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Tandberg model 9
theworld’s finest
Monaural Tape Recorder

A new facia in the finest Scandinavian design tradition
plus Tandberg precision audio-engineering now com-
bine to make the Tandberg Model 923 the monarch of
portable, monaural tape recorders.

The Tandberg Model 923, 2 track, 3 speed (7% ips,
3% ips, 1% ips) machine includes a formidable built-in
speaker and amp system of the highest quality which
provide exacting performance standards without any
auxiliary equipment.

Tandberg

ELSTONE ELECTRONICS LTD.,
81 Kirkstall Road, Leeds 3 §
Telephone: Leeds 3-5111 (7 lines)

Please send me full details of Tandberg 923 or 8

Superlative sound, functional simplicity, clean design,
the classic look of teak combine to make the Tandberg
Model 923 the ultimate in the field of portable,
monaural tape recorders Price: 69 GNS.

Model 8 (2 speed version) available from 54 GNS.
Sooner or later you'll turn to Tandberg-why not sooner?



BRITAIN’S LARGEST SPECIALISTS

As Britain’s largest tape recorder specialists we claim to have an unrivalled selection of the most up to date recorders on display in Gt. Britain. The most
experienced staff with expert knowledge. Ideal demonstration conditions with every recorder ready for immediate demonstration and comparison. The
finest FREE AFTER SALES SERVICING facilities available. The largest, most centrally situated and accessible showrooms in London devoted exclusively
to tape recorders. Exaggerated claims? Don’t take our word for It, put our claims to the test and visit whichever of our Showrooms is mast convenient to
you. You won't be disappointed and it’s ten to one that if you are interested in buying a tape recorder you'll become ane more of our many thousands of

satisfied customers.

@ HIGHEST PART EXCHANGES @ OVER 100 MODELS ON DISPLAY
@ INTEREST FREE TERMS @ UP TO 2 YEARS’ FREE SERVICE

AKAI 355 The world’s finest and most

comprehensive recorder.
Unique Akai Cross Field record head. Completely
automatic track reversal and mp!a¢ 20 watts
output. All transistorised amplifier. V.U. Meters.
Freq. 40-21,000. Has to be heard to be believed.

239 gns.

TELEFUNKEN 300 4,..omarkasle

battery/mains port-
able tape recorder. Available in both 2 or 4 track
models. Extremely portable and a delight to use.
Easy to operate push buttons and controls. High
quality dynamic microphone incl. Freq. 40-14,000.
Wonderful quality. 49 gns.

TRUVOX Rlo4 A first class quality

mono tape re=
corder. All transistorised amplifier. Freq. 30-
17,000. 3 Speeds. 7" Tapes. Y.U. Meter. Mixing
facilities. Auto tape stops. Locking pause con-
trol. 4 Watts, 3 Heads. Before and after record

SONY TC260 A brilliant new 4 track

stereo model. Separate
record and playback volume controls. Bass and
treble controls. V.U. meters. Automatic tape
stops. 77 Tape. 2 Speeds. Superb Hi-Fi quality.
Complete incl. 2 dynamic microphones. Fantastic

value at 97 gns'

maonitoring facilities, etc. 79 gns'
A b 2 track all

UHER 4000[- tra::il::;rised l::i:er;{

mains portable. Unbelievabl perfor

REVOX 736 The stereo tape recorder
that sells by reputation
alor:e. One of Switzerland’s finest products. Full

Freq. 40-20,000. | Watt output, 4 Speeds. 5°

tapes. Ultra lightweight only 6lb. Capable of

recording to the highest standards and used
H (]

excensively by pro 103 gns.

pr I recordfred:lay facilities. 4 Preampli-
fiers. 3 Heads. 2 V.U. Meters. Track to track
facilities. Freq. 30-18,000. For the perfectionist.

7 gns.

SPECIAL OFFERS!

B & O STEREOMASTER. Brand new, few, 89 gns.
PHILIPS 3534 Stereo, inc. mic.  As new, 55 gns.
AKAI ME&9 inc. mic. As new, 39 gns.
TRUVOX Ré4, inc. mic. 18 gns.

SPECIAL OFFERS!

FI-CORD 202A Brand new, few only 39 gns.
SIEMENS 12 Stereo As new 39 gns.
GRUNDIG TK60 Stereo Perfect order 49 gns.
TELEFUNKEN 85KL Perfect order 39 gns.

AKAI x4 Completely fully transistorised

stereo battery/mains portable.
Superb performance. 3 Speeds. 5" Tapes. V.U.
Meters. 4 Tracks. Operates from rechargeable
batteries or mains, unit optional extra. Has own
power amplifiers. Freq. 40-20,000. Excluding

microphones,
99 gns.

AM PEx I Ioo The latest fully aute-

matic 4 track stereo
recorder by this world famous company. Mo tape
threading, no turning over of tapes, no track
changing. All done fully automatically. Separate
V.U. meters. dZEri_ve capstans. 4 Heads, etc. The

(il .

most advanc esign available I 50 gns.

AIWA TP Iooz Completcly port-
able battery/mains
4 track stereo recorder. 2 Speeds. 57 Tapes.
2 Loudspeakers (one detachable). Separate record/
replay controls for each channel. 2 V.U. Meters.
Weighs only 7lb. Unbelievable stereo perform-
ance. Complete, inc. two microph and every
acc. Fantastic value. 44 gns

WYNDSOR VANGUARD

The newest model to the famous WYNDSOR
stable, 3 Heads. Before and after record/replay
facilities. 3 Speeds. 4 Tracks. 7" Tapes. Freq.
40-15,000. 6 watts output. Detachable 8" Hi-fi
speaker unit giving superb reproduction. A
wonderful value for money recorder at 59 gns

VORTEXION WVB  Ope,cf che mas:

tried and tested
models available. This latest model has the new
Wright & Woeaire 3 Speed deck. 3 Motors.
3 Heads. Separate record/replay amplifiers.
Before and after record monitoring facilities.
4 Watts, Variable bias. B{" tapes, etc.

£115.10.0

B & o 2000 The most comprehensive

fully transistorised stereo
recorder available. Its facilities are too numerous
to list. Available in 2 or 4 track, suitcise or
table model versions. A recorder for those wish-
ing to purchase the finest available.

119 gns.

BRENELL Mk SM The most comprehen-
d fi
TRAVEL FREE TO NUSOUND recorder made by this f s aBnrJ'tis'l'l‘e.“ r.rlun:

BRENELL Mk 5 11 70527 eens

unch: d but highly developed over many years.

id ide the Greater Londen 3 heads, 4 speeds. Up to 10" tapes. Bass, trebl

To all our S I

4 Speeds. 4 Watts, 2 Tracks. 8}" Tapes. Super-

Area we offer a unique Free Travel facility. For full details by controls. Mixing. Before and after record com- | imposing facilities. Monitoring. 3 Motors. An

return write to our Head Office : [9] Plashet Road, London parison facilities. V.U. Meters. 6 watts output. extremely well made and thoroughly reliable

E.I3. Separate record/replay amplifiers. 93 gns design of high performance. 14 gns
82 HIGH HOLBORN, W.C.I (I minute Holborn Underground) CHAnRcery 7401 HIGH HOLBORN :

242/4 PENTONYILLE ROAD, M.l (3 minutes from King's Cross Station) TERminus 8200

Monday to Friday 9 a.m. to 6 p.m. Saturday 9 a.m.to | p.m.
BISHOPSGATE :

228 BISHOPSGATE, E.C.2 (| minute Liverpool Street Station) BlShopsgate 2609 : 6 Closed all day § d

36 LEWISHAM HIGH STREET, S.E.I3 (I minute Lewisham Station) LEE Green 2399 e Sorlailr bt vl i s

2 MARYLAND STATION, STRATFORD, E.I5 (adj't Maryland Station)  MARyland 5879 KING'S CROSS, STRATFORD, LEWISHAM, EAST HAM:
205 HIGH STREET NORTH, E.6 (opposite East Ham Station) GRAngewood 6543 Monday to Saturday 9 a.m. to 6 p.m. Halfday Thursday.

NUSOUND TAPE RECORDER CENTRES




Philips Cassette Recorders give you

Snap in a Compact Cassette

for easiest-ever sound recording S i a Musi e s
napina usicassette Tor your

choice of music — instantly!

i WooDY
HERMAN

Shakespeare
all that jazz
CLEO LAINE

ERROLL

BARNER

AMSTERDAM
CONCERT

A )
POPS *VOCALS *JAZZ+STRINGS* FOLK+* MARCH ES-° SHOWS:+: DANCES*CONCERTS*ARTISTES
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GIFTY

SO SIMPLE To play music, snap in

Musicassettes — famous recordings in a wide choice
of titles and labels: 40/- each. To record or play back
sound, snap in Compact Cassettes: C60 (60 mins)
19/6; Cgo (90 mins) 27/6. All models play through
their own speakers (except Model EL 3312), through
radiograms, radios or other sound equipment. All
come with free demonstration Musicassette, library
rack, microphone with stand, recording lead. See
them soon!

( Philips Portable Cassette Recorder
is lightweight, travels in a carrying
case, has simple controls. plays Musi-
cassettes in mono. Take it to friends, to g
parties, on holiday —anywhere. Model

EL3301 27 gns. complete with free

Compact Cassette and microphone with

remote stop/start control.

This mains-operated
model has Automatic
Recording Control to regu-
late recording level for you.
‘Sound Mirror' reflects
sound towards you. Push-
button cassette ejector for
rapid cassette changing.
Plays Musicassettes in
mono. Input/output socket.
Slim, teak-finish cabinet.
Mono Model EL331035gns.

/_

Super stereo!

Plays Musicassettes in
stereo -makes lifelike
recordings with its stereo
microphone. Variable tone
and stereo balance controls.
Push-button cassette ejec-
tor. High frequency re-
sponse. Teak-finish cabinet.
Mains/StereoModel EL3312
48 gns. Speakers extra (GL
659): 10 gns. (+3/1 PT
surcharge) each.

On the road! Philips Port-

AS GOOD AS DiIscs

able Cassette Recorder is also
available in a car mounting,
where it runs off 6-12V car
battery and plays through car
radio. Complete with car
mounting unit and 3 extra
Compact Cassettes, Model
NP1630 41 gns. Car Mounting
only: Model EL3794, £12.10.0.

Remember — Musicassettes are made by top recording
companies. They don’t get scratched, dusty or worn.
They sound every bit as good as discs, too — especially on
Philips Cassette Recorders!

PHILPS

=/ PHILIPS
-the friend of the family

PHILIPS ELECTRICAL LTD. CENTURY HQUSE,
SHAFTESBURY AVENUE, LONDON W.C.2

(PTRO256)



Bang & Olufsen—

for those who consider design and quality before price

BEOCORD 2000K. Qutstanding semi- BEOVOX ‘B’ Type loudspeakers —
professional two track tape recorder. optimum performance from small
Built-in 4 way mixer section. 125 Gns. dimensions (11* x 5” x 10” approx.).

Portable version 129 Gns. 13 Gns.

TR R T e e
BEOMASTER 900K. Table Radio plus 2 x 6 watts High Fidelity Stereo amplifiers. Inputs
for gramophone and tape recorder. Teak or Rosewood 66 Gns. Multiplex stereo decoder

6% gns. extra.

Bang & Olufsen manufacture a com-
prehensive range of High Fidelity
equipment specially designed to meet
the needs of the enthusiast. You can
hear B & O sound and see the complete
range at the best dealer in your town or
you can write today for his name and a
fully descriptive colour catalogue to the
address below.

B &0-Danish Design—Danish Craftsmanship

BEOGRAM 1000V. Stereo transcription turn-
table unit, mounted on suspended plinthe with
magnetic cartridge, lowering device and dust
cover. 34 Gns,

Bang & Olufsen U.K. Sales Division
Mercia Road, Gloucester. Telephone : Gloucester 26841
e London Showrooms:
E e . 70-71 Welbeck Street, London W.1.
_ Telephone: HUNter 2143
6



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 avzilable through
Kodak Photographic Deal:rs everywhere.

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

( To Kodak Limited, Dept. T0A,
Kodak House, Kingsway, London, W.C.2.

Please send me literature on
Kodak Sound Recording Tapes.

Name

Address

TR

-

‘Kodak' is a registered trade mark



THE KIND YOUR CUSTOMERS WANT!

Ever Ready High Power Batteries give at least four times longer life in tape recorders, record
players, shavers, toys, etc. They give greater efficiency to whatever they power. So, for a really
satisfied customer, sell an Ever Ready High Power Battery. A satisfied customer is a regular one.

HIGH POWER BATTERIES proved for Ionger lifef

THE EVER READY CO (GB) LTD * EVER READY HOUSE * 1288 HIGH RO * WHETSTONE : LONDON N20 * TEL! HILLSIDE 8877
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COVER PICTURE

Our front cover this month shows one

of the many steps that go into the

production of a Revox 736 tape recorder,

Here the tape heads can be seen
undergoing angular adjustment prior to
being incorporated on the 736 chassis.
Other aspects of Revox manufacture
are described on page 22,

SUBSCRIPTION RATES

Annual subscription rates to

Tape Recorder and its associated
journal Hi-Fi News are 30s. and

38s. respectively. Overseas
subscriptions are 32s. 6d.

(U.S.A. $4.50) for Tape Recorder
and 38s. (U.S.A. $5.40) for

Hi-Fi News, from Link House
Publications Ltd., Dingwall Avenue,
Croydon, CR9 2TA.

Tape Recorder is published on the
14th of the preceding month unless
that date falls on a Sunday, when

it appears on the Saturday.

WITH THIS ISSUE we enter our ninth year of
publication. Eight active years of tape record-
ing, millions of recorders sold, millions of yards
of tape in computers, national and international
tape competitions, language teaching schools,
tape libraries of sound-effects, son et lumiere,
tape as an aid to drama—it all looks very
bright and promising on paper. But tape
recording as a hobby has still to get off the
ground when compared with photography or
hi-fi. It is encouraged by, and manages to
support, three magazines, yet by all accounts
most of those two million or so recorders
bought in Britain are under the stairs or in the
loft.

Many will no doubt be dusted and plugged
in for the entertainment of children and guests
during this festive season, and it is up to those
wishing to propagate the gospel of active taping
to take every opportunity of encouraging
friends and relatives to keep them dusted and
plugged in. Enthusiasts acting the host could
make a point of providing good entertainment
via the tape medium—David Haines’ plays,
for instance, can be a great source of mirth—
while those who are guests might discover with
delight that their hosts own tape recorders, and
proceed to demonstrate that ownership is
worth coupling with use. A legacy of renewed
interest, perhaps even genuine enthusiasm,
could be dotted around the country. One never
knows, our subscription department may even
be inundated with fresh orders for Tape
Recorder! Anyway, whether hosts or guests,
we wish all our readers a joyful and magnetic
Christmas, and a 1967 full of good sounds well
taped.

At present, ‘sounds,” but increasingly in the
future pictures also. Following Gordon King’s
investigation of the Sony domestic video
recorder, we report this month on a profes-
sional system. There is a certain sadness and
irony here, for EMI, pioneers in high definition
television and early advocates of tape recording
in the UK, are marketing a Japanese instru-
ment. What, in heaven’s name, is happening
to our electronics industry ? We apparently
cannot compete with the Americans in the
computer field, it has been seriously suggested
that we opt for colour television on 405 lines,
thus making us uniquely cld-fashioned in
Europe, and now we have to import a profes-
sional video recorder. Baird and Blumlein
may well turn in their graves.

This month we also carry an article on the
Revox/Studer factories, noticing with further
sadness that the BBC uses Studer recorders for
want of a British machine of equivalent quality.
Similarly, a type of capstan entirely new to
domestic recorders is employed on a Dutch
model reviewed in this issue. In this case the
system seems imperfect, but at least someone
has applied some fresh thinking, a commodity
sadly lacking in much British tape recorder
design.

Too many of our manufacturers suffer from
a mixture of insularity and false pride, an

9

attitude also sometimes found in magazines.
Following a worldwide trend, a year behind
American magazines and several years behind
European publications, we are this month
going over to Heriz as the unit of frequency
(see note on page 11). We notice, however,
that one of our contemporaries in the practical
radio magazine field has declared its opposition
to such a change, claiming that the good old
British cycles per second has the virtue of
carrying its meaning within itself. This is all
very well, of course, for people who read
English, but ‘cycles per second’ uses different
words in each language, while Hertz is univer-
sal. It could be argued that microfarad be

; Q -
written as p ~ Volts as EMF-units, Gauss as

%, Henries as 1V ind/1A/sec, and so on. No

doubt all very enlightening, but hardly practical.
For those who wish to glow wiith pride, we
British do have the Farad, Maxwell, and Watt
though whatever their nationality, we shall
stick to Volts, Amps, Ohms, Farads, Henries,
Watts, Gauss, Maxwells . . . and Heriz.

FEATURE ARTICLES

14 NO NEED TO THINK—PART TWO
By William Henry

18 GILBERT AND SULLIVAN AT CAM-
BRIDGE
By Jack Point

21 INTERNATIONAL CONTEST RESULTS
By John Bradley
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By Anthony Wigens
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By John Ashcroft
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42 ADVERTISERS' INDEX
EQUIPMENT REVIEWS

37 PHILIPS EL3556
By A. Tutchings




12 reasons why you

will be delighted with
Fidelity's sensational new
Tape Recorder

1. It has three recording/playback speeds—1§ i.p.s. for
economic speech recording, 3% i.p.s. for all general purposes,

74 i.p.s. for higher quality of music reproduction. And the choice
of speeds permits playback of tapes recorded on most other machines.
2, |t has a grouped ‘keyboard’ of mechanical controls for fast,
sensitive, positive response to finger-tip pressure.

3. It has a pause control—invaluable when making tapes for
slide synchronisation or for dubbing to magnetic stripe.

4. It has a digital tape position indicator (with instant re-set

by press button) for rapid location of recorded effects,

musical themes, etc,

B. A super-imposition facility allows, without any ‘mixing’
complications, the easy addition of a commentary to music
and/or effects already recorded.

8. It has two inputs—one for optimum use of the microphone
provided, and one for direct recording from radio, gramophone,
second tape recorder, amplifier, etc,

7. It has an output socket for a separate loudspeaker which can
be placed near the projection screen for realism. (The internal
speaker is then automatically muted).

8. It has a "'monitor’ socket (at high impedance) which is ‘live’
on both record and playback. Thus one can (a) listen (on
headphones or separate amplifier) to what is being recorded,

(b) record on tape whilst simultaneously ‘feeding’ a magnetic
stripe projector or other amplifier or tape recorder, (¢) dub

on to magnetic stripe any material already recorded on tape,

at the same time listening, so that sound/picture synchronisation
is easily checked, (d) feed a playback signal to the
“Synchroslide” type of synchroniser without silencing the

speaker.
9. Electronic controls—tone, volume, superimpose—are
designed and grouped for fast easy use with minimum possibility

of error.

10. It has the reliability and excellent performance expected

:: Mm;::'z;?;.mu? attractive to slide and cine 3'3’““ lﬂm Pmrﬂgl‘ (TWin‘traCkl 25 uns

enthusiasts, it also caters for all domestic purposes and can
be operated simply by anybody in the family.
12. At 25 gns. for the twin-track model or 27 gns. for (Fuur—track] 21 gns
the four-track model (microphone, tape and jack lead . . . .
included) the Fidelity PLAYTIME represents quite Prices include microphone, tape, take-up spool and jack lead.
outstanding value for money which is possible only
because FIDELITY make and sell more of any single ——— — . S S S— . P S ————
model of tape recorder than any other U.K. manufacturer.
TO FIDELITY RADIO LTD., OLAF ST.. LONDON W11
Please send me a brochure describing the latest I

Fidelity Tape Recorders, Record Players, etc.
NAME Mr./Mrs./Miss

FIDELITY RADIO LTD., OLAF ST, | ™™

LﬂNBUN w-11. TEI-: PARK 0131 l 1 am interested in the “Playtime" as a d hine for re “,etc.D
TAPE RECORDERS - TRANSISTOR RADIOS | ™ B noten Lo paaeel ok | ]
RECORD PLAYERS - RADIOGRAMS | — S - -




WORLD OF TAPE

PAINLESS HERTZ

EADERS will notice a small change in
terminology in this issue. In line with
our sister publication Hi-Fi News, and some
other audio magazines, we enter 1967 with
Hertz in place of cycles per second. This unit
is now normal in audio circles throughout both
North America and Continental Europe and,
as increasing numbers of manufacturers—with
an eye on exports—are finding it convenient
to use Hz and kHz instead of ¢/s and Kc/s, we
have decided to follow the international trend.
Some further comment on this change will be
found in the Editorial on page 9.

