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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
cheer{ull'_f refunded.

ge of our'c t credit terms—you can enjoy your model
right away and pay for it in easy monthly instalments.

MONO AMPLIFIER
MA-5

“MALVERN""

SEE THE COMPLETE HEATHKIT RANGE IN THE FREE CATALOGUE

4
TAPE PRE-A?PUFIER STEREOC CONTROL UNIT AM[FM TUNER
- USC-|
TAPE DECKS § T
7 ieang

. 4 TRUVOX .
STUDIOMATIC P>

OUR WIDE RANGE INCLUDES :—

AUDIO
Cabinets, Turntable Units, Mono and Stereo 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 ., x
Children's Hobby Kits, Tool Kits, Intercom, Electric Organs and a wide range of
Amateur Radio Gear.

STEREQ AMPLIFIER
5-99

“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 4-track ; £36 15 0

D93-4 :L-track £3615 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 6

Kit Assembled
SPEAKER SYSTEMS
COTSWOLD or MFS : £25 12 0 £33 17 0
£11 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. 15 Q nominal impedance.
Kit £18 10 0.  Assembled £23 0 0.

EQUIPMENT CABINETS

AUDIO AND HI-FI EQUIPMENT MALVERN ... ... ... .. .. EI8 1 0] £3 6 0
20 ++ 20W AMPLIFIER AA-22U (less cablnet) £39 10 0 | £66 11 O GLOUCESTER.. £1810 0| £315 0
9 4 9W STEREO AMPLIFIER §-99 . .. £28 9 6 | £38 9 6 | CHEPSTOW ... £11 12 6 | £16 17 6
343W .,  AMPLIFERS33H .. £1517 6 | £1 7 6 | PLAYBOX (by Record Housing) ... a2 £10 10 0
343w, AMPLIFIER S-33 ... .. £I3 7 & £I8 18 0 Other ‘Record Housing’ models to order
5W MONO AMPLIFIER, MA-5 .. EIO19 6 £I510 O RECORD PLAYERS
IOW POWER AMPLIFIER, MA-12 ... ... £11 18 0 | £1518 0 | ., ooaoo aTo TR
50W ,,  AMPLIFIER, MA-50 ... .. £1918 0 | £2718 0 without Cartridge
STEREO CONTROL UNIT, USC-I... .. £1910 0 | £26 10 0 < » Deram ... .. . EITH6
MONO CONTROL UNIT, UMC-I .. £812 6 | £1312 6 " s;'zg ” Eﬁ)ﬂs i‘l-z '2 g
PICK UPS MOTOR UNIT. GARRARD 401 ... £2 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.
N 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
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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 Showraoms is most 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 one more of our many thousands of satisfied customers.

@ HIGHEST PART EXCHANGES
@ INTEREST FREE TERMS

PHILIPS EL3556 el OO

torised mains
operated mono hi-fidelity recorder. Bass, treble
controls. Auto tape stops. 4 Speeds. Mixing.
Monitoring. 4 watts output. Stereo tape replay
facilities. Multiplay. Sound on Sound. A firstclass

recorder for the home. 62 gns.

SONY Tczou This is the lowest priced

hi-fidelity complete stereo
recorder available. 2 Separatespeakers. 2 Speeds.
4 Tracks. Meters. 2 Microphones inc. 7¥ Tapes.
Track to track facilities, ¥We have yet to see a
recorder offering so much at such a price.

72 gns.
TANDBERG 6  One..of, the g mox

cord/replay tape units available. Every possible
facility provided. Sound on Sound. Freq. 30-
20,000. 3 Speeds. 2 or 4 track models. 7" Tapes.
Auto tape stops. A perfect unit for use with the

best hi-fi equipment, I [0 gns.
A b -
VORTEXION CBL. A sueere, com-

cord/replay recorder, employsthelatest Wright &
Weaire 3 speed tape deck. 3 Heads. Two 4
watt amplifiers. Mixing. Before and after record/
replay facilities. A recorder for those wishing to
abtain professional results.

™
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~

SPECIAL OFFERS!

ELIZABETHAN LZ29 As new |9 gns.

SONY TC200 As new 49 gns.,
GRUNDIG TK46 As new 59 gns.
TRUVOX R94 As new 39 gns.

