /nput: 1-4V
composite p-p video negative sync, 75 ohms unbalanced. Out-
put: 1-4V p-p composite video negative sync, 75 ohms un-
balanced. Signal/Noise Ratio: 40dB.

Audio Section: /nput: 600 ohms, unbalanced microphone,
-60dB. Line Input : 10Kohms unbalanced -20dB. Output : 5Kohms
unbalanced 0dB. Frequency Response: 80 to 10,000c/s +6dB.
Distortion : 5%, Signal[Noise Ratio: Better than 40dB. Wow and
Flutter: Less than 0-25% rms. Transistors: 50 plus 28 semi-
conductor diodes and 1 thermistor.

yes
and professional
quality too

With the Hammond M-100 the full dimension of the
studio comes within the command of the amateur.
Let your dealer give you a demonstration but be
prepared for your previous conceptions of the

“live sound” to be shattered. Write for full details
from € E Hammond & Co Ltd 90 High Street
Windsor Berks.

with the Hammond
M-100 Condenser
Microphone 29 gns
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Fig. 1. The Grampian parabolic reflector fitted
with a DP4 microphone and windshield,

There are many different kinds of microphone,
each with different characteristics, but none
directly comparable in performance with the
human ear. The small crystal microphones
supplied with most domestic tape recorders
are as a rule good enough for ordinary speech,
but are not really suitable for music recording.
There are, however, high quality crystal and
ceramic microphones now available with a
smooth frequency response which will make
good recordings of music performed live. On
the other hand it is surprising how certain
sounds can be completely spoiled by using an
unsuitable microphone (or a poor tape re-
corder). For instance, a recording of an express
train will be little more than an unintelligible
clatter should a cheap crystal microphone be
used. The high-pitched hiss of steam and the
deep rumble of the wheels would be lost com-
pletely. These are the sounds that identify the
train and if they are not present such a sound
could well be mistaken for a similar one such
as running machinery. All in all, the better the
microphone the better the recording, whether
the recorder itself is cheap or expensive; the
best advice is to use rthe best quality microphone
and the best quality recorder you can afford.

Microphones fall into three main groups:
(1) pressure-operated microphones; (2) velocity
(pressure-gradient operated); and (3) combined
microphones (cardioid)