COMPONENTS BY POST

OMPONENTS, kits, audio equipment,
valves, transistors and “special services”
are among the contents of the 1967 Electronics
Catalogue prepared by DCA Electronics Lid.,
28 Uxbridge Road, Ealing, London, W.5. The
catalogue is described as a time-saving shopping

medium and is available for Is.

A NORWEGIAN SWEDE

HE Norwegian Radionette company have

pointed out to us an error in a recent
New Products reference to their Multicorder.
This was incorrectly referred to as being of
Swedish manufacture.

TAPE CONTEST PRIZE GIVING

RIZES were presented to winners in the

1966 British Amateur Tape Recording
Contest at the Criterion, Piccadilly, on Novem-
ber 4th. Winners and their tapes were detailed
in the November issue (page 407), the top tapes
in each of the three sections—together with the
‘Tape of the Year'—being replayed on this
occasion for the benefit of assembled guests.
Josephine Douglas presented the prizes to all

prize for Making of a Mass (below).

except Mr. A. F. Grant, who came all the way
from Aberdeen on behalf of the St. Peter’s R.C.
Secondary School (who made The Bus Run)
only to discover that the Mastertape Trophy
had not yet been retrieved from last year’s
winner! However, all the other shields, cups,
cheques and packages of tape were to hand,
winner P. Griffin (Breeze and I, first prize in
‘advanced amateurs’ section) kindly donating
part of his prize to charity.

During the evening Mr. Robert Corfield, a
runner-up in the British Contest, received a
prize of 250 Swiss Francs for his success in the
International competition, as reported separa-
tely by John Bradley on page 21.

After the ceremony we learnt from Alan
Brown, maker of Excerpt from Macbeth, ‘Tape
of the Year,” that possibly he had been the
first ever to use the sound of boiling rhubarb
for serious effects. The word ‘rhubarb’ is often
used (so they say) by actors for crowd noises
on the stage, but Mr. Brown’s mother could
hardly have expected the rhubarb simmering
innocently on her cooker to provide—at half
speed—the bubbling cauldron for Shakespeares’
Witches, or to become famous in the process.

Entries were down on 1965, but the organi-
sers have high hopes for the 1967 BATRC—
details of which will be announced at some
future date.

BIAS AND MONITORING

HE employment of a single valve as a

monitor amplifier, on playback, and
bias oscillator, during record, has often been
adopted by tape recorder manufacturers as a
means of keeping down the price of their
products. A new circuit developed by Thorn
allows the output valve to power a bias
oscillator, but retains the monitoring facility
during recording. A transistor power oscillator

K. Mckenzie (above) receives

his prize for Grandfather's Chronoclasm.

“Tape of the Year" trophy, won

by Alan Brown (left). P. Griffin (lower left)—
creator of Breeze and I. R. Partridge

accepts the Oxford University Recording Society's

“Berg’s Chamber Concerto for violin, piano,
and Thirteen Wind Instuments always
stops him squawking.””

is wired in the output valve cathode circuit
operating current being supplied to the tran-
sistor collector and base by a potential divider.
A tapped tank coil in the collector circuit is
coupled inductively with a coil in the emitter
circuit, the bias current feeding then through
capacitors to the record and erase heads.

LACK OF VISION

HE combined effect of two small errors in

the layout of 4 Japanese Miracle, pub-
lished in December, may have caused some
considerable confusion to readers. We apolo-
gise for this inconvenience and would point
out that the article was continued from page
473 to 481 and thence to 488, not simply from
473 to 488 as published. Also, the first line of
text on page 473 was wrongly transposed to the
top line of page 481.

CROYDON POSTAL CODE

S part of a new scheme to automate the

GPO system, the area of Croydon occu-
pied by Link House Publications has been
uprooted from Surrey and replanted in
CR9 2TA. Correspondence intended for Tape
Recorder and other Link magazines should
therefore be addressed to Link House, Dingwall
Avenue, Croydon, CR9 2TA.

BBC BROADCAST THEIR CONTEST WINNERS

OT to be confused with the British
Amateur Tape Recording Contest, the
BBC recently ran a national tape recording
competition organised by their North Region
studios. Successful tapes are to be broadcast at
9.30 p.m. on the Home Service on Wednesday,
14th December—the day this magazine is
nominally published. Lasting 30 minutes, the
programme is expected to be narrated by
Colin Shaw. We understand that the BBC
were delighted at the response to the competi-
tion, which was on a theme of Summer.

SCOTCH PRODUCE A VTR

HE New York Hilton Hotel was the site

chosen for the press debut of the 3M
Wollensak VTR-150 video tape recorder.
Scotch %in. video tape provides the recording
medium, transported at 7% ifs past a helical-
scan rotating head. Tape costs thus amount to
some £13 per hour, price of the recorder being

(continued overleaf)



WORLD OF TAPE CONTINUED

about £500 ($1500). Camera, monitor/
receiver, microphone, headset, tape and
recording leads add another £500 to the price.

The Japanese manufacturer Martsushita
(National), themselves marketing a ¥£530
video recorder in the USA, have announced
that they are currently developing a model to
sell at less than £200. They hope to introduce
this in 1967.

BBC DEVELOP SLOW-MOTION EQUIPMENT

SLOW-motion television machine has
been developed by the BBC Designs
Department, comprising a modified video
tape recorder and a magnetic disc unit. The
equipment permits slow-speed reproduction
or indefinite stop-motion within seconds of

tiously produced by Theatre Projects (Sound)
Ltd. Seventy-eight reels of tape, 160 hours of
mixing and 1,300 splices went into the recording
—one of the biggest undertaken by the com-
pany since its inception in 1960.

EMI IMPORT SONY PROFESSIONAL VTR

N addition to the recently announced £365
domestic video tape recorder (imported by
Debenhams Electrical), Sony are now marketing
a high-quality television recording chain in
Britain, under the auspices of EMI Electronics.
The system centres on a helical-scan solenoid-
controlled machine —the PVI20U — which
utilises 2in, tape, transported at 5 i/s. Frequency
range of the recorder is up to 2.5 mHz, versions
being available to suit 405- and 625-line
standards. Two audio channels are provided,
with respective signal-to-noise ratios of 40 and

purposes, Facilities are provided to allow
sound to be added after the video information
has been recorded.

The PV120U sells for £2,820, an 80-minute
reel of Sony tape being £47 (empty tape spools
are £8 10s.!). Replacement video and sync
heads are £51 each and have a useful life of
some 500 hours. An accessory remote-control
switch unit is available for £29.

A sync pulse stabilising unit is available at
£950, and may be employed to give greater
picture steadiness than is possible when the
recorder is simply locked to the mains. In
addition, a video waveform monitor may be
purchased for £354.

NEXT MONTH

TO BE PUBLISHED on Saturday 14th Janu-
ary, the February issue will include a critical
examination of ‘sleep-learning’ by John

the scene being taped. Four images of each 30dB, for sound and general monitoring

frame are recorded from tape by
the magnetic disc to overcome flicker.
Used for the first time during the recent
World Cup football series, the system will be
the subject of a lecture to the IEE/IERE/
Television Society, by Mr: P. Rainger, on
24th October.

Mollen of the Oxford University Institute of
Experimental Psychology. Battery portables
—the Telefunken M.401 will be reviewed, the
EMI L4 field-tested, and the Optacord 408
discussed in Tape Recorder Service.

B & O PRICE REDUCTIONS

EDUCTIONS in the prices of several
Bang and Olufsen products have been
announced by the importers. Among the
models involved are the de luxe 2000K and
2000T recorders, reduced by 10 gns. to respective
prices of £131 5s. and £135 9s. The 1500 tape
unit has fallen 8 gns. to £101 17s. The Beolit 600
portable radio has been reduced by 3 gns. to
£26 5s., the 611 by 2 gns. to £34 13s., and the
800 by 7 gns. to £40 19s,

GREAT SEA BATTLE OFF BAKER STREET

ADAME Tussaud’s Waxworks off Baker

. Street is the site of a spectacular
reproduction of the Battle of Trafalgar,
installed to celebrate the 161st anniversary of
Nelson’s finest hour. The unusual feature of
this particular installation is that it is accom-
panied by tape-recorded sound-effects, ambi-
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SOUND AND CINE

CLAPPER board consists of two pieces

of wood hinged together at one end.
Each piece is marked with a clear pattern, so
that examination of a strip of film will clearly
reveal the frame in which they first make
contact when they are banged together. The
lower piece of wood will usually have a slate
inset so that a description of a particular shot
can be marked on it, and easily erased.

You may have seen studio shots of the
clapper board being used in professional film
productions. It is part of Hollywood film lore
by now. From clapper boy to film producer, in
the manner of newspaper boy to big time
publisher. On a film set the procedure runs
this way :

The director, satisfied that the scene is
properly lit and adequately rehearsed, calls out
“Roll ’em ! At this point the cameraman
switches on the electric drive of his blimped
camera, and the sound recordist starts the tape
recorder, which is wired in sync to the camera.
A moment later the sound man, wearing head-
phones, indicates to the director that his
machine has hit sound speed. The director
nods, turns to the clapper boy, and says
“Mark it I

The boy steps in front of the camera smartly,
holding the board up in line with the lens, and
says, “Scene sixteen, take one” or whatever is
appropriate, then closes the top hinged
section hard, to make a sharp ‘clack’ which
can register on the sound track. He then hops
out of the way and the director calls “Action!”

Ultimately the director views the mute
rushes and decides which ‘take’ of each shot
is the best. On a tricky scene, especially on a
day when actors are a few degrees under, there
may be any number of takes. The editor can
identify each by reading the inscription on the
clapper board.

When editing begins the editor has the
chosen takes assembled on one roll of film (a
cutting copy, not the original film) and a
separate roll of magnetic coated film carrying
the associated sound track. The start point of
each take can be visually recognised by
examination of the film : where the clapper
board is closed the actual instant of contact

can be recognised. At the same time the start
point of the sound track can be detected by
the ‘clack’, precise location being established
by running the magnetic film backwards and
forwards over the track reader, as the editor’s
sound head is called. )

With positioning established, both picture
and sound are locked on synchronisers, so
that if the picture is advanced fifty frames, the
sound is advanced the same amount (frame
counters show the editor the length of each
shot—particularly important where timing is
critical, as when cutting pictures to music).

1 have gone into this matter of professional
sync technique at some length to emphasise
the importance of the clapper board. Even if
you are not ultimately editinrg with magnetic
film on synchronisers, you do need to know
where to start the tape in the recorder for a
dubbing session. It is possible to hold up the
shot description on a sheet of paper, read out
the legend, drop it, and then clap your hands
before the camera. A perfectly functional
method, but shoddy to behold. My theory is
that any exercise designed to achieve pro-
fessional results is best undertaken in as
professional a way as possible.

For my first sound recording efforts I have
been using an improvised clapper board. It
works. I have not shown a photograph for
this month’s progress picture on production of
The Country Lovers because I am ashamed of
it. Being wood, it really needs strong lettering
for legibility. It is also difficult to erase earlier
inscriptions, because they have been written
strongly ; I resolved to buy a professional
clapper board for subsequent sound recording
sessions.

Alas for the aspirations of the man using
amateur gear who tries to buy professional
trappings. I have searched catalogues galore,
such as Edric’s professional hire service and
the Film Year Book, tryirg to find the right
company to contact. So far I have drawn a
blank. But my heart is as set on that simple
item now as once it was on owning a canvas
folding chair with the magical word ‘director’
stencilled on it . . .

Filming ‘proceeds quietly but effectively on
The Country Lovers. At this stage our problems

13

GOING LIKE THE CLAPPERS

BY ANTHONY WIGENS

are prosaic, though bothersome. Little things
like someone always being on holiday when
location filming is planned. Next time Tl
make a short version of Dr. Zhivago and work
in the winter when people aren’t constantly
popping off !

Almost as big a problem is that of parking
the car. Rarely, very rarely, does a country
road provide a layby anywhere near the spot
picked for filming. The time this involves in
hunting for locations on my own is horrifying,
because I have huge tracts of country to comb
still. A helicopter seems the solution,

Time is always a major factor in film work,
but last summer brought it home to me with a
vengeance. Editing of The Country Lovers is
clearly going to occupy months. But other
lengthy operations can’t always be anticipated.
Shopping for batteries for the Philips portable
is a constant chore. In our part of the world
Ray-O-Vac batteries don’t appear to be well
distributed. On one occasion I called at five
radio dealers before finding one which stocked
the leak-proof version. I needed five of these
cells. Four were all they had in stock . . .

Ever-ready have much better distribution.
But, as I discovered when I wrote a test report
on the EL 3300, the base of the Ever-ready
Ull doesn’t make perfect contact with the
recorder’s terminals, and there are intermittent
breaks in the power circuit on occasion,
especially after the recorder has been moved.
The Ray-O-Vac cell has a different base
design and has never failed me yet. I now buy
up quantities when I see them on sale and keep
them by me.

With long takes in the field, it is essential
that batteries should be at full power, or the
tape is pulled a little more slowly through the
machine than it should be (it’s slow enough
already, being 1% ifs. Incredible the quality it
provides). Naturally, on playback with a new
set of batteries, the pitch alters. One ruse I've
used in the past, when I’ve suspected that a
tape has been recorded too slow, is to remove
the complete set of dud batteries and keep
them for the time when I need to re-record the
slow tape. They are then put back in the
machine and if 'm lucky I can get a transfer
of the sound without too much distortion,



NU NEED
10 THINK

PART TWO

SOME COMMERCIAL DESIGNS

R

BY WILLIAM HENRY

INCE the preparation of the first part of
this discussion, my friends at Grundig have
pointed out that (a) automatic recording level
is not so new as I may have implied, and (b)
the description of the principles, based on the
Philips EL3552 circuit, does not tell the whole
story.
Making allowance for some friendly rivalry,

we must acknowledge that AGC has been
used in sound recorders for more than ten
years—] am informed that over a million
Grundig Stenorettes have been produced—but
must restate our case. Using any automatic
system for speech alone is very different from
applying the technique to the recording of
music. It is vital that the alteration of gain to
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avoid overload shall not modify the original
signal.

To do this, the tape recorder must maintain
the full dynamic range of the signal, or cres-
cendos and quiet passages will be smoothed
out to a common loudness. It must keep the
best possible signal-to-noise ratio, which
usually means recording at as high a level as
possible, short of overloading. To do this,
the automatic circuits must be adjusted so that
they give full gain to weak signals while not
allowing the amplifier to exceed the full
recording level.

Next, the control network must incorporate
a delay arrangement, so that the correct
recording level is maintained for a period of
time—this period varying for music and speech,
the latter being much shorter. Equally im-
portant is the muting facility which enables
the amplifier to retain its noise and hum-free
operation even where no input signal is present;
ie., full gain should not be automatically
applied in the absence of a bias-operating
signal.

Of similar importance, though seldom
considered in the literature on the subject, is
the fact that the recording and playback
characteristic must not be altered. There is a
rise in gain at high and low frequencies, to
compensate for system losses and recording
head characteristics, and feedback circuits are
used to tailor the response curve so that we
can play back a pre-recorded tape with
confidence. The control system used in auto-
matic devices must not interfere with this
correction circuitry. This often means quite
complicated switching and auxiliary circuits,
some of whose components may appear
irrelevant at first sight, In this section, we
hope to show the various methods whereby
leading makers have achieved their object,
explaining the process as we go along.

To begin with, fig. 1 shows an idealised (and
virtually impossible) input signal, followed by
the comparison between the signal as recorded
with manual control, dependent upon our
personal responses, and automatic control,
determined by the setting of the machine. Note
that an initial adjustment is needed to get the
signal peaks within the correct recording level



of the machine, as indicated by meter or magic
eye. Then, when the signal drops, the dynamic
range forces us to accept a poor signal-to-
noise ratio unless we hover anxiously over our
gain control, and subsequent peaks again run
us into distortion. The automatic control
makes a much more rapid initial adjustment
than our reflexes will allow, tends to keep the
signal in an ‘improving’ mode to beat the
signal-to-noise deterioration, and again levels
off the signal when subsequent peaks occur.

This is a Grundig diagram, modified to suit
our purpose, and our first example must be
the now famous ‘Magic Ear’. Although the
TK18 was the innovator, and a basic circuit
of this model is given at fig. 2. there are now a
number of machines modified to include the
‘automatic’ facility—TK18, TK23, TK400,
etc.

The arrangement usually incorporates an
EF86, low-noise pentode, a vari-mu valve,
such as the EF83, and a double-triode control
amplifier. The signal passes through the EF86
and is fed to the EF83. If it exceeds a pre-set
level, the EF83 conducts and feeds the head
amplifier : triode section of the ECL86. The
frequency correction network is connected
between anode and grid of this stage. Part of
the signal is applied to the control amplifier.
Second half of the ECC81 is adapted to cathode-
follower circuitry, with a rectifying diode in the
output circuit to produce a negative DC signal.
This charges up a 10pF capacitor, which
discharges through one or two resistors,
depending on the time-constant required, and
this biases back the EF86 and EF83.

When the signal is below the ‘threshold
level’, the EF83 remains cut off. A greater
signal than the pre-set threshold causes it to
conduct and the control amplifier receives a
signal. The bias across the cathode load of the
cathode-follower is rectified and the negative
DC thus obtained biases the EF86 and EF83
stages. The amount of bias depends on the
signal level—the greater the signal, the greater
the bias. But because of the time-constant of
the circuit, the charge across this large capacitor
is maintained even when the signal again falls
below threshold level. As the charge falls
away, the EF86 and EF83 gradually increase
their amplification factor, but if a signal
arrives causing a greater voltage at the electro-
Iytic than its discharge level, the voltage
across the electrolytic again increases, applying
the appropriate bias. The time delays quoted,
15 minutes for music, 3 minutes for speech,
are the time it takes for the charge to die away
with no further triggering impulse rising above
the threshold ; but when the machine is
switched off, or to playback, the electrolytic
is short-circuited, discharges, and is ready to
start again.

Points to be noted about this circuit are the
arrangement of cathode circuitry of the control
half of the ECC81, where the resistors form a
potentiometer from HT to chassis, and the
cathode voltage can be set very precisely, so
that adjustment of threshold and pre-set
sensitivity controls is exact. Also, the 10uF
electrolytic across this cathode must be of a
fairly high working voltage, in fact 70/80V;
and the MKT type which acts as a charge
capacitor for bias has a working voltage of
125V.

Setting-up of the threshold control can be a
bit fiddly, and on no account should this be

done by trial and error. A valve voltmeter,
audio generator with regulated output and
matching networks are needed to obtain the
best results—and full details can be given to
readers who may need this information and
are prepared to take a little trouble.

Still on the subject of Grundig, but this time
with an emphasis on the dictating machine,
fiz. 3 shows three variations on a common
theme. 3a is the older, valved version of the

Stenorette, which reverts to the method of
automatic control that we considered in the
first section of this article.

A double-diode-pentode is the heart of the
circuit. The diodes are strapped to form a
single rectifier, receiving a signal from the
output transformer which produces a pro-
portionate DC bias across the 10 megohm
rectifier load. R2, C2, R3, C3 filter audio

(continued overleaf)
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NO NEED TO THINK CONTINUED

frequency variations from this bias voltage to
avoid feedback, and the bias is applied to the
pentode section of the combined valve, with a
reduced amount also tapped off and fed to the
EF86 input stage (via R4/C4). There is a two-
position sensitivity switch, which, in conjunc-
tion with the pre-set sensitivity control, allows
immediate switched control of the signal level
without affecting the automatic facility—a
boon to the busy secretary.

The transistorised version, shown in fig. 3b,
also takes the control signal from the output
transformer, but uses it in a different way. As
the control of the base bias of TR1 has to be
effected without alteration of the load im-
pedance of the transistor, the diode D1 is part
of the stabilising circuit. As the audio signal
causes D1 to conduct, the base potential of
TR1 changes, without affecting the impedance
that the base-emitter circuit ‘looks into’ and
gain is regulated in proportion to the control-
ling audio voltage.

Again, this is a direct method, with no
attempt to provide delays and so on, and, as
the machine is intended only for speech, such
refinements are not needed. However, fig. 3¢
shows a slightly different method, employed in
the Stenomatic dictating machines, where the
emitter voltage is varied and this is included
to lead us on to more ambitious transistor
control circuits. The Stenomatic is something
of a throwback, using coated foil wrapped
around a rotating drum, instead of conven-
tional tape, but the circuit is still of some
interest, The signal from the output trans-
former is applied, via a low-pass filter R4, C1,
to the diode D2, rectified and passed as a
positive voltage to counter the forward
resistance of D1, which is biased by R3. C2
filters audio frequencies from the circuit and
C3 acts as a charge capacitor. The voltage
across C3 acts as a reference level to control
the bias of TRI.