GRUND]G TK6 A handsome  high

quality battery/mains
portable by the world famous company. 2 Tracks.
2 Speeds. Freq. 50-13,000. 41" Tapes. Meter for
recording and battery level. Includes superb
dynamic microphone. A portable recorder with
big machine performance and quality, 69 gns

AKAI x4 The only complete fully tran-

sistorised battery/mains por-
table available. Superb performance. 3 Speeds.
5” Tapes. V.U. Meters. 4 Tracks. Operates from
mains or rechargeable batteries. Has own power
amplifiers. Freq. 40-20,000. Dynamic micro-

phones. inc. I 3 I gl‘IS.

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 ouctput. Detachable 8” Hi-Fi
speaker unit giving superb reproduction. A
wanderful value for money recorder at 59gns

SHOWROOMS

82 HIGH HOLBORN, W.C.| (I minute Holborn Underground)
242/4 PENTONVILLE ROAD, N.I (3 minutes from King's Cross Station) TERminus 8200
228 BISHOPSGATE, E.C.2 (| minute Liverpool Streec Station)

36 LEWISHAM HIGH STREET, S.E.I3 (I minute Lewisham Station)
2 MARYLAND STATION, STRATFORD, E.I5 (adj't Maryland Station) MARyland 5879
205 HIGH STREET NORTH, E.6 (opposite East Ham Station)

SPECIAL
OFFER ! !'!
FI-CORD 202A

BRAND NEW & BOXED

This superb Hi-fidelity professional type battery/
mains portable recorder, is renowned as one of
the finest available and used extensively by
broadcasting and film companies throughout
the world.

Specification.
Freq. response 50-12,000 4 3dB. Signal to noise
ratio 45dB. 2 speeds: 74" & 3", 4" Tapes. V.U.
Meter recording level. Microphone input 20-
1000 ohms impedance. Less than 0-3 r.m.s. wow
& flutter. Constant speed motor. Remote
control facilities. Digit counter. 9" x 64" x 43”.
Weighs 6% Ibs.
Absolutely unrepeatable offer of these wonder-
ful recorders. Every one brand new, boxed with
full makers 12 months guarantee Inc. Tape and
Spool (less batteries).

LIST PRICE £69.6.0.

LIMITED QUANTITY ONLY

AT THIS
FANTASTIC
PRICE GNS.

CASH OR TERMS

NOTE:

@ OVER 100 MODELS ON DISPLAY
@ UP TO 2 YEARS’ FREE SERVICE

MNe finer value for
NATIONAL RS-7558  [Cney” available.
Complete fully transistorised stereoc recorder.
Two hi-fi separate speaker units are incl. 2 speeds.
1 V.U. Meters. 7" Tapes. 2 Microphones incl.
Auto tape stops. Freq. 50-15,000. Wonderful

hi-fi reproduction, I 09 gns.

1
TRUVOX R|04 . A first class quality

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

toring facilities etc, 79 gns.

B & 0 2000 The most comprehensive

fully transistorised stereo
recorder available. Its facilities are too numerous
to list. Available in 2 or 4 track and suitcase or
table model versions. A recorder for those
wishing to purchase the finestavailable.

119 gns.

REvox 736 The stereo tape recorder

that sells by reputation
alone. One of Switzerland's finest products. Full
professional record/replay facilities 4 Preampli-
fiers. 3 Heads. 2 V.U. Meters. Track to track
facilities. Freq. 30-18,000. For che perfectionist.

124 gns.

SPECIAL OFFERS!

B & Q Stereomaster Brand newg(few only) 89 gns.
VORTEXION WVE As new 69 gns.
FERROGRAPH 4AN As new 47 gns.
TRUVOX PD99 As new 52 gns.

BRENELL Mk 5 "I A well proven mono

recorder basically
unchanged but highly developed over many years.
4 Speeds. 4 Wates. 2 Tracks. 83" Tapes. Super-
imposing facilities. Monitoring. 3 Moters. An
extremely well made and thoroughly reliable
design of high performance. 74 gns

SONY TCSOOA The big brother to the

TC200 with many extra
refinements. Superb stereo reproduction through
the 2 separate hi-fidelity speaker enclosures.
Freq. 30-18,000. Auto tape stops. 2 Speeds,
4 Tracks. 2 Dynamic microphones inc. 7% Tapes.
Superbly styled and made. |06 gns

VORTEXION WVB e o

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. 84" Tapes etc.