The foregoing shows that control of a
transistorised circuit is not always quite so
straightforward as control of a valved amplifier.
It is not sufficient to shoot in a rectified and
filtered portion of the amplified signal, as the
impedance of the transistor is much more
critical than the grid-cathode circuit of an
amplifying valve. An example of yet another
way of effecting control is seen in fig. 4,
which is the section of the Fi-Cord 202 used
for automatic recording control. But it is
worth noting that the 202a (now being sold at
about half-price) had the automatic function
deleted. Fi-Cord were never very happy with
it, and the circuit given here is used as a guide
to techniques rather than an aid to trouble-
shooting !

A choice of manual and automatic recording
levels is provided by turning the gain control
fully anti-clockwise, when the switch S2A
opens and TR2 is part of the collector load of
TRI1. A fixed collector load, R4 is provided
to prevent damage during switching. TR2 is
shorted out in the playback mode, but during
Record, the emitter bias of TR2 is set by the
resistance of VR in its minimum position. A
rectified audio signal is received at the base of
TR2, causing it to change impedance, thus
acting as a varying AC load to TRI1 collector.
The impedance varies inversely with the

amplitude of the signal being fed back.

Coming back to the more comprehensive
types of automatic recording level circuit used
in machines intended to handle a wide range
of signals—both dynamically and in frequency
range—we next take a look at the Elizabethan
Automaric 2 and 4 (fig. 5). This is again a
valved circuit, with a vari-mu amplifier, but a
circuit at first sight much simpler than either
the Grundig or Philips models previously
considered.

The points to note about it are (a) the very
high—80M—Iload resistor, which in combina-
tion with the 1uF charge capacitor provide the
long time-constant, and (b) the use of two
pre-set controls, needing some careful setting
up of the circuit.

There is, in fact, a similar catch in setting up
this circuit as we found with the Grundig
Magic Ear. If an over-adjustment is in-
advertently made, we have to go back to
square one and start all over again ; no use
simply easing back the control setting—the
bias, once triggered, stays in play for the time-
constant delay period. (No arguments from
purists about 63.2%; please !)

As fig. 5 shows, the circuit consists -of a
control amplifier which boosts the signal
sufficiently to provide a rectified bias to the
EF89, via a pre-set recording level control,
whose purpose is to limit the voltage applied to
the grid. The control voltage pre-set is then
adjusted for the maximum triggering voltage
after the record level has been determined. The

actual figures, using a valve voltmeter at the
anode of the driver stage (triode section of an
ECLS86), which is the stage subsequent to the
EF89, and an input of 2mV at 1kHz to the
microphone socket, are 12V record level, and
the triggering input is 20mV. This gives a
20dB control range, although in practice there
is some spread, and an input of 100mV will
give readings between 6 and 24V at the ECL86
triode anode—but if the input is then reduced
to 2mV and the 1pF discharged, a reading of
more than 8V should be obtained.

When adjusting, the control voltage pre-set
begins fully clockwise, the 1p.F charge capacitor
is temporarily short-circuited to discharge it,
and the record level pre-set is turned slowly
until the 12V reading is obtained. Then the
input is increased to 20mV—slowly again—
and the control pre-set turned back until 12V
is again read. If you over-run this figure,
discharge the 1uF and start once more. Then
carry out the wide-range check from 100mV,
noting a reading of between 6 and 24V, reduce
to 2mV in, discharge, and note that at least 8V
output is obtained.

Sounds - very complicated, but like all
advantages, automatic recording level must be
earned by taking that little extra care in
initial setting—after which we can sail along
happily, and ignore the quirks of interviewees
who persist in bellowing into the mike !

Fidelity, Telefunken, Sony and the simple
and effective circuit used in that prince of port-
ables, the Nagra, will be discussed next month.
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PERSONAL BIAS BY JOHN ASHCROFT

HE curse has struck again. The other
month I said my proximity made the
most reliable equipment suffer improbable
malfunctions. (4 Nagra commencing a David
Kirk trial in our office ‘died’ on us a few
minutes before Mr. Ashcroft walked in on his
first visit. We presume that he brought his
curse down from the hills with him, and can only
hope that he took it back up there when he left.
—Ed) The following week I bought a foreign
stereo mike whose maker’s name is a byword
for quality and dependability. On one channel,
a speaking voice modulated the tape happily at
half gain. On the other, I had to swallow the
mike and shriek my gizzard raw before any-
thing condescended to register faintly. The
mike went back to the importer, and was
returned, fully operational, within a few days
—which makes a gratifying contrast to my
adventure with the highly renowned British
mike-maker, described in the last column. All
the same, it shows my gremlins are still around.
“You think you have problems?” says an
embittered colleague. *‘They should employ
me as a tester . . . any random sample I select
inevitably goes haywire.”

His magnetic stereo-cartridge and his
amplifier have been double-checked and
pronounced perfect ; so have his stylus and
pickup arm. Together, on paper, they produce
heavenly sounds. In practice he gets a thin
dull racket with reduced treble yet miraculous
magnification of any snap, crackle and pop on
a mint disc.

He spent over a hundred pounds on an
American recorder of worldwide renown : it
recorded scarcely anything at full gain, although
with the volume at nominal zero on replay the
amplifier hiss and hum was clearly audible ten
feet away.

His protests produced a replacement which
fully modulated the tape whenever the gain
rose above zero; its recordings were the
loudest he’d ever heard, but were 90%-odd
distortion. So he exchanged it for a British
machine of solid build and impeccable reputa-
tion. On arrival, it refused to work. A taut
mains-lead connection nad snapped in transit,
When this was fixed, one amplifier still re-
mained on strike ; ne traced this to a soldering

fault. Now the machine works perfectly . . .
but he can’t use his favourite brand of tape on
it.

Oh, the stuff records beautifully. But let me
explain. Until recently it was my favourite
tape, also. I dubbed some material on to a new
reel of it, for replay at the club, on a similar
machine. After five minutes a vicious crack
from the loudspeaker frightened us. After
four minutes, another; then after three
minutes . . . two . . . finally the cracks were
coming every few seconds. Airily, Ebenezer
told us that it was due to static discharging
from the tape.

But it happened only on that make of
recorder at 74 ifs. At 3%, no trouble ; on other
recorders, no trouble. On the afflicted machine,
all was well as long as we persuaded a volunteer
to divert the tape manually from one guide
(that is, poke his finger among the works and
see what happened). He got fed up of standing
there while static discharged itself silently
through his clammy trembling finger so we
abandoned the programme. Since then I've
heard of other owners of this excellent recorder
having similar problems with this (equally
excellent) tape . . . and some had used the two
together for years without a single spot of
bother.

Coincidence, perhaps, but lately this reput-
able tape no longer has its name printed on it,
and seems to be responding less cleanly on my
equipment . . . a modification in bias and
general production? 1 don’t know; but
there’s certainly a feeling of unrest among
colleagues who formerly swore by the stuff.

Some spools of equally reputable manu-
facture were on sale at reduced price. I tried
it : the stuff left a purple stain on the head-
faces which meths would not remove, and it
took three playings of an 1800 foot spool of
another tape to wear off. And as for really
cheap tape . . . we began assembling the club
library on a brand which cost about a quarter
the usual price and recorded very well indeed,
but . .. ! Its edges became frayed, it stretched
horribly at the least provocation, and squealed
like a tortured banshee on several makes of
machine. And the results of fast-winding and
braking on certain machines were gruesome,
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Incidentally, I had always thought that two
well-known British recorders were filled with
concrete in case their owners wanted to record
musigue, but now I am convinced it’s to keep
them from taking off during fast-wind. People
criticise the comparatively leisurely winding on
my machines, but at least I can watch the
counter and halt within seconds of the word or
sound I am seeking. The fast-wind on these
other two machines frightens me. I keep
thinking of those indicators on The Time
Machine blurring into invisibility, and when
the process is halted I'm always vaguely
surprised to find that it’s still Friday.

As for the stereo mike which is now behaving
satisfactorily . . . I stood it in the front garden,
closed the window, and monitored on two
loudspeakers. From up there, a dog’s bark—
and the echo from another point. From over
here, a treeful of birds ; over the road, more
birds on a hedge, so clearly defined that you
could point to every one; in contrast, the
distant purring drone of a Fordson Major
tractor, and a peculiar clattering from a
neighbour’s garden (defensive screens being
erected 7).

A van purred sedately across the room ; a
Mini went speeding by ; and, most shattering,
a lorry laden with bales came groaning from a
bookcase, changed gear ferociously in the
middle of the fire (well, wouldn’t you?) and
thundered off through the living-room door.
Stereo can definitely transform acceptable
sound-effects into much livelier experiences.

Mind you, ‘stereo’ is a misnomer. Regard-
less of what advertising copywriters tell us, we
don’t get three-dimensional sound ; the effects
come from a flat area lying between and beyond
the speakers, and the dimension of height is
missing. Even so, weird illusions occur, and
my experiments produced a real beauty.

Far and high, hence slow-moving, an aero-
plane murmured across the sky. At first it
comes from somewhere near the ceiling, on the
right (nowhere near the speaker); after a
while it rumbles way overhead, and eventually
ends up crawling along the ceiling on the left
(again, nowhere near the corresponding
speaker). Heard in utter darkness it’s almost
scaring—the plane actually seems to hover
slightly behind me at one point. All right, all
right, it’s psychological, it’s a fluke of room
acoustics, and Ashcroft’s been at McFee’s
Mountain Dew again—but it fascinates me,
and I'd like to hear of anyone else’s similar
experiences.

Now I want a battery stereo machine—just a
robust, reliable, simple basic recorder operating
at 7} ifs, no needless speeds and fancy frills.
Oh, and it must use inexpensive batteries—
unlike those recommended for the mono
machine I'm currently using. Ha !'—reminds
me, I was going to buy a rechargeable battery
kit for it. Therecorder-makers advertised them,
saying the batteries could be “run down and
recharged almost indefinitely.” Some detailed
queries resulted in the following encouraging
news from the same source : the batteries did
not maintain full power for the stated period,
and after four or five rechargings should be
replaced entirely as they began to gas and swell
more rapidly and trigger the charger cut-off
switches before actually absorbing anything
like a full charge.

T’ll leave you to ponder on that.
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VERY year the Cambridge University

4 Gilbert and Sullivan Society produces one
of the G. and S. operas in a Cambridge theatre,
For the last few years the performances have
been recorded for playback at the Annual
General Meeting—where the recording and
memories are mellowed by flowing wine—and
for transfer to disc when there was sufficient
demand to make this economical.

In the spring of 1964 lolanthe was produced
at the A.D.C. Theatre. It was then that the
first serious attempt was made at recording one
of the society's productions; in previous
years there had been attempts with a single
microphone slung high in the auditorium, but
these inevitably suffered from audience noise
and lack of clarity.

Theatre people are sometimes a little wary
of recordings, and the recording team were not
on this occasion given quite as free a hand as
they would have liked, thus causing quite a few
problems when it came to rigging the micro-
phones.

No microphones were allowed on stage
other than three placed at intervals along the
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footlights—the rest had to go in the orchestra
pit on a level at which they would not be
visible to the audience against the illuminated
stage. This meant that, even using directicnal
microphones (an STC 4038 cardioid capacitor,
Reslo and Film Industries ribbons) backed up
by a Grampian DP4 and three other moving-
coil omni-directional microphones, the orches-
tra came over rather too loudly and the
chorus at the back of the stage were muffled or,
at times, almost inaudible. In addition, there
was an amount of stage noise picked up by the
microphones in the footlights, although
audience noise was virtually nil. Soloists at the
front of the stage (generally more quietly
accompanied— came over rather better, and
this naturally affected the subsequent choice of
items for the record. Although the orchestra
was reasonably balanced internally, due to the
liberal use of microphones, its intonation
sometimes left a little to be desired (as so
often happens in amateur performances), so
that the heaviness of the orchestra relative to
the singers was not a help. From the point of
view of the audience in the theatre, however,
the balance was much better, and any faults
were overlooked in the tremendous spirit of
the occasion.
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The microphone cables were bunched to-
gether in the pit with insulating tape and led
out through a skylight in the wings down the
side of the theatre and in through the window
of the props room below, where the workshop
had been turned into a temporary studio. This
was shut off by a fire-proof door before every
performance, and a thoughful fire officer
provided extinguishers and buckets of sand
just in case the equipment should overheat !

The recording was made on two Brenell decks
using kit built versions of the Mullard Type C
valve recording amplifier, with external peak-
reading meter. The tapes were run at 15 ifs for
best quality and ease of editing, with the tapes
overlapped and with fresh tapes each night so
that the best performances of the week, of
each item, could be picked out and used when
making the record.

The microphones were fed into two mixers ;
one was a small commercial type having four
channels and the other, fed by the first, a home-
made valve mixer belonging to a member of
the Cambridge University Tape Recording
Society who was organising the production of
the recording and doing the mixing. Three
other members of the team ran the decks



{monitoring either off tape or direct from the
mixer), adjusted recording levels as necessary,
gave cues and made notes in the script—as well
as switching on a battery of kettles during the
applause preceding Act I finale to make coffee
for friends in the cast.

For monitoring, a Mullard 5-10 amplifier
fed a Wharfedale 8in. unit which was mounted
on a well-damped concrete column. Although
not exactly portable, this arrangement gave a
respectable account of the quality and allowed
quite a high listening level.

For the playback in St. John’s College, it
was suggested that each act should be played
without breaks at the tape changes (remember-
ing that even 8%in. reels of LP tape last only
half an hour at 15 ifs) with a refreshments
interval between the acts. This called for
split-second timing of starts and changeovers
on cue as each tape ran out ; lengths of tape
for a five second run-up were measured off on
each reel and the tape was held on the cue mark
with the pause control, until the overlap cue
came up. It was then possible to switch or
cross-fade between the tapes five seconds later
when both tapes were running at the right
speed, with no risk of ‘snatch’. It was amusing
to see the faces of people who watched the

tape on one machine running out, while the
music went smoothly on ! It takes practice
but the changeover can be done with no break
and no overlap at all, just like a well made splice.

The recording produced some discs and
dubbings which were quite popular, but one of
its greatest values was as experience for
subsequent large scale recordings. Among the
points to emerge were that next time there
should be better coverage of the chorus at the
back of the stage ; that, provided they were
correctly placed, fewer microphones could be
used with better results (with far less needed
for the orchestra) ; and there could be consider-
able economy on tape by recording the music
at 15 ifs whilst making a separate complete
recording of the whole production at 3% ifs
for the playback at Society meetings and for
the archives.

In 1965 the G. & S. society were invited to
perform in the Arts Theatre. The performance
was to be of The Yeomen of the Guard and
once again the recording was to be in mono
(although it provided an excellent oppor-
tunity for doing experiments at rehearsals with
multi-mic stereo).

A special recording session would have been
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the ideal, with the cast and orchestra in an
empty theatre, for this could lessen the amount
of editing, allows retakes, and makes balancing
and microphone placing so much easier. How-
ever the cast seemed to prefer a ‘live’ recording,
and so the idea of a special recording session
was scrapped. Fortunately, however, the
stage manager did agree to having micro-
phones on stage, provided they were out of
sight.

The main recording was made on a Brenell
machine, with the Cambridge University Tape
Recording Society’s mixer (built by David
Robinson, and a forerunner of the one des-
cribed in his series of articles in Tape Recorder).
In brief, this mixer will accept inputs from six
microphones in mono, or three spaced micro-
phones on each channel for stereo; it has
conventional rotary faders and ganged main
fader, balance and level pre-sets, stereo PPM,
headphone monitor output, talkback facilities,
a built-in line-up tone source with warning
flashers, and twin control keys for two recorders
such as the Tape Society’s Revox. (The Revox
was not used for the master recording for this
was to be at 15 ifs, so these control keys were
not utilised, but full use was made of all the
other facilities.) (continued on page 21)



Emitape 99-the long play tape formulated

for 4-track recorders

Emitape 99 has been created by E.M.L., the original and
largest British manufacturers of magnetic recording
tape, in co-operation with [.C.|. who have produced a
special ‘Melinex” film base material for this new
production.

Emitape 99 has greater strength—perfect tracking at all
speeds—and outstanding hi-fi performance has been
achieved by the most up-to-date coating technigues.
Three other high quality grades are in the Emitape range:

THE MOST ADVANCED MAGNETIC RECORDING TAPE IN THE WORLD

Standard Play 88 for use at professional tape speeds;
Double Play 100 for more recording time ; Triple Play
300 for maximum playing time on battery portables.

Emitape is supplied in a free transparent two-piece
library case originally designed for computer tapes. It
gives compact dust-free storage and easy indexing.

Emitape is used nine times out of ten by the B.B.C.
All the best dealers are Emitape stockists.

AN E.M.I. GROUP PRODUCT

E.M.I. TAPE LIMITED,
HAYES, MIDDLESEX




THE INTERNATIONAL
SOUND RECORDING CONTEST

A REPORT BY JOHN BRADLEY

'HE modern and airy Hilversum Studios

of the Dutch VARA Broadcasting organ-
isation were the setting, on October 23rd and
24th, of the 15th International Contest. Some
56 tapes were heard, from twelve countries as
far apart as Mexico and Japan. Twenty-one
jurors, from the eight national amateur
recording organisations represented (including
three from the Federation of British Tape
Recording Clubs), had the difficult task of
selecting the best entries in the six mono and
six stereo classes and then selecting the best
overall mono and the best overall stereo tape
for the two Grand Prix awards.

The six British entries, five mono and one
stereo, did well in the final judging. First
prize in the Schools Mono class was -awarded
to Robert Corfield (see photo) for Wendy and
Elizabeth, a joint effort of Urmston County
Junior School for Boys and Flixton Secondary
Girls’ School. The prize for this was 250
Swiss Francs given by Radio Sankt Gallen of
the Swiss Radio Organisation. Ken McKenzie
of Sunderland gained a second place in the
Technical Performance Mono class with his
tape called Grandfather's Chronoclasm (First-
prize winner in the Novices section of the
British Contest). The prize for this was ten
reels of BASF tape given by the German
Soundhunters’ Club. Third place in the

Actuality Mono section went to Peggy
Buchanan of London S.W., for her tape
Summer Microcosm and this was one of the six
recordings nominated for the Grand Prix
Mono, an honour eventually gained by
Lucien Wasmer (Mexico) for his very lively
Mexican Popular Music entered in the Docu-
mentary class. In the Stereo section of the
Contest, John Shuttleworth’s Negro Spiritual,
which was one of the items from his second-
prize winning entry in the Advanced Amateur
section of the British Contest, faced great
competition from the other 13 contenders in
the Music or Speech class. The sixth place
awarded showed that the tape had great merit
and it was very well received by the judges.
The Grand Prix Stereo was awarded to Svend
Nielsen of Denmark for his Magic Band a
technical performance entry using speed
changes and multi tracking to produce first
horn, second horn, trombone, trumpet and
tuba playing The Devil’s Tongue when in fact
only a single trombone were used.
Czechoslovakia were present at the Contest
for the first time and one of their entries Afusic
for Don Quixote, by Milos Haase, took the
first prize for Technical Performance (Mono)
and this was one of the tapes which received
an airing on Dutch television before the first
day’s judging was over. The Czechs have

In London for the British Contest
presentation, Robert Corfield received a
prize for his success

in the International.

returned home to arrange for the 1968 Inter-
national to be held in Pilsen where there are
some very modern new radio studios. The
German Soundhunters’ Club have invited the
International Federation (FICS) to hold next
year’'s Contest in Berlin, and Denmark is
hoping to arrange for the 1969 event to be'in’
Copenhagen. Hosts to the judges and dele.i
gates were the Dutch Sound and Picture
Hunters, who entertained their guests right
royally from the evening of Friday the 2lst
October until well after midnight on the 24th,
managing to fit in a visit to the Philips Evoloun
exhibition at Eindhoven prior to the prize-
giving dinner. At this, they presented every-
one with a stereo LP of the famous Perlie Dutch
Streeft Organ, a handsome and appropriate
memory of the stay in Holland.

G. AND S. AT CAMBRIDGE CONTINUED

For the main recording, two ribbon micro-
phones—an STC 4038 and a Film Industries
MS8—and three omnidirectional moving-coil
microphones were used, with an Acos Mic 39
for talkback and AKG headphones for monit-
oring at the mixer. The sixth channel of the
mixer was available for coverage of the
orchestra in the Overture, at the complete
recording.

The mixer itself was positioned under the
lighting bay at stage left, in good view of the
stage, from where one could communicate
easily with the lighting engineer and the stage
manager. The Brenell was operated in the
ironing room in the basement of the theatre,
below the Principals’ dressing room ; there it
was possible to monitor off tape through a
speaker as a check on the quality of the
recording quality, whilst listening through a
single earphone for cues from the continuity
girl up at the mixer.

The feed was at low impedance via an
unbalanced coax line, which surprisingly gave
no trouble even with all the lighting circuits
around. Monitoring through phones direct
from the mixer allowed balance to be checked,
and monitoring off tape at the recorder
allowed a second check on quality ; the feed
level was controlled at the mixer with the master
fader, using the PPM as indicator (after lining
up the mixer and recorder meters on the
mixer’s tone source), and in addition the level
could of course be controlled at the recorder
if necessary.

A continuity girl is a great help, and only on
the one night when the volunteer did not turn
up was it realised just how valuable such a
person is in minimising the distractions to the
person doing the mixing, soothing furrowed
brows and frayed nerves, turning score pages,
writing into the script cues, remarks and levels
for future reference when necessary, and
actually giving cues down the talkback system.

That describes the basic set-up. The micro-
phones and cables were arranged with the
co-operation of the theatre management, the
lighting engineer and the stage manager in time
for a run through of levels at the dress re-
hearsal. It was agreed that microphones could
be placed on stage, provided they were in-
visible to the audience.

Bearing in mind the balance problems of
the previous year, the main microphone
(Grampian DP-4) was suspended from and
level with the proscenium arch, thus giving a
reasonable balance between orchestra, soloists
and chorus. It had been hoped to use a

cardioid condenser microphone again, in this

position, but at the last minute it became
necessary to use the omni Grampian as the
condensor microphone’s power pack was out
of action. In the unusually reverberant theatre,
and over the stage, the Grampian’s slight fall
off in bass response was, if anything, an
advantage.

To reinforce sound coming from the sides of
the stage, two omnis were positioned behind
the right and left pillars at the front : here, the
mixer’s phase switches were essential. These
two microphones were backed by felt and small
cushions to cut down reflections from the flat
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backs of the pseudo pillars, and they were
mounted in ‘Cats cradles’ in an effort to
minimise stage rumble transmitted through
the solid medium of the pillars.

The two ribbon microphones—the 4038 and
the Film Industries—were mounted on stands
at centre right and centre left facing centre
back. (Fortunately the set was the same
throughout, so these did not have to be moved
for scene changes.) These mics were only faded
up when needed for sounds close to them, in
order to minimise pick-up of noise from the
wings where people moved around or as
actors came on stage. One ribbon had to be
rapidly repositioned at the dress rehearsal
when it was discovered that the ‘bomb tank’
(for the Arquebus in Act II) had been arranged
to detonate immediately below the mic. In its
new position, it was screened from the blast by
part of the ‘Tower’,

These backstage microphones were a great
help in achieving the presence and clarity of
consonants from the chorus which were rather
lacking in the previous year’s recording.

Since the Grampian on the proscenium arch
provided most of the signal, fading the other
microphones in and out caused no great
changes in perspective but permitted a much
more live, clear sound than would otherwise
have been possible. However, the policy of
having only the fill-in mics up at whichever part
of the stage the action was taking place
tended to break down when it came to “What
a tale of cock and bull” : Then, the jester and
gaoler danced madly round the entire stage,
and on occasion seized the spot light stands and
the 4038 as they careered past !



Above left: The Zurich
headquarters of Revox/Studer.

Above right: A view of the
Revox factory at Loffingen.

Left: The daily schedule Is
determined at morning
meetings between Willi Studer
(second left) and members of
his staff.

Right: A bank of automatic
lathes at L&ffingen.
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A STUDY IN PRECISION

DAVID KIRK VISITS THE REVOX
AND STUDER FACTORIES

HE corridor is long, clean, silent and

deserted. A succession of anodised
handles protrude from the side walls, each
revealing the location of a large flush-fitting
door. Here and there, sun penetrates the half-
light. Yet we are standing in the centre of a
busy factory ; the backbone, in fact, of a
sizeable modern building in which the Revox
736 stereo tape unit is manufactured.

In vain, we search for production lines, for
the endless belts upon which so many mass-
produced articles journey into existence. This
clinical corridor, in fact, is itself the Revox
production line. Into one end are fed the
materials, the components, and from the other
emerges the completed machine. In the course
of this journey, the embryonic Revox passes
through many of the doors, and it is there, in
the self-contained adjacent rooms, that the
processes of construction take place.

Opened at Loffingen in January 1966, the
factory stands in the beautiful Black Forest
area of Germany, close to the Swiss border.
On the southern side of this border, in Regens-
dorf, near Zurich, is yet another centre of
Revox production, 736’s here being manu-
factured alongside Studer professional record-
ing equipment, Why two factories ? Demand

for the Revox has so increased in recent years
that considerable expansion of production
was warranted. Why two countries? It is
financially very convenient to export from
Switzerland to other EFTA countries, and
direct from Germany to fellow-members of
the Common Market. Tape recorders pro-
duced at Loffingen are, therefore, unlikely to
appear on the British market, although a
certain amount of sub-assembly work is
exchanged between the two factories.

The German branch is in almost every

sense, save architecturally, a duplicate of the -

Revox section of the Swiss Revox/Studer
factory. All product development and design
is handled in Regensdorf, along with most of
the costing, invoicing and accounting. Ac-
counting (though not design work . . . yet !)
is achieved with the aid of an IBM 360 com-
puter, an impressive roomful of equipment
with an equally impressive 18-volume service
manual,

It should be emphasised that manufacturing
tolerances, tools and quality control are
identical in the two factories. Simply to avoid
duplication of description, therefore, we shall
examine in some detail Revox production at
Liffingen, later concentrating on the manu-
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facture of Studer equipment in the Swiss
factory.

One of the first doors on the left of The
Corridor opens into a spacious room con-
taining coil-winding machinery. The room,
indeed, seems over-spacious, and we are
informed that the building was designed to
accommodate future expansion. Heads, oscil-
lator coils and transformers are wound at the
factory, much of the plant being operated by
girls. Automation is visible to various degrees
throughout the building, an example being the
automatic coil winder which produces four
oscillator coils simultaneously, the precise
number of turns being checked on a counter.

After coil-winding and assembly, the head
cores are placed in a Payne rotating grinder
—one of disappointingly few British-made
tools used on the Continent. This machine
ensures that the gap in each completed head
will be parallel-sided along its full length. Now
the core assembly is locked in tinted Araldite,
The colouring conforms to a simple code,
erase heads being white, record heads green,
and replay heads red. To render the Araldite
even harder than is normally needed when it is
used as a domestic epoxy-resin adhesive, the
heads are oven-hardened in moulds., Once



Above left: Six drilling
operations, in Switzerland,
means one operator and six
drills. No time-consuming
bit-changing.

Above right: Design and
draughting room at the
Zurich premises.

Left: A small loop transport
employed in testing of
newly-manufactured heads.
Note plug-in test-circuits.

Right: The Revox deck is
almost entirely assembled

in a rack before the deck plate
Is added.

A STUDY IN PRECISION

baked, the Araldite covering the head working
surface is machined off. Finally, the playback
heads are subjected to frequency response
and output tests, before being fed into the
assembly pipeline.

A distinctive feature of the Revox is the
component-cage system of circuit construc-
tion, each valve in the tape amplifier having its
relevant circle of resistors and capacitors built
immediately below the valve-base. The only
printed circuits in the 736 are the twin VU-
meter drive and the oscillator. Besides being
easy to service. the cages are simple to assemble
and solder. This work is undertaken in small
jigs, which clamp the valve base and lower
tag-board in place while the components are
added. Automation is visible at this stage
also, the labour being taken out of wire cutting
and stripping. Another machine cuts and
bends component leads.

The 736 incorporates three Papst motors
—two for spooling and the third, an outer-
rotating cage hysteresis-synchronous model,
driving the capstan. In fact, the capstan
spindle is not an integral part of the motor,
but is fitted concentrically to the motor spindle
by a resilient coupling—to remove the last
possible trace of mains flutter.

Although the motors are made by a German
company, Revox produce their own capstan
spindle and flywheel, and check the dynamic
balancing of the resultant combination.

The capstan spindle, a complex piece of
machining, is accurate to one thousandth part
of one millimetre. To be of any long-term use,
the component must be hardened. Since
hardened steel is difficult to work in a lathe,
and since the hardening process adds a non-
uniform coating of grit to the spindle, capstan
grinding becomes a more involved process
than meets the eye. Each spindle is turned
down, in the soft state, to a fraction above the
required dimensions. At this point, the metal
is hardened. Now a second stage of fine
machining takes place, to remove deformations
incurred during hardening. In this way, only
a few thousandths of an inch are turned out
of hard metal instead of the sixteenth-or-so
that would need to be removed—at great cost
to the cutting head—if the spindle were
hardened initially.

In addition to three motors, the 736 contains
three solenoids, governing tape transport and
braking. All mechanical controls are operated
electrically, and the recorder is ideally suited
to remote or time-switch operation.
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Willi Studer, who owns, and takes an active
interest in running, the Swiss and German
factories, dislikes contracting work outside his
company or buying existing mechanical
components. Thus, even the relays are
manufactured on the premises. Two large
presses, each giving a pressure of some 40 tons,
stamp out the metal cups in which each
solenoid is housed. In two stages, flat metal
is forced into the shape of a small container
and then increased in size. The operator is
protected from the 40 ton punch by a thought-
ful design feature : both hands are required to
press separate buttons before the machine can
burst into action.

Mechanically, the Revox is a comparatively
simple design. The use of solenoids and one-
motor-one-function drive contribute to this
simplicity. For all this, we were surprised by
the ease with which each deck is assembled.
Most decks are constructed around the metal
top-plate. With the 736, this plate is one of the
last items to be added. Three motors, brake
mechanism, solenoids and push-buttons are
placed together on a cradle (see photograph).
At this point the deck plate is slipped over the
top of the cradle, each component fitting
precisely through gaps in the deck. The many

(continued overleaf)



holes puncturing the deck, incidentally, are all
drilled at one go. The head mounting, too, is
manufactured in this way, a sizeable multi-bit
drilling head boring a series of holes simul-
taneously.

The deck plate is manufactured from pressed
steel, coated against corrosion, and shaped to
give greater rigidity than would otherwise be
obtained with comparatively thin and light-
weight metal. Our comparison, by the way, is
not with other semi-professional recorders,
but with the deck plate employed on the Studer
A62 and C37: a Duralumin construction
2ft. 2in. wide by 1ft. 7in. deep, the thickness of
which varies from gin. to lin.

Once on the cradle, the 736 deck is screwed
in place with an air-driven tool, after which the
heads, revolution counter and auto-stop are
added. The auto-stop deserves special mention.
A small lamp supplies light through a guide
post, along a transparent plastic conductor,
to a photo-transistor. 'When magnetic tape is
threaded through the recorder, the light-path
between plastic conductor and photo-transistor
is blocked. In the event of the tape breaking,
running out, or being substituted by a short
length of transparent leader, the photo-
transistor activates a solenoid trip, bringing
the mechanism to a halt.

When the upper deck is fully assembled, it
is bolted to a lower chassis on which is housed
the tape amplifier circuitry. The resultant
steel case, supported in the vertical plane by

four metal arms, provides protection from
accidents or mishandling.

In one of the most highly automated parts
of the Loffingen factory, one or two machine-
minders, in charge of five or six lathes, produce
literally thousands of small components—
guides, rods, tubes, brake-drums—for incorpo-
ration in the 736. From one corner of the room,
five tall clamps feed several yards of rod to a
bank of automatic lathes. A tension device
ensures that, as each tiny component is
shaped, cut, and dropped into a storage
container, so more metal is supplied to the
lathe’s hungry jaws.

The automatic lathe is a fascinating machine
to watch. It functions completely alone,
tended only at regular intervals for accuracy
of cutting and rod replacement. In principle,
the lathe is not unlike the mechanism of a
conventional gramophone record changer. A
‘programmed’ disc rotates at very slow speed
beneath a series of hinged rods. At least once
per revolution, each rod is forced to move
about its hinge by a mole-hill protrusion from
the turntable. This rod movement passes
through one or more levers and culminates,
for example, by swinging a cutting head against
one portion of a newly-turned half-formed
tape guide. Where a tool is required to cut
into the metal for a long period (four or five
seconds), the aforementioned ‘mole-hill’ will
have a substantial plateau, at least in the eyes
of the rod against which it acts. In a similar
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manner, the turntable can be made to ‘order’
drills, saws, and other cutting heads into
position, as well as pull fresh metal into the
jaws at the end of each operation.
Throughout the factory, test gear of one
sort or another is employed in the quality

control of individual components. Repre-
sentative sample testing is not practised here,
every critical component being checked before
assembly, so the chances of buying a ‘bad ’'un’
are extremely small. Dynamic balancing of
the flywheels is undertaken on a unit costing
some £1,800, after which each motor is inserted
in a skeleton recorder for wow and flutter
measurement. Now a feeler gauge is applied
to the capstan to check that the spindle is
within the specified 1/1000mm. This is not the
last wow and flutter check that the motor will
be subjected to, since each completed Revox
receives a comprehensive check immediately
on completion. Here, for a second time, it
passes under the gaze of an EMT optical-
display wow and flutter meter.

Wow and flutter consume so much mental
energy in the Loffingen and Regensdorf
factories that, to make life easier on the
larynx, Revox/Studer engineers have coined
the term wobble. Every 736 that leaves the
factory must conform to the specification of
better than +0.1% peak wobble at 7% ifs.

But ‘wobble’ has another meaning. T
wobbled (mentally) when I was informed that
the multi-storey Swiss factory at Regensdorf



Far left (above): Revox recording amplifier being assembled around the

valve bases.

Far left (below): General view of the electronic assembly floor at Zurich.
Immediate left (above): A 736 from the under-side. Note valve-base

construction and size of capstan motor.

Immediate left (below): A stack of completed recorders towers over the

Léffingen mechanical assembly benches.

Above: A 736 chassis ready for final examination before leaving the factory.
The large test-instrument is factory-designed and built.

It supports an EMT fluttermeter.

Aboveright: A professional Studer machine is subjected to passing-out test,

Right: The completed Revox 736.

incorporates a nuclear-fallout shelter. Down
in the bowels of the building, we saw this
impressive and, I trust, singularly useless,
construction. The shelter is equipped with a
radio-active-air filter and can be sealed from
(the ruins of ?) the factory by massive doors.
A large spider stands sentinel outside an
emergency exit hatch, from which a half-
finished tunnel leads to the car park. It is
apparently mandatory, under Swiss law, for all
factories to be within access of such a shelter.

Automation is less evident at Regensdorf
than in the German factory, but machines are
still used in such a way as to obtain maximum
productivity from each member of the staff.
Six drilling operations are performed by one
man on one component, the need for time-
consuming changing of drill-heads being over-
come by the simple solution of providing six
drills. Neither does one see burly workmen
hammering metal or tin-plate chassis into
shape. The Revox deck-plate. is stamped out
beneath a 100 ton press.

That a component may be large does not
detract from the care that goes into its construc-
tion. The metal supports on which the Studer
deck stands, when fitted to the professional
recorder chassis, are accurately milled to
ensure total freedom from vibration.

The Studer range of professional recorders
are acknowledged to be among the finest
studio machines in the world. Where a broad-
caster does not use them, it is almost invariably

due to lack of finance rather than any dis-
inclination towards the product. Superficial
examination of a queue of recorders awaiting
final test provided some insight into the
qualities of the portable (172 Ib.) and console
(330 Ib.) machines. They are all, of course,
solenoid-operated and designed to function
at 15 and 7% ifs. Single, double and four-
channel models are manufactured, to take
4in., %in. and lin. tape respectively.

A tape-timer is connected to a rotating
guide, the working surface of the guide being
perforated to prevent air-bubbles between
metal and tape causing errors, and displays
minutes and seconds to an accuracy of three
seconds in half-an-hour. An instant-zero
button is built into the machine, tactfully
positioned out of sight at the side of the
cabinet,

Ensuring constant reverse tape tension as
the effective feed-spool diameter changes is a
problem that many manufacturers refuse to

. face. The Revox 736 incorporates switched

tension to suit 10in. and 7in. spools, while a
flexible guide-spring irons out any mains
flutter incurred by the feed motor, which
endeavours to rotate in reverse during record
or playback, thus providing the action of a
conventional clutch without the accompanying
wear. Even switched tension is something of a
compromise, and the professional Studers
feature a unique tension sensor. This device,
a pair of guides mounted on a sprung movable
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turntable, is connected to a potentiometer.
Any variation in tension correspondingly
alters the value of the potentiometer, which
controls an eddy current brake on the DC
feed motor, through a power-transistor and
ancillary circuit. This same turntable will stop
the machine at the end of the tape, or in the
event of tape breakage. The tension turntable
may be locked, if necessary, to simplify
editing.

Not that editing needs any further simplifica-
tion on the Studer. An inked rubber marker
is positioned opposite the playback head,
ready for instant use. About an inch to the
right of the capstan, the tape passes across a
slot in the deck and it is through this slot that,
at the touch of a button, a motorised scissor
pops out from the depths to slice the tape,
thereafter returning whence it came. Gradua-
tions on a Plexiglass deck panel show the
exact distances between scissors, erase, record
and playback heads.

The fastidious construction of the pro-
fessional machines serves its purpose in the
long run. The Revox will give good service
for 30 years-or-so, but the Studer is built to
last !

At which point we extend our thanks to Mr.
Studer and his staff for their hospitality, and
for a mammoth (though nevertheless enjoy-
able !) dinner. Our appreciation is due, too,
to the U.K. agent for Revox, Colin Hammond,
in whose Jaguar the journey was made,
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LOOKING FOR SUPERB Hi-Fi...
Choose British Heathkit models

AND SAVE £££s BY BUILDING ANY MODEL YOURSELF

All models covered by Heathkit guarantee

Compare any Heathkit model
for price, performance, quality

Ease of Assembly is guaranteed—even for those without previous experience—by

the comprehensive yet simple step-by-step construction manual supplied with every

Heathkit model.

Because you build them yourself—Heathkit units cost considerably less than
led equipment. You cannot buy the parts any other way as

able pr
cheaply.
Every Heathkit product—assembled in accordance with our instruction manuals
is guaranteed to meet published performance specifications, or your money will be
cheerfully refunded.
By taking advantage of our convenient credit terms—you can enjoy your model
right away and pay for it in easy monthly instalments.
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TAPE PRE-AMPLIFIER

FM TUNER

*“MALVERN"" QLT

¢~~~ SEE THE COMPLETE HEATHKIT RANGE IN THE FREE CATALOGUE

STEREOQ CONTROL UNIT

" TAPE DECKS

V27
é: <« TRUVOX

STUDIOMATIC P

OUR WIDE RANGE INCLUDES :—

AUDIO
Cabinets, Turntable Units, Mono and Sterec Amplifiers, Pickups, Speaker Systems,
Mono and Stereo Control Units, Tape Pre-amplifiers, Tape Decks, etc.

RADIO . .
AM/[FM and FM Tuners, Transistor Radios, SW and Communication Receivers.

TEST INSTRUMENTS . .
A range of Audio Test, Home Workshop, Service and Laboratory instructions.

MISCELLANEOUS ., 4
Children's Hobby Kits, Tool Kits, Intercom, Electric Organs and a wide range of
Amateur Radio Gear.

AM,‘FM TUMER

“COTSWOLD"

A wide range of models for the Tape and Hi-Fi Enthusiast

Kit Assembled

MONO TAPE PRE-AMPLIFIER, TA-IM £19 10 0 £28 18 0

STEREO TAPE PRE-AMPLIFIER, TA-IS £25 10 0 £3518 0
TAPE DECKS

TRUVOX D93-2 i-track : £36 15 0

D93-4 i—track £36 15 0

MAGNAVOX ‘363" L-track £1310 0

MICROPHONES. A wide range. Please let us know your req.

FOUR CHANNEL
TRANSISTOR MIXER, Model TM-I

A must for the tape enth Four ch 1
allow recording from a wide variety of sources,
e.g., dynamic and crystal microphones, tuners,
record players. Kit £11 14 6
Send for full spec. Assembled £16 17 &

Kit Assembled
SPEAKER SYSTEMS
COTSWOLD or MFS : £25 12 0 £33 17 0
£1L 17 6 —

SSU-I less legs ...

NEW ! BERKELEY SLIM-LINE HI-FI
SPEAKER SYSTEM

A new concept in Heathkit Loudspeaker kit
design. Completely finished, walnut veneered
cabinet shell facilitates, faster, easier assembly,
2 speakers or 12” Bass unit and a 4” mid/high
frequency unit plus a L/C cross-over network
give a smooth 30-17000 c¢/s response. Power
handling 15 watts. |5 Q nominal impedance.
Kit £18 10 0.  Assembled £23 0 0.