5.10.0.

HOURS OF BUSINESS

HIGH HOLBORN:

CHAnRcery 7401

BlShopsgate 2609
LEE Green 2399

GRAngewood 6543

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

Monday to Friday 9 a.m. to 6 p.m. Closed all day Saturday.

QOpen Sunday 10 a.m. to 2 p.m.

KING'S CROSS, STRATFORD, LEWISHAM, EAST HAM:
Meonday te Saturday 9 a.m. to § p.m. Halfday Thursday.

NUSOUND TAPE RECORDER CENTRES

227



‘”P treatment at IIEW

whether you're In

the ‘BARGAIN’ CLASS or LUNURY" GLASS

EXCLUSIVE
= BULK
PURCHASE OFFER

One of Japan’s foremost Electronics Manufacturers

HITACHI “Belsona” Tape Recorder

® One-hand control for easier
List Price 42gns operation

R E w Large size front mounted
L] . L]

elliptical speaker 7" x 4"
Powerful 3 watt output and
PR'CE onIy recording level meter
1
272 GNS. Dual voltage 110/230V. and
high quality microphone
or on INTEREST FREE TERMS. Deposit £7.11.6

Monitoring facilities

2 speeds T4 i.p.s. and 3% i.p.s.
and 12 monthly payments of £1.15.6. Packing
Insurance and Carriage 19/6

Designed and Engineered to semi-professional
standards R.E.W. specially recommended this
machine as giving years of trouble-free service.

Stocks are limited-Post the Coupon-NOW

I enclose Cash | Deposit for HITACHI Belsona
(Delete inapplicable)

I Y | ——————

l ADDRESS .. I

I R.E.W. (Earisfield) Ltd., Dept. T.R., 166-8 Upper Tooting I
Road, London, S.W.IT.

In any price range

AK AI are unbeatable

Every AKAI model incorporates the most advanced technical
development combined with superb workmanship. This means
that AKAI offer you the ultimate in Tape Recorder value . . .
plus performance to match the highest professional standards.

New MODEL 910

A new Mono Tape Recorder of high-quality and
superb performance. The simplicity of the layout
enables anyone to obtain results comparable with
professional standards. Featuring : isolation of
P.A. amplifier system from deck, mixing facilities,
pause control and the basic deck from the well
proven stereo machines. Price 62 GNS. or on
INTEREST FREE TERMS £17.2.0 deposit
and 12 monthly payments of £4.0.0.

MODEL X4

A versatile portable tape recorder that
permits the user to record stereo
wherever he may be and play-back on
mains or battery. Featuring push
button controls ; 4 tracks and 4 tape
speeds ; powerful 4 watts output. In-
corporating the exclusive AKAI **Cross
Field Head'’ that can record 30-8000
cycles at the unusually slow tape speed
of 15/16 i.p.s. Price 99 GNS. or on
INTEREST FREE TERMS, £25.19.0
deposit and 12 monthly payments
of £6.10.0.

228

MODEL M8

Mono/Stereo  4-track—4-speed Tape Recorder
with a really advanced specification and per-
formance to match. Including refinements such
as *‘Cross-field Head"’ ; vertical stereo speakers ;
and sound on sound recording. This machine is a
must for the discriminating. Price 136 GINS.
or on INTEREST FREE TERMS, £36.16.0
deposit and 12 monthly payments of £8.16.8.