EQUIPMENT CABINETS

AUDIO AND HI-FI EQUIPMENT MALVERN ... ... ... .. .. EI8 | 0] £3 6 0
20 + 20W AMPLIFIER AA-22U (less cablnet) £3910 0 | £66 11 o | GLOUCESTER.. 1810 o] £2315 0
9 4 9W STEREO AMPLIFIER $-99 . .. £28 9 6 | £38 9 6 | CHEPSTOW ... £11 12 6 | £16 17 6
343W .,  AMPLIFIERS33H .. £I517 6 | £1 7 6 | PLAYBOX (by Record Housing) ... = £10 10 0
343w, AMPLIFIER §-33 ... ... £13 7 & £I8 18 0 Other ‘Record Housing’ models to order.
‘5W MONO AMPLIFIER, MA-5 s .. EIO19 6 £1510 0 RECORD PLAYERS
IOW POWER AMPLIFIER, MA-12 ... ... £11 18 0 | £1518 0 | _, 2oaoo aTeo G T
SOW ,,  AMPLIFIER, MA-50 ... £1918 0 | £2718 0 without Cartridge
STEREO CONTROL UNIT, USC-I... .. £1910 0 | £26 10 0 e » Deram ... .. - - EITH6 1
MONO CONTROL UNIT, UMC-I .. £812 6 | £1312 6 " S,’:'zg ” gﬁ)ﬂs f:'l-z '2 :
PICK UPS MOTOR UNIT. GARRARD 401 ... £32 10 0
DECCA ffss £18 18 0. DECCA DERAM  £9 196 | Inc. P.T. " ,» CONNOISSEUR, 2-speed £17 211
REMEMBER ‘PACKAGED DEALS’ SAVE YOU MONEY. All purchases of associated Hi-fi equipment totalling over £40 at one time qualify for inclusion.
ALL prices quoted above are Mail Order prices.
~ To DEPT. HT-2
WELCOME TO OUR LONDON | DAYSTROM LTD. GLOUCESTER, ENGLAND
Without obligation, please send me TICK HERE

HEATHKIT CENTRE }

In response to the request of many
customers we have opened a showroom

THAT YOU WILL VISIT US THERE.

FREE BRITISH HEATHKIT CATALOGUE. ...

FULL DETAILS OF MODELS

N —

customers we have opened a showroom FULL DETAILS OF MODELS ;oo
C .

i % ourt Road T A R P PP PSPPI
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ery powered fape recorers

PART 14 SOME BASIC CIRCUITS

E now have knowledge of the transistor

effect and of the basic transistor building
blocks, and while there are many more things
that could be told about transistors and their
circuits, to delve exclusively into these would
be deviating too far from the general course of
this series. However, transistor aspects
pertinent to the actual circuits employed in
battery-powered recorders will be discussed
along with the circuits themselves.

The stages in battery or mains/battery
models follow along the same lines as those of
mains-powered valve models. We have the
simpler type of recorder where most of the
stages work in similar or different modes for
recording and playback. With this type of
machine, for instance, the early stages will
serve as microphone or recording programme
signal amplifiers when recording and as
playback signal or head amplifiers when
playing back the recording. Similarly, the
playback output stages may operate as the
HF signal generator (for bias and erase) when
recording.

Changeover from one mode of working to
the other is handled by the record/playback
switching system, and this may be a simple
type of multi-contact rotary switch or a more
sophisticated, mechanically-ganged slider type
of switch, with the various switch sections
located close to the circuits concerned.

The more expensive models often feature
separate recording and playback channels,
which is by far the best arrangement, since it
allows tight tailoring of the recording and
replay characteristics, and makes it possible
to monitor the recording being made direct
from the tape, via the playback circuits and
separate head.

Few models are fully stereo on recording
and playback, but some of them are designed
to record two-channel stereo (quarter or half
track) and deliver on playback low-level
signals in both channels, suitable for head-
phone monitoring or for feeding to a separate
stereo reproducing system. Sometimes there is
a single reproducing channel with built-in
speaker, allowing the two channels to be
played back separately or in parallel, and
-sometimes facilities for connecting a mains-
powered output stage for the second channel
-should it be required to use the machine for
playing stereo through speakers.

The reason for these limitations is that
:speaker playback output stages call for fairly

high battery power to give a reasonable power
audio output, especially on two channels, so
very large batteries would be demanded for
useful stereo playback through speakers.

In any case, the need for battery-powered
speaker-stereo rarely arises in ‘the field’. The
general requirement is for a way to monitor
the field-recorded signals, mono or stereo, and
*phones are ideal for this purpose.

Mains/battery models have a greater scope
in providing the necessary large transistor
power for good speaker audio but, again, this
type of machine would be used on mains (not
batteries) in the home for playback.

Battery-powered recorders are not really
designed for high quality playback in any case,

BY MICHAEL GORDON

but they should record with low distortion and
noise, especially the more expensive models.
The recording so produced should be replay-
able either over the hi-fi system, from the
battery recorder which made it, or on the
mains-powered domestic tape recorder. In
the former case, the actual recording character-
istics are not all that important provided the
low-level replay circuits of the recorder are
tailored to accept them, but in the latter case
the battery recorder must be capable of
recording a tape that is acceptable by the
playback channel of the domestic machine.
This is mentioned because recordings made by
some battery models sound pretty grim when

(continued on page 29)
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Surround Yourself with SONY...

... Quadradial Sound

MODEL TC530—FEATURES M 4-track stereophonic and monophonic recording and playback B Quadradial (4-way) speaker
system M High precision all silicon solid state circuit B Vertical or horizontal operation H “’Retractamatic’ pinch roller for
easiest tape threading M 3-speed, full 7” reel capacity B Tape position indicator B Instantaneous pause control ll Two

illuminated, calibrated VU meters ll Automatic "Sentinel” tape stop B Stereo headset jack. Price 120 Gns,

Power requirements :

Tape speed:

Reels:

Recording system:
Frequency response:

Wow and flutter:

Power output:

Signal-to-noise ratio:

Harmonic distortion :
Level indication :
Tone controls:
Inputs:

SPECIFICATIONS:

100-125V and 220-240V AC. 50/60 c/s 65 watts.
7% ips., 3% ips. and 1§ ips. instantaneous switching.
7 diameter or smaller . Qutputs:
4-track stereophonic or monophonic.

30-20,000 cps at 7% ips. {4+ 3dB 50-15,000 cps. at

7% ips.) 30-13.000 cps. &t 3% ips.

30-10,000 cps. at 1Zips.

Less than 0.17% at 7% ips. Less than 0.3% at 33 ips.

Less than 0.4% at 1% ips.

5W R.M.S. per channel,

Better than 48 dB (at peak record level).

Less than 3% at O dB line output. Dimensions:
Calibrated VU meter x 2 Weight:
Separate controls {or bass and treble. Accessories:
Low impedance microphone inputs: transistorised

(will accommodate any microphone from 250 ohm

to 1K ohm impedance).

Inputs (cont.):

High impedance Sensitivity—72 dB (0.19mV) 100k
ohms) Auxiliary : Sensitivity—22 dB (0.06V).

Line outputs: 0 dB (0.775V), load impedance 100k
ohms.

Speaker outputs: 2 x 8 ohm.

Binaural monitor output: will accommodate stereo
headset Model DR-3C (10k ochm impedance).

194+ "wide x 948" high x 15-%" deep.

41 lbs. 10 ozs.

Stereo recarded 5” tape, 7" reel. Two SONY dynamic
microphones (F-96), Integrated record replay con-
nector type RK-46 60c/s Motor pulley, Reel cap,
Head cleaning ribbon, Splicing Tape.

®

RESEARCH MAKES THE DIFFERENCE

See your local Sony dealer now or write to:- Sony U.K. Sales Division, Mercia Road, Gloucester.
Tel: Gloucester 26841. London Showrooms: 70-71 Welbeck Street, London, W.1. Tel: HUNter 2143.



BATTERY TAPE RECORDERS CONTINUED

played back on the main machine. High noise
and treble and bass loss are common symptoms
which show up in the wider playback spectrum
of the better quality machine, and as a conse-
quence the battery model may not be used as
often as it could for field activities.

Some of these problems will be considered as
we explore the circuits of the battery models,
and we will start off with the simpler type of
machine which employs a common channel,
switched over record and playback.

This is shown in the form of a basic block
diagram in fig. 1, in which switches S1 to S7
are mechanically ganged to the record/playback
control on the deck. They are all shown in the
playback position on the diagram.

Following the playback signal from the
head, we see that it passes through S3 and S1
to the input of the amplifier, and that this is
equalised for playback by S2 connecting the
appropriate equalising networks and filters.

The equalised playback signal at the output
of the amplifier is taken by S4 to the input of
the playback output stage, which seconds as
HF oscillator in the record position, but when
switched to playback the oscillator fails to work
since its tuned circuits are disconnected by
S5 and S6. The playback audio is finally fed
to the speaker through S7, which also dis-
connects the erase head circuit.

In practice, the above description may not
match all models, and some models may have
more or less switch sections, depending upon
specific design. Indeed, some of the better
class machines will be found to incorporate a
separate singled-ended or push-pull HF
oscillator which then allows the playback out-
put section to monitor the recording signals
while a recording is being made.

One, two or sometimes three transistor
stages are used in the front-end of the record-
ing/playback amplifier, and sometimes an
extra stage comes into operation in the record
position to give extra boost to the microphone
signal or to act as a matching artifice between
the microphone and the main amplifier.

With the machine switched to record, Sl
substitutes the microphone signal for the head
signal and S2 adjusts the equalisation. S3 and
S4 connect the output of the amplifier, this
time, to the head and the playback output
stage turns into an oscillator by S5 and S6
applying the appropriate feedback tuned
circuits. The speaker is disconnected from this
modified stage by S7, which also directs the
HF signal to the erase head. HF signal is also

applied to the head which is now carrying the
recording signal, via the bias filter network.

It will be instructive to look at the various
stages of fig. 1 block diagram in circuit form
and then compare them as we go along in
playback and recording modes.

In the first instance, both the microphone
and playback head signals are extremely weak,
so the amplifier must make a particularly good
job of lifting these signals with the minimum
amount of distortion and noise, so that they
will be of sufficient level to operate the subse-
quent stages with little or no impairment of
quality.

A typical first stage is shown in fig. 2. Now,
from last month’s article we will recognise
this as a common-emitter amplifier, but with
one or two additional components. The
transistor is a p-n-p type, therefore requiring a
negative potential on collector and base,
relative to emitter, to bias the emitter junction
for forward conduction and the collector
junction for reverse conduction.

The small negative bias required for the base
is tapped off at the junction of R1/R2, which
forms a potential-divider across the supply
line. The ratio of R1/R2, therefore, gives the
bias required to set the collector current to the
class-A working point which, for low-level
amplifiers, is used for transistors as well as
valves.

As an example, a small signal transistor may
require a base current as low as 10pA to give
a collector current of about ImA which,
incidentally, signifies the transistor current
gain. That is, the collector current divided by
the base current, giving a gain of 100 in the
example. Now, to obtain this base current of
10pA, a potential of about 250mV may have
to be applied across the emitter/base junction,
and this potential is tapped from R1/R2. In
practice, a small counter-potential is developed
across the emitter resistor R4, since through
this flows both the collector current and base
current.

Two important factors of all transistor
circuits concern the stabilising of the DC
working point and the prevention of an effect
called thermal runaway. The working point is
stabilised by R1/R2 and thermal runaway is
prevented by the emitter resistor R4. It works
like this: Any increase in collector current
due to temperature rise of the junction pro-
duces a corresponding increase in voltage
across R4, which makes the emitter go more
negative with respect to the base. This, of
course, is the same as the base going more
positive with respect to the emitter. This
reduces the forward current in the emitter

junction and pulls back the collector current
towards its correct value.

Earlier articles showed that reverse conduc-
tion tends to increase across a semi-conductor
junction as the junction temperature rises.
This results from a multiplication of minority
carriers, and because it increases the power
dissipation of the junction it causes a rise in
temperature. The effect is thus aggravated,
causing more current to flow, then a higher
temperature and so on in a chain reaction until
the transistor ‘fuses’ if the external circuits can
supply sufficient current. The emitter resistor
prevents this from happening.

From the signal aspect, however, this
resistor by itself can cause negative feedback,
the same as an unbypassed resistor in the
cathode circuit of a valve, but in fig. 2 it will
be seen that R4 is, in fact, bypassed by a
100pF electrolytic capacitor. The impedance
of this is sufficiently low to bypass even the
lowest of signal frequencies. Thus, from the
signal’s point of view there is very little
impedance (i.e., AC resistance) in the emitter
circuit and no signal is developed here to cause
degenerative or negative feedback ; but so far
as DC is concerned there is resistance and
hence DC feedback.

The first stage is rarely equalised to any
extent, and it often serves as a frequency-flat
amplifier on both record and playback. How-
ever, a simple frequency-correcting arrange-
ment is sometimes switched into the emitter
circuit, and this takes advantage of the negative
feedback effect mentioned above. Such an
arrangement is shown in fig. 3, where it will be
seen that the emitter resistor is not shunted
directly by the 100uF electrolytic. Instead, it is
shunted by the capacitor in series with a
resistor, and the value of this resistor changes
from playback to record, and vice versa.

Now, the maximum shunting of the emitter
resistor occurs when the impedance of the
capacitor to the signal is many orders below
the resistance of the emitter resistor. It will be
recalled that the impedance of a capacitor
becomes higher as the frequency falls, and at
DC, of course, there is no reactance at all (i.e.,
effective open-circuit). Assuming that the
capacitor is valued to have a very low imped-
ance at the lowest signal frequencies handled,
then there is no degenerative feedback, even
at low signal frequencies. The presence of a
series resistor, however, alters matters, mainly
in terms of stage gain when the capacitor is of a
very low value. The ordinary emitter resistor
satisfies the DC requirements, while the
capacitor-coupled shunt resistor applies always

(continued on page 39)
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It's as easy

to edit a tape
as Cover a cut-—
when you

DRY
SPLICE

Dry-Splice is as simple to use as sticking plaster—
and in fact that's just how Dry-Splice works. Like
sticking plaster, Dry-Splice needs no glue; it can be
used at once, there's no waiting to dry. If you've got
a splicer already, you can use it to Dry-Splice. But
you don’t really need it—the free applicator supplied
with every pack will do the job perfectly well. Whether
you're editing or repairing, you can confidently use
Dry-Splice on every kind of tape, to give you a firm
permanent join, quickly and easily.

Get Dry-Splice
from your
usual supplier

or
send for FREE trial

For Free trial supply, send stamped, addressed envelope to

LENNARD DEVELOPMENTS LTD

7 SLADES HILL ENFIELD MIDDLESEX TELEPHONE: KEATS 0601

DRY| /SPLICE

K.J. ENTERPRISES

BRITAIN'S PREMIER MAIL-ORDER

RECORDING TAPE SPECIALISTS
IMMEDIATE 24 HOUR SERVICE ON ADVERTISED LINES
SEND TODAY AND SAVEI]

@ NEW AMAZING OFFER! @
AGFA TAPE—HALF PRICE!

Another bulk purchase of 5,000 reels of this world renowned Polyester Tape enables
us to repeat our § price offer. Brand new, with full leader, stop foil and polythene
sealed.

1200’ on 7* reel. Normally 35/-. QUR PRICE 19/6. P. & P. 1/éd.

Three reels for 55/6, Six reels for 105/- post free. Boxed add | /- per reel.

GRUNDIG Ttapre40%0ff

Brand new, fully guaranteed, Premium Grade Magnetic Tape. Complete with the
specially designed Grundig Tape Storage Container, Full leader and stop foil at both
ends, and suitable for use with all makes of tape-recorder.

DON’'T MISS THIS RARE OPPORTUNITY. SEND NOW!

TYPE DESCRIPTION LIST PRICE ONE THFEE SIX
GLI8 1800’ L/P 7" reel 50/- 29/6 86/« 165/~
GLIS 1200 L/P 51" reel 35/- 22/6 65/ 125/-
GSIs 900°S/P 51" reel 28/- 17/= 49/« 93/-

Pest and Packing | /6d. for single reels, OTHERWISE POST FREE!

ILFORD TAPE NEAR HALF PRICGE

A bulk purchase of premium grade, top quality POLYESTER MAGMNETIC TAPE from
one of the world's foremaost experts in film coating technology. With FULL LEADER
stop foil, Polythene wrapping, and in original manufacturer's boxes. Available in
long-play base only at these BARGAIN PRICES!

ONE THREE SIX

900’ on 57 reel. List price 28/- ...... 16/é 48/« 90/-
1200 on 52" reel. List price 35/- ...... 22/6 65/- 125/-
1800" on 7" reel. List price 50/- ...... 28/6 84/- 160/-

Please add | /6 p. & p. for single reels. Otherwise POST FREE!

TRIPLE PLAY TAPE-HALF PRIGE!

A large purchase from a “SHY" world renowned manufacturer enables us to make
this unique half-price offer. Brand new, fully guaranteed, premium grade Polyester
Base Tape with FULL LEADER and stop foil. In original maker's boxes and polythene
wrapped at these EXCEPTIONALLY LOW PRICES!
LIST PRICE ONE THREE SIX

22/-

450’ on 3" reel ...... 12/- 35/ 66/

600’ on 34" reel... 27/6 14/6 42/6 82/6
900’ on 4" reel ... 39/- 20/& 60/- 17/
1800 on 5" reel .. 66/- 34/- 101/- 198/-
2400" on 53° reel ... 90/- 46/- 137/- 270/-

Post and Fackmg II6 ORDERS OVYER £3 POST FREE

SCOTCH MAGNETIC TAPE
AT NEARLY HALF-PRICE!

Over 3,000 REELS of top quality MAGMNETIC TAPE, double coated, SCOTCH

made to the best possible specification and intended for the electronic

industry. This type of tape is rarely, if ever, offered for domestic consumption and

is unobtainable elsewhere.

THIS UNREPEATABLE OFFER REMAINS OPEN ONLY WHILE
STOCKS LAST! DON'T DELAY—SEND NOW!

SCOTCH (150 D/C) Polyester L/P, 900’ on 7" reel. OMNLY I5/6, p. & p. 1/6.
Three reels for 45/-, post free; six reels for 84/-, post free. Boxed, add | /- per reel,
Can be supplied on 53" reels at special request.

Don’t forget our other ACCESSORY BARGAINS!
Tape Head Demagnetiser, essenual for any enthuslasr.r Ready for immediate use.
Fully guaranteed, Worth 50/- . i e Only 27/6 P, & P, |/6
Tape Splicer, fully aute., no razor blades Worth 32!6 ......Only 16/6 P & P. |6
Deram Stereo Transcription Cartrndge .Only 75/- Post free

Gevaert Tape 600’ 53" reel (boxed) .. lo.fé P. & P. 1/6)

or 3 for 30/- post free
International Polyester Tape 2,400’ 7” reel (boxed) .........Only 25/- P. & P. /6
Boxed 8{" Zonal Reels ..........ccceeerinincinnnncinnnneninscnnnns.. 3 for 15/= post free

SEND FOR LISTS OF OTHER TAPE AND HI-FI BARGAINS
K. J. ENTERPRISES. (Dept. TR), 7 MASONS AVENUE, WEALDSTONE,

MIDDLESEX (OPPOSITE HARROW & WEALDSTONE STATION)
HARROW 0395 (CLOSED P.M, WED. & SAT.): REFUND GUARANTEE




TAPE RECORDER
SERVICE No 61

GENERAL
GRUNDIG
PROBLEMS

BY H W HELLYER

The above recorder is shown as it was
actually delivered to Grundig. Itis a gentle
reminder that over-enthusiastic

amateur servicing can do more harm than
good! Meanwhile. ..

HE longer this series of articles goes on,

the more I feel like Scheherezade, spinning
out a never-ending series of tales as if my life
depended on it.

Never-ending, for the number of machines,
and variations of design, proliferate with each
season. Some of this type-juggling, no doubt,
has sound technical reasons for its un-nerving
persistence. Some would appear to be governed
by a compelling need to greet each trading
period with a face-lift, and scant regard for
any improvement to the gubbins within the
box. Others greet each technical innovation
with a wild hail and build fancy gewgaws that
soon out-date—if they have not disintegrated
meanwhile ! ’

SOLID WORTH

Not so Grundig. There is no question about
the solid worth of their early machines, which
still soldier on faithfully. In my own work-
shop, a regular influx of TK5, TK9, TK820 and
TK830 veterans adds to the weekly intake.
Servicing these models can be a bit taxing,
especially where some well-meaning predecessor
has tinkered with leaf-springs or relays ; but
we have grown used to the regular faults and
can generally cope, only being beaten on the
odd occasion when special spares are not
obtainable. Belt-changing has become second

GRUNDIG MAI MONITOR AMPLIFIER
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nature, and the dexterous twist of the guide
cylinder to present an unworn face, the
cleaning and softening of clutch felts, adjust-
ment of brakes, etc., are almost instinctive.
We begin to wonder how the makers can
expect to sell new models to the proud owners
of these ‘battleship’ machines.

FINING DOWN

Yet the new types continue to appear, and
with each batch we note a fining down process.
The latest models, with their cord-grip brakes,
much lighter motors and mechanical drive
sections, seem strange at first—as if some other
company had taken over the production. Until
we study the circuits and see the characteristic
switching, the little touches of equalisation and
other correction, the decoupling and bias, and
know that we are again handling a machine
that is capable of being brought up to a true
maker’s specification when bench test is needed.

Praise? Well, why not? Any workshop
that handles a wide variety of machines will
afford an opportunity of making comparisons,
and this struggling technician says it is more
than mere mass-production technique that
enables this firm to market models of good
quality at competitive prices.

Nevertheless, there are snags ;
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there are

draw-backs, and little peculiarities that catch
people out. Our workshop handles the work
for two branches situated in major ports and
we have a fair proportion of ‘imported’
machines arriving for service. We also get the
occasional request to modify hi-fi gear for
shipboard use, or installation in another
country.

Here we need to point out one snag. Volt-
ages (AC, of course !) can be transformed—
that is little trouble, and most machines are
capable of having their power supply circuits
altered to take any local supply. Those that
are not can soon be adapted.

Frequency is quite another problem. In
this country, we employ a 50Hz mains, as
most people know. Other countries may use
60Hz. Whereas a transformer designed for one
will work at the other—if a little less efficiently
—a motor will not do its job correctly, being
‘tied’ to the mains frequency by its design.

EXTERNAL CONVERSION

Some manufacturers, such as the AEG
company who market Telefunken, will supply
an alternative 50 or 60Hz capstan for the motor
to get over the problem of varying speed with
frequency. But Grundig advise that the con-
version is best carried out externally, by

(continued on page 33)



hearpe

Adastra Electronics hereby proclaim that to every
loyal purchaser of Synchrotape — the top-quality,
unconditionally-guaranteed tape— shall be granted

a rich reward of £25 free tape recorder insurance.

Come and buy!

Yes, Synchrotape now offers you free insurance for your
tape recorder. We'll pay you up to £25 if it's stolen or
destroyed by fire. Ensure that your machine has this

valuable protection

every ‘special-offer” pack of Synchrotape — high-perform
ance tape in nine big-value sizes, 5, 53 and 7 inch, in

see the full details enclosed with

Standard-, Long- and Double-play grades.

Adastra Electronics Limited,
167, Finchley Road, London, N.W.3.

Synchrot

pe
Lt

FRANCIS OF
STREATHAM

MAINS TAPE RECORDERS

Ampex 800 Series ... £127.10.0
*Ampex 1100 Scrles £149.10.0
*Akai 1710 i . 79 gns.
*Akai X-300 . ... 190 gns.
*Akai 710 ... 62 gns.
*Akai M.B Stereo ... 136 gns.
*Akai 355 Stereo ... 2139 gns.
Akai XI1000 ... ... 99 gns.
*Beocord 2000 de luxe .. 135 gns.
*Beocord 1500 de luxe ... 105 gns.
*Beocord 1000 ... 69 gns.
*Brenell STB2 i £150
*Brenell Mk. SLM Series Illﬂgm.
*Brenell Mk. eriu 1 ... T4 gns.
Ferguson 32 .. 34 gns.
Ferguson 3211 . 35 gns.
Ferlulon 3216 ... 49 gns.

®Farrograph 631 A . 95 gns.
*Ferrograph 632 Stereo ... 126 gns.
Ferrograph 633 .. 120 gns.

Grundig TK400 2sp 4 'l'r ... 47 gns,
Grundig TKI7L ... 43 gns.
Grundig TKI4L . 37 gns.
Grundig TKIBL 39 gns.
Grundig 23L Auto ... 49 gns.

Grundig TKI40 38 gns.
Grundig TKI20 294 gns.
Philips 3310 Cassette ... 35 gns.
Philips Stereo Cassette ... 48 gns.
Philips 3555 Stereo .. ... 75 gns,
Philips 3556 ... i ... 61 gns.
Philips 3558 ... ... 42 gns.
Philips 3553 ... . 36 gns.
Phlllpn 2 Tr. Auto 3552 ... 24 gns.
Sony 250A Deck & Pr:-amp 57 gns.
Sony 600 o ... 139 gns.
Sony 550 i S120 gns.
Sony 350 . 75 gns.
Sony TC 260 ... . 97 gns,
Sony 200 . T2 gns.

Stella 463

Stella 402 i as
*Tandberg Series 6
*Tandberg Series 12

*Tandberg Series 82 Tr. ...
... 69 gns.
o 71 gns.
.. 106 gns.
. 69 gns.
.. 44 gns.
... 47 gns,
... B9 gns.
... 105 gns.
... 129 gns.
... 75 gns.

. 44 gns

*Tandberg Series 9
*Telefunken 85
*Telefunken 204 Stereo
Telefunken 203
Telefunken ZOI
Truvox R.40 . .
Truvox R102 or 104
*Truvox PDI02 or 104
Uher Hi-Fi :pe:ml
*Uher 724

Ultra 6206

*Yortexion WYA 3—ip=ud

*Vortexion WVB 3-speed...
*Vortexion CBL Stereo ...
. 59 slu

*Van der Molen YR4
*Van der Molen VR7

. 39 gns.
. 62 gns,
... 110 gns.

. 105 gns.

54 gns.

£96.1.0
£115.10
£172.0.0

BATTERY ponTA'BLEs

Akai X-1V 4 Tr. Stereo
Grundig TKé L i
Grundia .100
Loewe Opta 4i6
Loewe Opta 408 .
Loewe Opta Cassette
Philips EL3301
Philips 3586 ...

Stella 472 -
Sanyo Auto ...
Sanyo Batt/Mains
Sony 800 i
Tll.funken 300
Telefunken 301
Uher 4000L

*Micro e extra

e
33 gns.

.. 131 gns.
3 gns.

Ens.

.. 39 gns.
. 39 gns.
. 27 gns.

27 gns.
27 gns.
22 gns.
36 gns.

... 59 gns.
. 49 gns.

54 gns.
- 103 gns.

MAINS POWER PACKS

Philips, Stella or Cossor ...
Telefunken 300 with cell ...

Uher 4000, with cell

£5.12.0
£15.17.0
18 gns.

LEADING STOCKISTS OF EQUIPMENT FOR

TAPE and HI-FI

...and NO EXTRA FOR CREDIT TERMS

Y% Minimum Deposit

% No Interest or Service Charges on H.P. up to 18 months
Y Free Service during Guarantee Period

®MICROPHONES,MIXERS
Hammond condenser M.100 29 !l!a
Grampian Reflector . £6.10.0
Gr ian DP/4 D ic... £8.5.0
Reslo Ribbon v e EIL2.0
AKG D.145 ... e £10.0.0
AKG D.I9C ... .. E1T.10.0
Eagle Mixer e 3 gns.
Grundig Mixer Stereo ... 18 gns,
AKG Headphones ... £7.10.0
Philips Pre-amp ... . £6,10,0

Also mucﬂ&phnnu by ACOS,
TELEFUNKEN, BEYER, etc.

@ TAPES & ACCESSORIES
Standard, Long, Double, Triple Play
in all sizes by all luding makers.

@ DEFLUXERS BY, WEARITE,
WALGAIN

@ Pre-recorded Tapes by Columbia,
H.M.V. and all E.M.l. Labels, Crown,
Phonoband Eagle, etc.

Bib and E.M.\. splicers. Matching trans-
formers. Plugs, sockers. etc.

Prices subject to olteration as announced
by manufacturers.

STANDS AND BOOMS OF ALL
TYPES .

Tape to disc and copy service.

HI-FI DEPT.

STEREQO AND MONO
AMPLIFIERS
Quad Pye Rogers Cadet Mk.111
Leak Armstrong Tripletone
Scott B & O Truvox

® TUNMERS
Quad rs Pye Leak
Armstmngg & O Tripletone

@® LOUDSPEAKERS
Quad Pye Rogers W.B. Kef
WharfedaleGoodmansTannoy
Lowther Leak Elac Truvox
Ditton B & O SHB Tandberg
MOTORS, PICKUPS
ARRARD incl. Thorens

SP.25 401, etc. Tannoy
‘qoldripg 'S;Iluuu
DECCA incl. Sonomna
fiss Mic. 11l & O
Deram, etc. SME Mic 11
Philips ADC BSR
Ortofon Pickering
Acos Transcriptor

All types of Diamond and Sapphire
styli, stereo and mono. Microlifts.
Garrard, Galdring and Acos Pressure
Gauges. Disc Preener. Acos Dust
Bug. Cabinets by Record Housing,
Clearview and G.K.D.

169-173 STREATHAM HIGH ROAD, LONDON, S.W.16

Between St. Leonard's Church
and Streatham Station

STReatham 0466/0192

Please note this is our only address
OPEN ALL DAY SATURDAY—EARLY CLOSING WEDNESDAY
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N article byRalpthstmthcAplﬂ 1963
Tape Recorder has prompted this
variation of his design. his
dc’vme,toalluwaribbonmmphmetobemul
outside, performed well, but as he states, it “, ..
wasonlywmtedfordawnd:ormmdmg.
looks were not important”. Here, then, is a
design which can be used in broad windy
daylight and which is more suited to the hand-
held stick microphone. Cost is around 10s.
the main items being four sieves obtainable
from Woolworths with 3%in. diameter and
3/64in. mesh.

The basic principle is that a pair of sieves are
put one inside the other and several layers of
ladies’ nylon stocking (acknowledgements here
to Mr. West) are imprisoned in the gap between
each pair of sieves. The diagram shows the
basic arrangement. Both inner sieves have the
rims removed ; this is easily accomplished with
sharp pointed scissors. The mesh does not
fray. An easily-stretched thin plastic tape holds
the completed halves together, The fixing of the
shield to the microphone body caused the most
heart-searching. Eventually a rubber hose was
found that slid over the body of the microphone
from the connector end. The search continued
for a brass or copper-something easily soldered
—pipe with internal diameter that passed over
the head of the microphone and fitted snugly
over the rubber hose.

Two points to note here. Not all stick
mlcmphonﬁarcmhrgedattheheadmd Ifa
cardioid microphone is used no obstruction

a microphone windshield
M. G. SKEET DESCRIBES A USEFUL ACCESSORY

must occur to any slots or holes at the rear of
the head or along the body. Also if any of these
slots or holes are outside the windshield, it is
unlikely that the windshield will be fully
effective.
The best assembly order is as follows :(—
Remove handles and hooks from all sieves.
Cut central holes in both lower sieves to allow
the pipe to pass through. Solder pipe to inner
lower sieve and remove rim from both inner
sieves, Put five or more layers of ladies’ nylon
stocking between each pair of sieves. The
n'mnbel' of layers depends on the degree of pro-
tection required and how wind-sensitive the
microphone happens to be. Stockings of 15
denier material are satisfactory. In the case of
the lower pair of sieves, cut a hole in the

-stocking material to allow the pipe to pass.

Trim excess material from between the pair of
sieves. Tape together each completed half of
the shield. Finish off by fixing the lower outer
sieve to the pipe. This can be done by binding
with a few turns of tinned copper wire and
soldering. Too much heat may damage the
From the performance point of view no
andible effect on frequency range was detec-
table. The excellent cardioid characteristics of
the particolar microphone shielded, the
Fi-Cord FC901, appeared to be unaffected,
Diaphragm disturbance, usually severe, does
not occur in winds of many times the strength
of the breezes that previously made outside
recordings useless.

CROSS SECTION OF SHIELD

QUTER
SIEVE

STOCKING
LAYERS

IN
SIE\EFE

RIMS
TAPED

e meme—— PIPE

RUBBER
HOSE

=

TAPE RECORDER SERVICE CONTINUED

feeding the machine with its required voltage
at the right frequency from a properly designed
converter. These items can be a bit expensive,
but are certainly the best solution if the
machine is likely to be brought back to home
waters at some future time, Convertors for
the purpose, and for operation from car
battery, etc., can be obtained from Valradio
Ltd., 57 Fortress Road, London N.W.5.
Although Messrs. Grundig favour this
approach, they will supply 60Hz motor pulleys
for some machines, and the conversion entails
this change plus removal of a compénsating
bracket, easily tackled by depressing the fast-
wind key and pushing the right-hand clutch
from the idler. On some models, it is also
necessary to resolder the voltage selector leads
to alternative tags—which are marked.
Another point often raised is that of connec-
tion of a normal, i.e., AC mains-operated,
tape recorder to external equipment, also
mains powered, but possibly AC/DC. The
classic example is the television receiver, which

has its valve heater chain in series, with a
ballast resistor dropping the voltage from full
mains supply, and a half-wave valve or metal
rectifier for high tension voltage supply. This
type of circuitry, whose only real virtue is
manufacturing economy—whatever the ad-
vertisements may say—by the omission of an
expensive mains transformer, means that the
chassis of the apparatus has to be directly
connected to one pole of the supply. This
should be the neutral pole, giving the maximum
protection against inadvertent bridging of live
and earth poles, which is dangerous and could
be lethal.

NEON LAMP

In my opinion, all such apparatus should be
obhpdtohaveaneon lamp fitted, as a
Danmt’ wammz if the mains connections are

reversed. This is not simply chagrin at having
received a number of shocks in my daily work—
more than once the mains supply has been
wrongly wired at the power point. It is a
common-sense protection of those who have
to handle the equipment and who may have no
knowledge at all of electricity.
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Correspondence with readers has revealed
one disturbing fact : many people are under
the impression that all that is needed to afford
protection is a pair of capacitors between the
two pieces of equipment, or better still, a
transformer. This is at best a half-truth, at
worst an invitation to disaster.

A little thought will show that the capacitor
theory breaks down on two fronts. First, the
capacitor simply offers a path of alternative
impedance to AC—you might just as well
stick your fingers in the power socket as use a
capacitor to connect it. Secondly, the use of a
capacitor in the earthy line of a signal con-
nection is an open invitation to hum.

The transformer approach is a different
matter. While it is truec that a transformer
affords the necessary isolation, it must be
remembered that to give protection against
mains voltages, it must have sufficiently good
insulation between primary and secondary and
between secondary and core to withstand the
mains-plus-signal voltages. Thus, an audio
transformer is no solution. There are specially
developed transformers, such as the Wharfedale

(continued on page 41)
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audio diary 61
NOW AVAILABLE 76 POST FREE

Get this useful pocket diary which, in addition to the usual
diary section, contains 64 pages of valuable reference
information for the hi-fi and tape recording enthusiast.
Subjects Include: musical terms; index of composers; sound
wavelength and frequency; frequency and pitch; loudness,
hearing and dynamic range; gramophone records and

their reproduction; pickup tracking error; aerials for VHF/FM;
interconnections and impedance matching; stereo
loudspeaker placing; loudspeaker crossovers; bass horns;
tape playing time; tape track positions; tape equalisation;
units and abbreviations; common circuit symbols;

decibels; compliance, mass and resonance; some useful
equivalents; metric/British conversion data.

Get your copy now from Dept. AD1, Link House
Publications Ltd., Link House, Dingwall Avenue,
Croydon, CRS 2TA

INoViDUAL SUUNII EUUIPMENT

TRANSISTORISED PORTABLE MIXERS
BUILT TO CUSTOMERS INDIVIDUAL
REQUIREMENTS

By breaking down the circuitry into separate printed sub-assemblies
Wueablemlmld Indwldu';?mlmutombg:l‘ywm bination

comprehensive of facilities rapidly and at a very reasonable price,
The sub—mmblr circuits are designed mg: minimum distortion and use
silicon planar transistors, metal-oxide resistors and moulded track controls

for their outstanding qualities of low noise and high reliability.

Illustrated is a five-way mains operated mono mixer with master output
aanlrul and peak level rrldnr Inputs through insulated jack sockets are low

Iq-ophma igh impedance mi , magnetic b
certmi: pu:lw K auxiliary, pick-up

All at a typical individually-built price of £28
Send s.a.e, for further details to :—

LEE & DOUGHTY

[28 Sandgate High Street, Folkestone, Kent
Folkestone 38770

We are happy to announce that we can now supply

BRAND NEW BRITISH & GERMAN
REGORDING TAPES

P.V.C. POLYESTER & MYLAR
(ALSO PRE-RECORDED FOREIGN LANGUAGES)
RECORDED ON SCOTCH and EMI TAPE

Both manufactured by world reputable British and German firms. Fitted
with leaders and stop foils., Not rejects or sub-standard in any way—tapes
are splice free and are boxed. Remember : full refund plus postage should
goods not meet with your full approval. To date no refund has been requested.

Standard Pl Length English price German price
3 o lﬁ' ‘2;‘6 » 2/
4" 300’ df= 3/6
5 600" 9/ 6/6
58 900" 11/6 8/-
7 1200 16/- 10/~

Long Play
3 220/ 3/- 2/6
4" 450" &f= 5/-
57 900" 11/6 9/«
5;‘ 1200* 16/- 10/6
T 1800" 23/- 14/-

Double Play
3 400" 6/- 4/-
4" 600" 8/6 T
5 1200" 21/- 13/-
Sf' 1800° 24/- 17/-
7 2400° 39/- 22/

LEARN FOREIGN LANGUAGES the easy way from BRAND NEW
PRE-RECORDED TAPES in GERMAN, FRENCH, SPANISH and
ITALIAN. 26 step-by-step easy lessons on each tape recorded at 3} i.p.s.
supplied complete with Handbook. Retail 59/6 each. OUR PRICE 19/6 each.
Postage and packing | /- per spool, 4 or more post free.
EMPTY SPOOLS : 3 9d. 57 2/-. 53" 2/3. 7" 1f6.

N. WALKER Ltd.
28 Linkscroft Ave., Ashford, Middx.

Phone : 53020
]

nQu CORD

Now available less accessories at ONLY

““27 Gns."”

Also with basic accessories at

‘33 Gns.”

For one month only, Special Introductory Offer:
FREE with each machine purchased, if this
advert sent with order: A complete head
cleaning/tape lubricant kit worth £1/2/6.

The finest machine under £40. A.C. bias/erase,
Bogen heads, 41" spools, 3% ips. only 5lb. wt.
operates in any position, lid on/off.

PA system built in.

If you are thinking of buying a portable of first class
order, the "'Q"'-Cord is the answer, delivery free in
the U.K. 6 months F.0.C. guarantee on parls.

NO LABOUR COSTS.

We are also your sole U.K. agent for Saja spares
Write today for full details to :—

C. BRADDOCK LTD.

266 WATERLOO RD., BLACKPOOL Tel. 45049
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NEW PRODUCTS

NEW PRODUCTS

NEW PRODUCTS

STEREO ON A SHOESTRING

HE cheapest stereo tape recorder—and

the first stereo mains/battery portable—is
now being manufactured by Aiwa. Retailing
at £46 4s,, the TP.1002 offers }-track stereo,
recording from high level source or dynamic
microphones (supplied), and replay through
separable loudspeakers. Speeds are 33} and
1% ifs and the spool capacity is 5in. A single
meter, switchable from one channel to the other,
indicates recording level and, on replay,
battery voltage. Separate gain controls are
provided for each channel, while a three-
position switched tone control caters for both
left and right. A 4 x 23in. speaker is located
in the recorder, a second unit being supplied
in a detachable plastic cabinet. Qutput power
is 500mW per channel. AC record and DC
erase bias are featured by the 3% x 11 x 15in.
machine, which weighs 10 1b. including internal
mains unit,

Of similar appearance and specification is
the 7TP.712, a monophonic mains/battery
portable with automatic gain. This machine
sells at £27 16s. 6d.

Distributor: B. Adler and Sons (Radio) Ltd.,
Coptic Street, London W.C.1.

FIDELITY PLAYTIME

NE of the first recorders to be designed

around the new BSR three-speed tape
deck is the Fidelity Playtime. Claimed fre-
quency range at 74, 3} and 1} i/s is 70 Hz-
15 kHz, 70 Hz-9.5 kHz and 70 Hz-7 kHz
respectively. Wow and flutter at the fastest
speed is quoted as 0.15% RMS. The Playtime
takes spools of 53in. diameter and features a
three-digit instant-reset position indicator.
Qutput power is 3W, noise level being quoted
as —50dB. Half and }-track versions are
available, at respective prices of £26 5s. and
£28 Ts.
Manufacturer: Fidelity Radio Ltd., Olaf Street,
London W.11.

SENNHEISER CARDIOID MICROPHONE

OW-price newcomer 1o the Sennheiser

microphone range is the MD 411 moving-
coil cardioid. It is described as a “‘younger
trother™ to the MD 421 and has less features
and a slightly wider performance tolerance in
return for a substantial price reduction. The
£13 9s. MD 411 is superficially similar to the
£31 12s. 6d. MD 421, but lacks the latter’s
variable bass attenuator and hum-cancellation
coil. A triple-impedance transformer is
incorporated, giving a choice of 25K, 800 ohms
and 200 ohms. The cardioid characteristic is
claimed to extend well into the bass region,
making the microphone suitable for feedback-
free PA use.
Distributor: Audio Engineering Ltd., 33 Endell
Street, London, W.C.2.