R"E-W

The Tape Recorder and Hi-Fi Centre

Dept. T.R. R.E.W. (Earisfield) Ltd.
266-8 Upper Tooting Road, London, S.W.I7

Telephone : BAL 9174/5




tape recorder

INCORPORATING ‘SOUND AND CINE'

JOHN CRABBE
DAVID KIRK

EDITOR

NEWS EDITOR
ADVERTISEMENT MANAGER ROBIN WELLS
Editorial and Advertising offices

LINK HOUSE, DINGWALL AVENUE, CROYDON, SURREY

Telephone MUNicipal 2599 (12 lines)

© Link House Publications Limited, 1966. All rights reserved.

editorial

A RECENT ARTICLE in a national newspaper, written by a well-known
novelist, brought attention to certain oddities in relation to inter-
national copyright. The author complained that, while journeying
in North Africa, he had come across copies of his books being marketed
cheaply by an unfamiliar publisher, Anxious to protect his own rights
and those of the original publisher, he endeavoured to identify the
profiteer. The latter was soon discovered to be operating from
behind the iron-curtain, in an area free from the restrictions of Inter-
national Copyright Conventions, No permission had been sought
from the author, and no payment made, since the dissemination of
literature to the world, it appeared, was not a matter for financial
gain. The author was willing to concede this principle, but rightly
queried why the iron-curtain publisher was selling its books 3t an
obvious profit, rather than giving them away.

Within days of the article appearing, several readers wrote to
enquire whether this situation worked both ways. One writer expressed
a sincere desire to circumvent—not the cost of full copyright—but
the time-consuming, mind-twisting complexity. He wished to know
whether the many low-price discs currently being imported from the
USSR could be copied domestically and reproduced publicly without
permission of the Mechanical Copyright Protection Society Ltd., of
the distributor, of the musicians or the composer.

Another correspondent was worried by a rumour that record
companies were planning to include a supersonic tone on their discs
to prevent unauthorised tape recording (the idea being to induce
audible beating between the tone and the recording bias oscillator).

Both these points seemed worthy of clarification and we therefore
contacted the MCPS for the benefit of their advice. In his reply,
Mr. B. W, Pratt, General Manager, states :

“As the USSR does not recognise copyright in a sound recording
and is not a party to any International Convention, I suggest it would
not be an infringement to reproduce by ‘dubbing’ recordings of
Russian manufacture imported into the United Kingdom, although
it is possible that the importer or concessionaire would be in a position
to take action in Common Law to restrict such ‘dubbing’ for what-
ever purpose.

“I b:lieve a similar position may obtain in respect of the use of
such imported records for the purpose of providing a public per-
formance.”

Mr. Pratt goes on to point out the rights of the composer :

“The reproduction by ‘dubbing’ of an imported recording of Russian
manufacture, of a musical work which in the United Kingdom is
protected by copyright, would however constitute an illegal act in
the absence of licence of the copyright owner, and this would apply
equally to tape recorded copics intended for private and domestic
use, as for copies made for sale.”

Concerning the “supersonic tone”, he continues ; “I believe that
certain manufacturers have incorporated some sound device into
discs of a special character in order to prevent or detect infringement
by illegal copying . .. ”

We have made our own enquiries to determine the nature of such
devices and have been informed by recording companies that a few
discs may carry a signal permitting derection of illegal copies when

replayed in a certain manner on special equipment, but this does
not prevent domestic tape copying and is not akin to the rumoured
‘“supersonic tone”, This rumour is stated to be totally unfounded.
How many record-reproducers and domestic tape recorders would
respond in the region of 30Kc/s anyway?

Returning to Mr. Pratt, his letter concludes : “We all know that
in a considerable number of cases records are borrowed from friends,
hire libraries and municipal free libraries and ‘dubbed’ by the owners
of tape recording equipment, and it is obvious that this practice does
to some extent depress the sale of records, to the detriment of manu-
facturers, music copyright owners and artistes. I am in fact appalled
at the number of admissions we have received at this office that this
practice is followed, with no intention to rectify by obtaining prior
licence of any of the interested parties.”

We cannot agree. If anything is “‘appalling” it is the failure of
“the interested parties” to co-operate with each other and with the
audio fraternity. Tape enthusiasts are generally prepared to pay for
their pleasure, but are wholly unwilling to become endlessly involved
in the procedure of obtaining permission. Feelings run high on this
topic, and the reader’s letter on page 239 is typical ; we plan to publish
an article on the ethics of copyright in the near future, including a plea
for a rationalised approach.