ANTEX SOLDERING KIT

LTHOUGH several kits incorporating

soldering ‘guns’ are now available, kits
with conventional irons seem a comparative
rarity. Antex recently commenced catering for
this market by introducing their Precision
soldering kit, to sell for £2 9s. 6d. This com-
prises a CN 240 15W miniature iron, inter-
changeable %in., J%in. and g%in. bits, reel of
resin<cored solder, heat-sink, and cleaning pad
in a durable plastic case. A 36-page illustrated
book on soldering is also supplied.
Manufacturer: Antex Ltd., Grosvenor House,
Croydon, Surrey.

DYNATRON STEREO RECORDER

YNATRON are now marketing a three-

head stereo tape recorder based on a
Garrard deck. The STR.1 operates at 74, 3%
and 1§ i s, with respective quoted wow and
flutter figures of 0.15%;, 0.16%, and 0.2%,. Two
VU-meters and a four-digit instant-reset
rotation counter are featured, along with
separate bass and treble tone controls. The
deck employs a Papst motor and has a solenoid-
controlled auto-stop. Qutput power is 3W per
channel. The STR.1 measures 15 x 13 x 63 and
costs £82 19s.
Distributor: Dynatron Radio Ltd., St. Peter’s
Road, Furze Platt, Maidenhead, Berkshire.

TRUVOX BELGRAVIA

RUVOX are now marketing a silicon-

transistor recorder based on their
Series 100 deck. The RB.102 (}-track) and
RB.104 (i-track) Belgravia models are of
similar appearance to the current RI02/¢
recorders but have the additional feature of a
wooden cabinet, with teak finish and slotted
loudspeaker grille. Both the new designs have
been priced at £96 13s., including 7in. tape,
dynamic microphone, and accessories.
Manufacturer: Truvox Ltd., Neasden Lane,
London, N.W.10,
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BSR PRODUCE A NEW DECK

1IGHT mechanical push buttons, speeds of
74, 3} and 1% i/s and a pause control are
features of a completely new deck now being
manufactured by BSR. The TD21 is attractively
styled and has a spool capacity of 5%in,

Knurled-wheel or push-button re-set counters
may be fitted to order. Dimensions of the
deckare 124 x 10 x 4 j5in. and the price is
£14 (4-track), £15 (}-track). The TD2 and TDI10
decks will continue to be produced.
Manufacturer: BSR Ltd., Monarch Works, Old
Hill, Staffordshire.

ALBA MARKET MAINS/BATTERY
PORTABLE

ANUFACTURED by Sanyo, the Alba

R1Y9 mains/battery tape recorder features
interchangeable capstans giving speeds of
33 and 1§ ifs. Spool capacity is 3in. and
overall dimensions arc 104 x 8% x 3in. The
recorder is supplied complete with micro-
phone, mains lead and miniature jack patch-
cord. Price is £24 3s.

Retailing at £29 18s. 6d., the {-track Alba
RIS employs a BSR TD2 3} i/s deck and
incorporates a four-valve amplifier with an
output power of 4W. Secparate bass and treble
controls are fitted, with Phono sockets per-
mitting connection of microphone, gram,
monitor and external speaker.

Manufacturer: Alba (Radio and Television) Ltd.,
Tabernacle Street, London E.C.2.




LEDA recording tape

THE ULTIMATE IN TAPE VALUE! British made ro full specification.
Leaders, Trailers and Stop Foils on all types 5" and above Strong, attractive
hinge-lid boxes.

GUARANTEE. If you do nor vgree that the quallt{ of this tape is as high
as any you have ever bought (irrespective of price!) we will immediacely
refund your money and return postage costs.

Standard Double Triple

Lon
Play (P.V.C.) i’lay (PV.C.) Play (Polyester) Play (Polyester)
31500 273 3 225 3- 3" 30 4/3 3" 600" 89

47 300 39 4" 450° 5/- 4" 600" 3/3 47 900" 12/6
5" 600" 83 5% 900" 9 57 1200 15/3 5" 800" 22/6
54" 900" 10 53" 1200° 12/3 51" 1800' 19/3 51" 2400 28/6
77 1200" 123 77 1800° 17/3 77 2400 21/9 7" 3600 38/6

P.and P. 2/- per order. We also stock a wide range of accessories allat lowest-
ever prices. S.A.E. list.

LEDA TAPES (D), 30 Baker St., London, W.I

 YOU CAN HAVE R

GOOD SOUND EQUIPMENT

if you choose

rampian

K Gramplan Reproducers Ltd. Hanworth Trading Estate, Feltham, Middlesex )

fantastic offer! 45 7. off

GRUNDIG TAPE

Send now! Finest bargain ever in tape
Finest quallwr fuily guaranteed Grnndag Tape in special Grundig tape library

s. p as per rer's specification with leader and auto-
matic-stop Ir.ul:
Type Retail I 3 [
1800’ LP 7” spool 50/- 27/6 81/- 159/-
1200’ LP 53" spool 35/- 20/9 59/6 115/6
900 SP 51" spool 27/6 15/9 46/6 89/6

Immediate delivery!
P.O, or cheque to:

F G TAPEs I5b Regency Mews, High Road, Wille&dcnbl:‘;r_l._fg:

Post and Packing FREE except single spools 1/6. Send

WE SPECIALISE IN

RECORDING TAPES

and thanks to bulk buyihg we can supply BRAND NEW BRITISH P.V.C.
all tensiled and fitted leaders. Our tapes are not to be confused with
acetate, sub-standard, imported or used tapes. All tapes in polythene
and individually boxed (sealed if required). 24-hour despatch service. Full
money refund if not delighted. This is a genuine less than half price offer of
Hi-Fi quality tapes, why pay a penny more 1

td. L.P. D.P. Boxed

Length ea. 3for Length ea. 3for Length ea, 3far¢mptrs4)|l
37 I50° 2/ 5/9 3° 220 2/6 T/- 3" 400" 4/6 13
4" 300" 4/- 10/- 47 450 5/- M,‘— 4"  600' &/9 19/6 4~ 1/8
57 600" &/- 17/6 57 900" 8/- 23/6 5" 1200°12/6& 37(- 5" 1/9
54" 900" 7/- 20}'6 54 1200°10/6 30/6 53" 1800°17/- 50/- 53" 1[9
7% 12000 9j- 25/6 77 1800° 13/- 38/6 7" 2400°2if- &1/- 7° 2/-

Postage | /6 each, three or more POST FREE.

STARMAN TAPES
421 STAINES ROAD, BEDFONT, MIDDLESEX
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ce Electronics

TAPE RECORDER & HI-FI AUDIO SPECIALISTS

Secondhand Bargains :—

Telefunken Tape Recorder KL65, with mike . £EI8
Harting HM8 Stereo Tape Recorder . £35

Uher 4,000L Portable Battery Tape Recorder with npe and cmkn £75

(Leathor Case and Mains Charger Unit for above . EIS
Tllefunkcn M.24 Tape Unit ...

E.M.I. Professional 1Pnn5|sr.or|z¢d Portable Tape Rmrder I“Iodel . E45
Vtrlwne 3-speed 3-Head Tape Recorder ... ... £E40
Goodmans Axiom 300 127 Speaker ... - £
Alkai 355 Professional Stereo Tape Recorder £170
Akal SSS Twin Ster.o Spuker o . £30

M.2: ional Tape Recorder - £90

Uher 4,000L Pomble Tapa Reoordar with Mike ... . E70

Loewe-O) u 416 Battery/Mains Portable Tape Recorder .. £30
EMI-L.4. ortable Tape Recorder with Mains Charger Gnmpmn DP4

Mike and Carrying Case ... . £90

New Equipment on Special Offer :—

Fi-Cord 202A Portable Tape Recorder, new and boxed uompiam w:l:ll

BASF tape and mike. Listed at pur.nal Offer . 39
Pye Mozart, FM tuners, self-powered e EI2
BASF Tape 7" spool LGS35 1800° ... e

BASF Tape 7” spool LGS26 2400" 57/6
BASF Tape 53" spool LGS26 1800° .. 39/6
Grundig MAI 2-Transistor Monitor Amp!fﬁer, sul&able for hoostmg
output from tape head, microphones, pu:k-ups. etc. Liaud ﬂgns.
supplied new and boxed with instructions .. 57/6

We have also purchased the complete stock of Reflectograph Tape Recorder
Spares and can supply Miniflux 4-Track Stereo Heads and PAPST Motors at
less than half-price. (Send s.a.e. for Miniflux details.) (See our advert. under
**Classified—For Sale"".)

400 Edgware Road, PADDINGTON, 552I.

You know
the word

Malnutrition

he knows
what it means %

Malnutrition can mean children with swollen legs and bodies, peeling skin,
sores and continual suffering. Malnutrition can mean slowly going blind.
Malnutrition can mean nerves wasting and eventual paralysis.
Malnutrition can mean going mad.

Malnutrition can mean being so weak that there is no cnergy left.

To sow. Or to reap. Or to do anything but slowly die.

Oxfam is fighting malnutrition. With food and medicines. But most impor-
tant of all with the kind of long-term aid that helps people rid themselves
of malnutrition once and for all. Someone,

somewhere can hope again if you help today

Room 3 - ¢/o Barclays Bank Ltd- Oxford “XFAM
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HE Philips EL3556 is in the higher price

bracket for a mono $-track recorder, but
it offers a very wide range of tape speeds, a
higher than usual power output and wide
range bass and treble tone controls to make
the best possible use of the well equalised
responses on internal or external loudspeakers.

At the lowest speed of {# i/s a 7in. reel of
double play tape will play for 8 hours per
track—32 hours per reel. The four digit
counter gives you a fair chance of finding a
given item within about five minutes maximum
spooling time to an accuracy of about plus or
minus five minutes, always providing that you
have remembered to set the counter at the start
of the tape—the instantaneous re-set button
helps here—and providing you know which of
the four tracks contains the item you want !
Personally I never remember to re-set the
counter no matter how simple it is made for me.
What is needed for my kind of memory is an
automatic re-set when the tape reaches the end
of rewind—with foil operated auto stop it is
only a further small step to add a lever to
re-set the tape position counter,

The wow and flutter performance of this
machine is not at all outstanding—a S50Hz
flutter is evident at all speeds, with a 4 and
2Hz wow at 1% and ¥ i/s respectively, fig. 1.
Thisis all the more remarkable when the drive
system is examined and the design principles
understood. Although not fully effective in
this machine, the basic ideas are good and have
in fact been used in professional recorders and
film drive systems for many years.

Fig. 2a shows the Philips drive system. The
motor complete with its own bearings, drive
spindle and stepped pulley is mounted
coaxially on further bearings so that the body
of the motor is free to rotate over a small arc.
A light centring spring is used to hold it in its
mean position. As used in a large Ampex
instrumentation recorder with the lowest wow
and flutter ever measured, any imperfection in

(continued overleaf)

MANUFACTURER'S SPECIFICATION. Quar-
ter-track mono domestic recorder. Tape Speeds:
74, 3%, 1% and ik i/s. Frequency Responses
(respective): 40 Hz-18 kHz, 60 Hz-15 kHz, 60 Hz-
10 kHz and 60 Hz-4.5 kHz, within 6dB. Inputs:
diode—2mV at 20K; gram—100mV at 1M; micro-
phone—0.26mV at 2K. Outputs: external speaker
—4W at5 ohms; diode—1mV at 50K, headphone—
200mV at 1.5K. Dimensions: 17 x 134 x 6%in.
Weight: 22|b. Price £65 2s. Manufacturer:
Philips Electrical Ltd., Century House
Shaftesbury Avenue, London W.C.2.



Your Tape Dealer

Your Tape Dealer

LONDON AREA ESSEX
FOR ALL LEADING HIGH FIDELITY EQUIPMENT /
AUDIO EQUIPMEN T ||| TAPE RECORDERS o
Classical Records RECORDS \

by Mail Service
hampstead

HIGH FIDELITY
9la Heath Street,

CHEW & OSBORNE LTD.
148 HIGH STREET,
EPPING, ESSEX

Stockists for all the leading makes of Tape Equipment
207 EDGWARE ROAD, W.2 Tel.: PAD 3271
118 EDGWARE ROAD, W.2 Tel::
33 TOTTENHAM CT. RD., W.1. X,
42 TOTTENHAM CT. RD., W.1. Tel.:
» E.CA4. Tel. :

152/3 FLEET STREET, FLE 2833

H d, N.W.3.
Tel, HAMpotesd 6377 EPPING 2300
HAMPSHIRE
FORRESTER’S

NATIONAL RADIO
SUPPLIES LTD.

70-72 HOLDENHURST ROAD
BOURNEMOUTH HANTS

Largest hi-fi and radio component

store in the south Tel: 25232

TAPE RECORDER HI-FI CENTRE

SPECIALISTS IN TAPE RECORDERS, ACCESSORIES,
HI FI EQUIPMENT

YOUR CENTRE FOR FRIENDLY HELP, SALES AND
SERVICE

3 & 4 STATION PARADE, Open until 8 p.m. on Fridays
SHEEN LANE, SHEEN, PROSPECT 0985
LONDON, S.W.14 Opposite Mortlake Station, 5.R.

High Fidelity
Specialists

Hewillon Eloclionics QLD

WIMBLEDON'S
TAPE RECORDER CENTRE
ALL LEADING MAKES IN STOCK
Ferrograph, etc, — Stereo — Mono

Pre-recorded Tapes — Accessories — Microphones
Qualified staffl of long experience at your disposal
backed by fully equipped workshop for guaranteed
1009, after sales service.

TEL-LEE-RADIO

220 The Broadway, Wimbledon, S.W.I19
TEL. LIBERTY 4946

NEW & S/H TAPE RECORDERS
HI-FI
UHER, B & O, FERROGRAPH,
TANDBERG, REVOX, etc.
H.P. TERMS —  PART EXCHANGES
PETERSFIELD CAMERA CENTRE
37 Lavant Street
Tel. : Petersfield—Hampshire 2631

AKAI,

CHESHIRE

HERTFORDSHIRE

FOR ALL YOUR REQUIREMENTS..,

EHnmesmumH's)

CREWE LTD

HEAD OFFICE:

HAMMONDS

OF WATFORD

(Your HI-FI centre for advice ond service)

Agents for all leading makes of TAPE-RECORDERS.
AMPS TUMERS, SPEAKERS and ACCESSORIES,

14 HIGHTOWN, CREWE. TEL, 2535 Terms and Part Exch Evening D rations.
TECHNICAL DIVISION: 63 QUEENS ROAD WATFORD
19/21 LUDFORD ST., CREWE 27187 /36136
DEVON LANCASHIRE

THE SOUTH WEST
Tom Molland Ltd.

Invite you to visit their well-equipped
Demonstration Theatre and compare all
the leading makes of Hi-Fi and Tape
Equipment at
102 CORNWALL STREET, PLYMOUTH
Telephone 69282/3
Immediate delivery to ALL Areas

STOCKPORT AUDIO CENTRE
FINEST IN NORTH WEST

run
'} AKA!
TRUVOX
é VDB / PHILIPS \

ALL MODELS ON COMPARISON DEMONSTRATION
* EVENING DEMONSTRATIONS BY APPOINTMENT

FAIRBOTHAM & CO. LTD.,

58-62 Lower Hillgate, STO 4872 )
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PHILIPS EL3556 REVIEW CONTINUED

the drive to the flywheel, which in the Ampex
weighed about 30 1b. and was, as I remember
it, of about 30 in. diameter, reacted onthe motor
so that it rotated to take up the fluctuation
while the cartwheel, sorry flywheel, continued
its even rotation undisturbed.

In the Philips drive, the idler wheel drives a
light plastic cup which is coupled to the fly-
wheel proper by a felt damping washer, the
idea again is that the plastic cup absorbes any
drive imperfections while the flywheel con-
tinues on its merry way undisturbed.

Fig. 2b shows the film drive version of this
filter which was known as a ‘fluid flywheel’.
Again the outer drum is driven from an
imperfect drive system—usually gears to
provide absolute synchronisation in the film
system—and the flywheel which drives the
sound scanning drum is coupled only through
a thin film of viscous oil. This was so effective
that the drive could be stopped and started
again with the flywheel motion almost un-
disturbed.

I am afraid that the two low frequency
filter systems are not compatible, the suspended
motor should drive a very heavy flywheel,
many times its own weight, while the decoupled
flywheel should cope with minor speed changes
if properly designed. Probably one or the
other would be more effective in the recorder
under discussion.

The playback equalisation was checked to
line output by playing test tapes recorded to
standard CCIR DIN recording characteristics
of 70, 140 and 280pS. The resultant responses
of fig. 3 indicate that the Philips playback
equalisation is nearer the NAB time constants
of 50, 100 and 200uS.

System noise with no tape passing the heads
was 35dB below test tape level at 74 i/s, —33dB
at 3% ifs, -32dB at 1% i/s and —29dB at {§ ifs.

Record-play responses to line output are
shown in fig. 4 and these meet the specification
at the two higher speeds, but fall a little at the
high frequencies at the lowest speeds.

Overload tests at 500Hz showed that visible
waveform distortion coincided with closing of
the beams in the magic eye record level
indicator at about 10dB above test tape level.
Thus unweighted signal-to-noise ratios ranged
from 45dB at the highest speed to 39dB at the
very low speed of 1§ ifs although it was found
advisable to record at about 6dB lower mean
level (magic eye beams only closing to %in.
gap) at the two lower speeds to avoid sibilent
splash caused by extreme high frequency pre-
emphasis in recording.

The tone controls only operated on the
output stages, so that their effect on the sound
output of the internal speaker was measured
by recording 25 one third octave bands of
filtered white noise at 74 ifs and measuring the
sound output on the speaker axis at central and
extreme settings of the bass and treble tone
controls. The solid curve of fig. 5 shows the
response in the mid position of the controls,
and the dotted upper and lower curves show
the sound output at full clockwise and anti-
clockwise settings.

The response of the microphone supplied
with the recorder was also measured in a white
noise sound field to give the response of fig. 6.
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This is a good quality domestic recorder well
suited to family use on its own internal speaker
system. The independent bass and treble tone
controls allow the sound quality to be set to
suit all tastes and listening levels. The line
output is adequate to feed external amplifier
and speaker equipment although the high
frequency flutter may become noticeable on
certain kinds of programme material on true
hi-fi equipment. A. Tutchings.

BATTERY TAPE RECORDERS CONTINUED
. ____________________________________________________|
a little negative feedback, depending upon the
resistor’s value. The higher the value. the
greater the feedback and the less the stage gain.
It is thus possible to obtain two gain conditions.
one for record and the other for playback, by
switching two resistors, as in the circuit. The
resistor which is switched in on record is
variable, meaning that the record gain can be

adjusted to suit the microphone (or pro-
gramme signal) level.

Moreover. if the reactance of the capacitor
allows some feedback to occur from the main
emitter resistor, the resistor in series with it can
be adjusted to tailor the low-frequency end of
the response a little. In this way, bass attenua-
tion would result, and the roll-off could be
adjusted by the value of the series resistor.
Tricks such as this will be found in various
models, and they are just as well to remember.

When there is just one first stage, as in fig. 3,
signals of higher level than those delivered by
an ordinary microphone are accommodated
by feeding them through an attenuator net-
work. This, in fact, is common practice in
battery models. Sometimes there is a small
slider-type switch, microphone input in one
position and radio or pickup in the other, but
mostly an arrangement similar to that shown
in fig. 4 is used.
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Your Tape Dealer

LANCASHIRE

BOLTON

Specialists in
High Fidelity Sound

150 Higher Bridge St.
Phone 23093 BOLTON

J.SMITH & SON

HI-FI EQUIPMENT STEREOGRAMS
TAPE RECORDERS — 2 SHOWROOMS
B. & O., Dynatron, Hacker, Quad, Leak, Radford,
Armstrong, Ferrograph, Revox, Truvox, Uher,
Decca, Garrard, Thorens, Goodmans, KEF, etc.
Comparator Dems—Closed all Tuesday
Specialists in ‘SOUND" for 36 years

184 THE ROCK, BURY Tel: 1242

LEICESTERSHIRE

LEICESTER
All your hi-fi requirements

QUAD - LEAK - ROGERS - FISHER &
ARMSTRONG - TANNOY - K.E.F.
LOWTHER - B, & O. - WHARFEDALE
GOODMANS

FERROGRAPH - B. & O. - GRUNDIG
BRENELL - PHILIPS

Record Dept.: ALL LABELS - PARASTAT SERVICE

LEICESTER CO-OPERATIVE SOCIETY LIMITED
HIGH STREET LEICESTER Tel: 20431

Speakers by:

Tape:

STAFFORDSHIRE

M. R. WARNER & SON LTD.
TANDBERG SPECIALISTS

We stock and demonstrate
all leading makes of
hi-fi equipment

26 CHAPEL ASH - Wolverhampton 26581

NOTTINGHAMSHIRE

Nottingham Tape Recorder Lid.
BURTON ST. 2 mins. Victoria Station

Specialists in all the best makes of

TAPE RECORDERS @  AMPLIFIERS
@ HI-FI DISC EQUIPMENT @

Telephone: Nottingham 45222

NORTHUMBERLAND

SOUND EQUIPMENT SPECIALISTS

26902

Tel. 20142

12 OXFORD STREET
NEWCASTLE UPON TYNE |




% One-hand control
for easier operation.

Y Large front mounted
elliptical speaker
(Tin. x 4in.).
% Powerful 3W. output.
% Recording level meter.
J% Monitoring facilities.
Available en INTEREST FREE
TERMS, £3 || 6 deposit and |2

menthly payments of £] 8 7.
Carr., pack. and ins. 19/6.

R-E-W (Earlisfield) LTD.

REW OFFER
of World famous
TAPE RECORDER
by one of Japan’s

foremost
manufacturers

2 = 5 26ns.

Bulk purcha.se and high demand enable us to
offer this superb machine at nearly half list
price, saving the enthusiast over £18. Designed
and engineered to semi-professional standards
by the world renowned Hitachi organisation
the *“‘Belsona’ tape recorder offers many
facilities, superb performance and represents
excellent value for money.

Basically a ¢ track meno recorder with tape speeds
3% and 7% i.p.s. Frequency response 50-12000 c.p.s.
at 74 i.p.s. Weighs 19416, Size 33in, x [63in. x | lin.
7in. spools. Mains operation (110/230V.). Complete
with shock-proof moulded cabinet and high quality
dynamic mike. Recommended by R.E.W. as giving
years of satisfaction and trouble free service.

Take advantage of this offer NOW ! remembering
stocks are limited, or call and see this superb machine
at our new showroarmn extension.

N.B, This isour
anly address

Dept. T.R, 266-8 Upper Tooting Road, London S.W.17. Tel. (01) 672/8267 or BAL 9175

ELEGTRONICS GALORE!

IN THE NEW
dca Catalogue

The convenient way to shop for all your electronic

requirements. Everything from single components

to complete equipment, all at today’s best value for
money prices.

Send 1/6 now for your copy to:—
Dept. TRfI
dca Electronics Ltd., 28 Uxbridge Rd., Ealing W.5,

SLEEP LEARNING AND THERAPY

TIME SWITCHES with large clear 24 hour dial, 3 ons and offs £4 2 6.
PILLOWSPEAKERS, high intelligibility, only 4in. square, matched to speaker
socket of all recorders £3 3 0. ENDLESS TAPE CASSETTES : |5 mins.
cycle at 33 £5 5 0; 10 mins. cycle £3 12 6; 8 mins. cycle £2 17 6 (Double at 1§).
INFORMATION AND GUIDANCE TAPE (3gns.) covers whole field of
Learning and Therapy with demonstrations how to make your vuwn tapes.
INDUCTION TAPE No. | (3gns.). Vital necessity for use in learning any
subject. INDUCTION TAPE No. 2 (3gns.). Equally vital where these
revolutionary techniques are to be used for removing illnesses, disabilitics,
personality weakness, etc.

Send now for FREE LITERATURE and FULL LIST with details of the optimum Tape
Recorder for the job to:

THE INSTITUTE OF SLEEP-LEARNING (TR)

16 KING’S COLLEGE ROAD, LONDON N.W.3. Primrose 3314

TAPE

Grundig TK.|
T.K.5
" TK.6
TK.8 ...
TK.|4 & 23 & 18
TK.14L, 17L, 23L
L ...

" TK B]OBD
Cub ¥
Telefunken 85
i 5“5 & 76K..
95

Philips 8108
48

RECORDER
COVERS

Smart waterproof cover
to give complete protec-
tion to your tape recorder.
Made from rubberised
Canvas in navy, wine, tan,
grey and bottle green
with white contrasting
pipings, reinforced base,

handy zip microphone

pocket and name panel.

Philips 3534 87/-

w3549 79/6

f 3556 o &7f6

3558 &5/~

. EL3542 63/-

EL3536 70/-

. EL3515 : 57/6

49/6 o EL3S4IN1ST 57/6

55/- I541/H ... T2/-

67/é Ccssor I60| 63/-

63/- " EEh 57/6

59/6 " I604 79/-

1605 84/-

67/6 Stella ST454 57/6

51/6 W ST455 63/-

55/- . ST458 79/-

55/- w ST459 M]I—

60/- Saba 2305 . 79/6
63/- Tandberg 72, 72b, 74, 74b,

66/- 823, 843; Hard case ... 141/8

81/- Soft case 112/6

&3/-* Tandberg 62, 64, 62b,

75/-* 64b, - 92 Hard case ... 141/8

67/6 Soft case ... lllfi

63/- Brenell Mk, 5 +5M 77/

35/-* Truvox R92, 94 and 102... 99/

65/- Robuk RK.3 +RK.4 ... 67/6

55/- Ferrograph 88/-

&9/6 Sony 521 e 90/-

57/6 Revox F . 84/

79/6 Optacord 414 +412 +416  63/-

*Without pocket

A. BROWN & SONS LTD.

24-28 GEORGE STREET, HULL. TEL. : 25413, 25412

PERFORMANGE
Ist classSﬂllﬂD QUALITY
and STYLING . . .

Carousel

RI5 345

A.M. RADIO
TUNER £9.11.8
EXTRA

This is a tape recorder
designed and made to fulfil
all the essentials of a first
class machine plus the
advantages of a Consolette
cabinet in Teak veneers with
space to add a radio tuner.
Record direct to tzpe, or use it as a radio with
excellent sound quality reproduced through the
tape amplifier and its high fidelity speaker.

From retailers everywhere or write to manufacturers for leaflet.

STEREOSOUND PRODUCTIONS LTD
CAPITAL WORKS BRIGHOUSE YORKS.

London & Southern Counties Distributors

HIGHGATE ACOUSTICS, Gt. PORTLAND ST., W.I. (Museum 2901)
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TAPE RECORDER SERVICE CONTINUED

WMTI, to couple a loudspeaker output to a
low impedance input, and this is one way of
connecting AC/DC equipment to the tape
recorder. But it prevents take-off at a high
impedance signal point, and at a pre-output
stage point, necessary to reduce distortion.

The correct way of doing things is to use an
isolating transformer, suitable for mains
voltages. having a 1:1 ratio and capable of
handling the mains power of the apparatus, to
feed the AC/DC equipment, which can then
be treated as a ‘normal’ AC item, and con-
nected in whatever way we desire for best
signal conditions—which is really the object of
the exercise. Unfortunately, this transformer
is rather an expensive piece of equipment.

A WORD OR TWO

Still on the subject of inter-connection, a
word or two about the preamplifier circuits
here. These are the two Grundig Monitor
Amplifiers, used to extend the facility of the
standard tape recorder. As can be seen, the
MAI is a simple job, using-a pair of OC71
transistors and giving a quarter-volt from full
recording at an output suitable to drive a low
impedance headphone. (Low, in this case is a
relative term-—some ‘phones are of less
impedance.) This small amplifier, very neatly
built, with a single flylead terminated by a
5-pin DIN plug, is now available on the
surplus market and has been dropped by
Grundig in favour of the more ambitious MA2.

The latter gives a better output, greater, with
improved response, less noise, more stability,
and is again designed to take the output from
a head winding to power either an external
amplifier or a monitoring headphone. By
reconnecting to the tape recorder, sound-on-
sound is possible, transferring the playback
signal from one track to mix with the signal
being recorded on the other. This is the same
principle as we have seen Philips use with their
EL3774 and 3787 amplifiers, but with less
complicated circuitry.

STRAIGHTFORWARD AND EFFECTIVE

The two small amplifiers shown are quite
simple, straightforward and effective. Now
that the MAT1 is cheaply available, it could be
used to form the basis of a number of small
projects. The circuit is built up on tag strips in
a well-spaced screened box, lending itself to
easy modification. No prizes are offered for
clever ideas—we have seen enough of match-
box TV and the like to be wary of set-shrinking
designs !

As a final word, the matter of relative
sensitivities for supplying a tape recorder with
microphone and radio or gramophone pickup
input has been broached. There is some mis-
understanding about the machines which
apparently offer similar inputs. These are
generally the automatic recording jobs, and
this subject is being dealt with elsewhere, so
all I need to say is that the tape recorder
takes care of the apparent discrepancy in level
but—and it can be a big but—the impedance
has to be watched. Input matching for the
microphone is generally higher than for radio,
to preserve the frequency range.

Your Tape Dealer

SHREWSBURY'S NEW SOUND CENTRE

Ferrograph-Leak-Akai-Rogers-Goodmanetc.
HEAR THEM IN OUR DEMONSTRATION STUDIO
OPEN ALL DAY

Your Tape Dealer
WILTSHIRE

SOUTHERN ENGLAND

J. F. SUTTON

HI-FI AND TAPE RECORDING CENTRES

SALISBURY—50 BLUE BOAR ROW
SOUTHAMPTON—42| SHIRLEY ROAD

YORKSHIRE

TUESDAY-SATURDAY
Hi-Fi Ltd.
13 WYLE COP.
Tel. 55166 (facing the famous Lion Hotel)
SURREY
FARNHAM SURREY

% Stockists of all good Hi-Fi apparatus.
“% Comparative demonstrations.

% We offer a real after sales service.
+ Easiest of terms.

% Mo parking problems.

Lloyd & Keyworth Ltd.

THE RECORD SHOP
26-27 DOWNING STREET, FARNHAM
SURREY Telephone: Farnham 5534

SURREY AND HAMPSHIRE'S HI-FI SPECIALISTS

TAPE RECORDER
CENTRE (HALIFAX)

stock all the best Tape Recorders, Hi-Fi
Equipment, Tape, L-P Records, etc.

DEMONSTRATIONS DAILY BY EXPERT STAFF
2 years Free Service on New Recorders over £35
30 King Cross Street, Halifax
Phone 66832

SCOTLAND

CROYDON'S

£l leading makes in s'ock, Hi-Fi equipment, cabi-
nets, etc. Service agents for AKAI Tape Recorders

SPALDING ELECTRICAL LTD.,
352 354, Lower Addiscombe Road,
CROYDON

ADDiscombe 1231 /2040

Agent for the
famous Heathkits,

Hi-Fi Corner
I Haddington Place,

EDINBURGH’S
HI-FI
SPECIALIST

Amplifiers, F.M.

EDINBURGH
et aoer | Phone: WA 7901
Demonstrationsand | W. G. Graham
Advice gladly given. | Assoc. Brit. LR.E.

SUSSEX

WORTHING, SUSSEX

Stocking Ferrograph, Revox, Sony,
Tandberg. Truvox, Philips, EMI, Luxor,
etc.. on fully comparative Demonstration.

BOWERS & WILKINS LTD.
1 Becket Bldgs., Littlechampton Road,
Worthing 5142,

Recording Studios

WARWICKSHIRE

0 recording and
mJb transcription service

Mono and Stereo records ; latest cutting methods, auto-

matic varigroove, feedback cutter heads, limiters and

equalisers, techniques hitherto available only to the

professional, facilitating high undistorted cutting levels

and extended pleying times even from amateur recordings.
Booklet available.

40 QUEEN STREET
MAIDENHEAD
Tel. 25204 BERKS

COLIN G. TURNER

M.LP.R.E.
For Everything Sound

39 YORK ROAD,
KINGS HEATH,

BIRMINGHAM 14
HIG 4182

TAPE RECORDERS - AUDIO EQUIP-
MENT - DISC CUTTING STD & LP
FROM TAPE - STUDIO FACILITIES
HIRESERVICE-SALES-EXCHANGES

MAGNEGRAPH

| Hanway Place, London, W.I. LAN 256

KEN WHITTLE LIMITED
For the good names in Tape Recording
and Hi-fi.

788 STRATFORD ROAD, SPARKHILL,

BIRMINGHAM, 11 Telephone : SPR 5964

41

REPUBLIC| ||

professional recording services

FIE 5555

CHURCH FARM, PINNER, MIDDX.
S ; ;
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Advertisements for this section must be pre-paid. The rate is 6d. per word (private), minimum 7s. 6d., Box
Nos. 1s. 6d. extra. Trade rates 9d. per word, minimum 12s., Box Nos. 2s. extra, Copy and remittance for
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The Advertisement Manager, Tape Recorder, Link House, Dingwall Avenue, Croydon, CR9 2TA.
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SITUATIONS VACANT

Record Company requires a qualified Sound
Engineer. Experience in the foliowing depart-
ments is essential. Tape editing with ability to
read music. Tape to tape transfer. Sound
balancing and recording techniques. An
attractive salary is offered commensurate with
the responsibilities of this senior position.
Applications to Box No. 511 (London).

FOR SALE—PRIVATE

Brenell STB 1 stereo tape unit, 18 months
old, excellent condition, £75. Epsom 23898
(preferably 6 p.m. or 11 p.m.).

The dis-

Cash discount on most famous makes ol tape
recorders, Hi-Fi equipment, Cameras and
Typewriters, to Club Members. Join England’s
largest Mail Order Club now and enjoy the
advantage of bulk buying. Send 5/- for mem-
bership card, catalogues, price lists and ask
for quotation on any item. C.B.A. (Dept. Al),
370 St. Albans Road, Watford, Herts.

Blackburn has Lancashire’s leading Hi
Fidelity/Tape Recorder stockists and Electronic
Engineers at Holdings Audio Centre, Mincing
Lane/Darwent Street, Blackburn (Tel. 59595).

WANTED

Lee Electronics. The Tape Recorder and
Hi-Fi Specialists wish to purchase good quality
Tape and Hi-Fi Equipment for cash. 400
;Esclglware Road, W.2. Phone: PADdington

21.

Highest prices offered for good quality Tape
Recorders and Hi-Fi. See our ad. page 40 this
issue. R.E.W., 266 Upper Tooting Road,
London, S.W.I7.

Recording tape bought, brand new only ;
any quantity however large or small, shop
stocks, etc. The Record Exchange, 46 South
Clerk Street, Edinburgh. Phone NEW 6632.

STUDIO FACILITIES

Rapid Recording Service. Records made from
your own tapes (48-hour service). Master
Discs and pressings. Recording Studio—Demo
Discs. Mobile Recordings, any distances.
Brochure from 21 Bishops Close, E.17.

Your sole U.K. agent for ““Saja’ spares and
service. We carry many spares for the M40/M5
Export and M50. C. Braddock Ltd., 266
Waterloo Road, Blackpool. Tel. 45049, 24
hours answering service.

Emitapes, unused 7in. 1200ft. 15/- each.
Postage 2/-. Langmead. 24 Parkland Grove,
Ashford, Middlesex.

Revox 4 track recorder, excellent condition.
Cost 127 gns. With three new tapes £100.
Box No. 510 (Essex).

FOR SALE—TRADE

American 4 Track Stereo Tapes covering
most famous labels at realistic prices. Why
pay more? Imported directly by us, saving
distributors profits. Vast selection at 75/- each
—send S.A.E. for free lists or call at London
showrooms : Teletape of Marble Arch, 33
Edgware Road, W.2.

A unique tape buy! Top brand 7in. 2,400ft.
25/-, 5iin. 1,200ft. 15/-; p/p 1 at 2/-, 2 at
2/9, 3-6 at 3/6. Bargains in all sizes. S.a.e. for
list. E. C. Kingsley & Co. Ltd., 93 Tottenham
Court Road, London, W.1. EUSton 6500.

Sale Prices to clear a few showroom soiled
tape recorders. Standard, 2-speed, battery/
mains, £23. Standard, 1-speed, battery, £15.
Dansette, Philips (Cassette), Battery, £22
Crown, 2-speed, Battery/Mains, £24. Sanyo
MC2, Battery, £9. Central Audio Ltd. CLE
5111

Miniflux 4-Track Stereo Record/Playback
Recorder Heads at less than half-price ;
Miniflux Model VKH4—List Price £6 6s.,
Special Price 53s.' each. Miniflux 4-Track
Ferrite Stereo Erase Heads, List Price £3 10s.,
Special Price 32s. 6d., or supplied together
one of each at £3 17s. 6d. post paid. These
heads are direct replacements for Reflecto-
graph Model B, Veritone 16, Truvox, Simon
SP5, Brenell, but can also be used on other
decks. #-Track Stereo and #-Track Mono
Heads also available. All heads are supplied
with fixing plates and technical specifications.
(Send s.a.e. for details.) Reflectograph Replay
Decks Automatic Reverse complete with
Hi-Fi Pre-amp Table Mounted Model. Listed
at 75gns. Special Price 24gns. Lee Electronics,
400 Edgware Road, W.2. PAD 5521.

Quadruple Play Tape. Brand new. Guaran-
teed. British. 8}in. 5,400ft. 90/, 7in. 4,800ft.
80/-, 5%in. 3,600ft. 60/-, 3in. 600ft. 15/-, p/p,

Have you had details of my inexpensive
RMS Fluttermeter ? Also available on hire.
Leaflet on request. W.H.M., 35 Villiers Road,

7in. 45 from 18/-, 10in. LP 42/-, 12in. LP
48/-. 3-day postal return service. High level
disc cutters, Limiters, Equalisers, variable pitch
etc. Professional work at provincial rates. 40ft.
Studio. Trade terms available. S.a.e. leaflet
to : Deroy Sound Service, High Bank, Hawk
Street, Carnforth, Lancs.

J & B Recordings. Microgroove tape to disc,
mastering service, pressings, mobile studio. 14
Willows Avenue, Morden, Surrey. MITcham
9952.

TAPE EXCHANGES

Calling our hundreds of worldwide Tape
Stations . . . Seasonable Greetings and Happy
Tapetalking in 1967. Worldwide Tapetalk.
35 The Gardens, Harrow. You too can open a
Tape Station. Particulars free.

PERSONAL

Get 1966 AUDIO ANNUAL. An approach to
tape recorder servicing; Whither stereo?; Tape
prospects and problems; the hi-fi revolution.
Plus a selection of the more important equip-
ment reviews that appeared in HI-FI NEWS
and TAPE RECORDER during 1965. 5/- from
newsagents or 6/- (pp) from Link House,
Dingwall Avenue, Croydon, Surrey.

Chatterbox Recording Club. Free Member-
ship. S.a.e. for details to 368 Rush Green
Road, Romford, Essex.

2/- box. 163a Hertford Road, Enfield, Middx. | Watford.
ADVERTISERS’ INDEX

Adastra Ltd. . a5 o .. 32 | Francis of Streatham 32 | NuSound .. . . . 3, OEC
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Even without its
i-directional recording

and monophonic mixer,

the Ampex 2100

would still be the best

recorder in the world

B oot~ "

©

)
T

Give it
a hearing ™

If you were to dismantle your new Ampex
2100 (which heaven forbid), you’d find solid
state electronics, four exclusive deep cut heads,
bi-directional recording, a monophonic mixer,
dual capstan drive, automatic threading device,
solid-cast aluminium construction etc.

But it's what you get out of your Ampex
2100 that counts.

Ampex have a name to live up to. A name
for the finest sound recording. And the new
Ampex 2100 gives our best sound yet. There’s
only one way to prove the Ampex 2100 out-
performs any other recorder in its price range.
Listen to them all and make up your own mind.

The illustrated Ampex is the standard 2163.
But there's also the Ampex 2165-3 in oiled
walnut finish or an uncased deck model, the
Ampex 2153.

You’d think that with all this the Ampex
2100 would cost over £250. But it doesn'’t.
Appetite whetter: Wow and flutter at 7% ips, .08%

Ampex make the world’s best tape recorders.

800 series, 1100 series, 2100 series. Speakers,
m tapes, accessories. Ask your dealer about our
4-track “Stereo Concert” bonus offer.
Ampex sales and service facilities are conveniently located throughout Europe and the Middle East. For more information write to: Ampex Great Britain Ltd., Acre Road,
Reading, Berkshire, England. Telephone: Reading 84411. Ampex S.A., Via Bema 2, Lugano, Switzerland. Telephone: 091/3.81.12. Ampex Europa G.m.b.H., 6 Frankfurt
Main, Diisseldorfer Strasse 24, Germany. Telephone: 252001-5. Ampex S.A., Nivelles, Belgium. Telephone 067/249.21. Ampex, 41 Avenue Bosquet, Paris 7e, France.
Telephone: 705.38.10.
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