It seems that in the field of strictly music copyright there has been
some progress (see news item on page 149, May issue), and the MCPS
point out that their efforts in this sphere—to which they are necessarily
confined—may have helped to pave the way for an eventual overall
system. Itisapparently in the record industry where the main problems
lie, due to extremely complex contractural obligations to performers.
Musicians, creative artist’s and composers deserve some reward for the
pleasure they give, but it is up to their representatives to alter the
unenforceable existing law.

JULY 1866 VOLUME 8 NUMBER 6

FEATURE ARTICLES

232 TRANSISTOR RECORDING AMPLIFIERS
By C. W. W. Read

235 BATTERY POWERED TAPE RECORDERS—Part 8

237 WHAT'S IN A SPEC

By G. T. Rogers

SIMPLE SYNC

By Michael Baker

VIDEOTAPE COMES HOME

By Roger Gregory

247 MAGNETIC SOUND RECORDING—Part 3
By C. N. G, Matthews

250 AUDIO FAIR REPORT

3

S

REGULAR ITEMS

231 WORLD OF TAPE

239 READERS' LETTERS

258 READERS' PROBLEMS

240 TAPE RECORDER SERVICE—No. 55
By H. W. Hellyer

249 PERSONAL BIAS
By John Ashcroft

EQUIPMENT REVIEWS
255 TRUVOX PD104 STEREO TAPE UNIT

By Alec Tutchings
257 LM 100 DYNAMIC MICROPHONE

By Alec Tutchings

]

COVER PICTURE
Apparatus constructed at the Harlow laboratories of
STC is shown on this month's cover. A horizontally rotating
head mechanism permits repetitive playback of short
recorded passages, the reproduced signals being monitored on
headphones and displayed on a slow time base
oscilloscope. The equipment is employed in speech analysis.

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.5.A. $4.50) for Tape Recorder
and 38s. (USA $5.40) for Hi-Fi News, from Link House

Publications Ltd., Dingwall Avenue, Croydon, Surrey.

Tape Recorder is published on the 14th of the preceding month

unless that date falls on a Sunday, when it appears on the Saturday
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AS GOOD AS A

THIRD HAND!

it a HERGA

When ordering by Post, please quote
1

Model no.

589/55C. Press On/Release Off
S589/5PP. Press On/Press Off
589/5DA. Double Press Action

(Post and Packing 1[6)

34/3

39/6

40/-

* Enquiries invited from dealers

Attractive Trade Terms and quantity discounts

MINIATURE. FOOT SWITCH

to your Tape Recorder

Leaves the hands free for transcribing, note-taking, etc.,

or can be used as a remote control. A wide variety of

switch actions available to suit your needs such as Press

On/Release Off; Press On/Press Off, or double pressure

action (press for record and extra slight pressure for
play-back).

Neat and compact, with ribbed rubber tread and foam-
padded base to avoid slip on polished floor.

Incorporates totally enclosed microswitch, rated at 5 amps,
250 volts A.C., supplied with 6ft. P.V.C. cable.

Ask your Dealer, or direct from:—

HERGA ELECTRIC LTD.

WALLINGFORD ROAD, UXBRIDGE, MIDDLESEX
Telephone: Uxbridge 35211

e
5. .
4-TRACK STEREO/MONO
Sony TC200 ... 18 18 0
Philips EL3534 .. 24 3 0
Tandberg 74 ... ... 24 B 3
Sony TC500 ... e 270013
Grundig TK46 we 281 9
Beocord 2000K o 31 4 9
Beocord 20005C 32 5 9
Akai M8 38 6 6
MAINS 2-TRACK

Fidelity Playmatic2... 7 7 0
Grundig TK120 we 715 0
Grundig TKI8L 10 15 3
Tandberg 823... . 4 3 6
Tandberg 92 ... . 18 2 3
Brenell V Series 3 19 B &
Truvox RI102 ... 1919 0
Brenell 5/3 Mer. 20 14 9
Brenell 5/3 ‘M’ . 24 8 3
Ferrograph 631 .. 2418 9
Ferrograph 631H ... 26 5 0
Revox 736 ... e 3211000
STEREO TAPE UNITS
Beocord 1500 Teak ... 23 7 3
Truvox FD104 .~ 23 7 3
Ferrograph 632 2- T 33 1 6
Ferrograph 634 e 312 6

Open Saturday 6 p.m.-Friday 6.30 p.m.

12 Monthly Cash
Payments Price

£

WO~ oh b

AU A b bW ——

@mmunn

s. d

T—_Fouwmox

w

I S
VW= VONN—O WO

16 10
16 10
55
13 4

H.P. also over 18 and 24 months

If unable to call, write for free brochure, or send deposit now for quick delivery.

FREE DELIVERY

PART EXCHANGE

Gns.,

Deposit
MAINS 4-TRACK £ s.d.
Fidelity Playmatic4... 8 2 9
Ferguson 3212 .. 813 3
Philips EL3558 Teak ... Il 0 &
Grundig TKI7L 11 5 9
Ferguson 3214 PR B
Grundig TK400 o 12 609
Grundig TK23L 1217 3
Tandberg 843... .. 15 9 9
Philips EL3556 Teak ... 16 5 &
Truvox RI104 ... .. 2014 9
Grundig TK40 22 16 9

MNAWWWRMNMRMNRL

12 Monthly Cash

AKAI 44S
4-TRACK STEREO/MONO
3 Speeds 7i & 3%, I} %6 Watts Stereo

Payments Price *2VU M Output

s. d. Gns. eters F
09 3| YBuilt in speakers *:i':;lllz:::ml or Ver-
3 4 33 7" Tape Capacity +Power Supply 100-
15 2 42 gputo Stop 240v A.C. 50/60 cycles
i.f, g 13 “YExclusive precision micre gap head for high
II 3 47 fidelity reproduction.
4 4 49 These are latest models, new and unused except for
17 6 59 demonstration purposes. Supplied complete with
(- 62 demonstration tape, full instructions and makers
3 9 79 I2 months guarantee.
14 3 87 As ) o

currently ur

listed 82gns' Price 663"5-

Deposit £17.6.0. 12 Monthly Instalments £4.6.8

AKAI ST/I

4-TRACK STEREO/MONO
%2 Speeds T{ and 3} 21 VU Meters

BATTERY

Philips “‘Pocket’" 616 6
Philips EL3586 .. 616 6
Optacord 408 Bat./Mns. |10 4 9
Telefunken 300 2-Track 12 17 3
Telefunken 301 4-Track 14 3 6
Ficord 202A ... e 17 6 6
Grundig TK6 Bat./Mns. 18 2 3
Uher 4000L Report ... 27 9
Akai X4 Sterec 4-T ... 34 7 9

230
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THE RECORDER CO.

JAuto Stop “%2 Speakers 5 x 7"
YHorizontal or Ver- built in

tical use %6 watts stereo output
% 7" Tape Capacity +* Transistorized pre-

% Easy Sound on Sound amplifier stage
26 Recording % Synchronous Motor

39 These are latest models, new and unuud except for
49 demonstration purp with
54 demonstration tape, full |nltru:tlonl and makers

13 12 months guarantee.

69

103 As currently Our

131 listed 94gns Price 76gns.

Deposit £19.19.0 12 Monthly Instalments £4.19.9.

(DEPT. R) 188 WEST END LANE
WEST HAMPSTEAD, LONDON, N.W.é
Telephone: SWI1 4977




world of tape

BRITISH RAIL TAPE THEIR WAGONS

ASTERN Region marshalling yards are currently experimenting
with Edison Midgetape and Grundig EN3 battery dictaphones as
part of their system of Advance Traffic Information. Purpose of the
system is to provide yard administrators with details of freight prior
to its arrival, improving wagon handling efficiency and reducing
delivery time. A freight train may comprise up to 70 wagons, and the
labels of each wagon are noted on tape by guards. The tape is then
passed to a Telex operator who transcribes the details onto punched
tape, this being transmitted to divisional and headquarters offices.
Other regions have shown interest in the system and it is expected to
spread to other parts of the country.

OH, TO SPEAK LIKE CHAUCER
ANGUAGE laboratory equipment at Michigan State University is
being used to teach Americans “how to speak like Chaucer”.
And while some of the University’s 4,250 language students concentrate
on medieval English, others practise the art of television and radio
announcing. Arabic, Chinese, French, German, Italian, Russian and
Spanish are among the foreign languages taught in the 122-booth
laboratory, the installation being complemented by a “listening
centre”, where individuals or groups may hear educational tapes. Much
of the work is undertaken on Scofch recording tape.

LEEVERS-RICH PROBES HAAS EFFECT
HE Institute of Sound and Vibration Research at Southampton
University recently purchased a Leevers-Rich two-speed FM
recorder to aid their investigation into the Haas effect. The machine
can record up to four channels, with staggered heads providing variable
echo delay. Three of the heads may be shifted by means of coarse and
fine controls, providing up to two seconds delay. Tape speeds of 60
and 30 i/s are employed, with provision made for analysis of continuous
loop recordings.

et

FIRE ATB & O
ERIOUS damage has been caused to the newly-built Bang and
Olufsen factory at Struer, Denmark, by a recent fire. The dis-
tributors state that supplies were affected, though production is
now back to normal.

ASTRONIC
TAPE
PLAYER

TAPE-PLAYER for use in retail and manufacturing establish-

ments is being produced by Associated Electronic Engineers. The
Astronic Auto Music was developed to play tapes supplied by an
associate company—Music for Lease—and incorporates a version of
the Brenell deck. Automatic track changing at each end of the tape is
provided by driving the tape in two directions. Separate bass and
treble controls allow adjustment to suit the user’s taste, an internal
10W amplifier providing power for small installations.  External
amplifiers of up to 1,000W can be supplied when needed.
Manufacturer: Associated Electronic Engineers Ltd., Dalston Gardens,
Stanmore, Middlesex.

MADE IN JAPAN

HE Sony TCV2010 domestic video tape recorder (currently

being marketed in the USA and detailed on page 246) appeared

in a BBC television programme Made in Japan, broadcast on 5th May.

The film gave a fascinating insight into the workings of Japanese

Industry and the apparent extreme dedication of employee towards

employer, which has led to many manufacturers (notably Hitachi)
building entire factory-towns, complete with cemetery.

In the course of touring the Sony factory, we were privileged to
witness a demonstration of the video recorder and to observe the qual-
ity of the picture. Although contrast could not be assessed through the
lens of a film camera, the picture was seen to be remarkably stable. The
time taken to achieve an unbroken frame when the equipment was
switched to play was notably less than that of considerably more
expensive helical-scan recorders.

EXPANSION AT STEREO INTERNATIONAL

E-ORGANISATION of Stereo International has resulted in the
appointment of a new International Director, division of the
club into geographical zones, and the introduction of a sound maga-
zine. All existing members in the U.K., and all new members on
receipt of their 1gn. annual subscription, are to be sent copies of a
tape-recorded journal, new editions of which will be produced each
year. Members’ live recordings and reviews of tape equipment com-
prise the programme, which is supplied on a 5in. tape. The club is
endeavouring to link with Stereo Recording Enthusiasts of America and
has ambitions to become a world centre for the exchange of information
and tape recordings between local societies. Details of me
may be obtained from: L. Burchall, 36 Nevitt House, New North
Road, London, N.1.

REVISION OF THE LAW

N error appeared in the circuit on page 109 of the April issue,
part of the-article Successful Home Recording by John Law. The
first stage in each section is an emitter-follower, and consequently the
connection to the base of the second stage should come from the first
stage emitter (top of Rx) and not from the collector as shown. The
second stage is a straight amplifier, the 0.25uF capacitor going to the
collector (12K/2M junction) and not to the emitter. We apologise to
any constructors who have been misled by these errors.

NEXT MONTH

A GREEN COVER will adorn the August issue, to be published on
Thursday, 14th July. Fundamentels of video recording, with a look at
old and new television equipment, will be explained in the first of a
short series—Television on Tape. Michael Woodward describes the
construction of Budget Booms, while Alec Tutchings reviews the
Fidelity Playmaster. Undergoing field trial will be the Optacord 416.

b x) |
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transistor recording

AM F’LIFIEF\’S

C. W. W. READ DESCRIBES
CONTEMPORARY CIRCUIT TECHNIQUES

AGNETIC tape recording heads are normally driven by a

current which, neglecting equalisation for the moment, is

constant with frequency. This results in an essentially constant flux-
versus-frequency condition on the tape.

The output voltage from the playback head is then proportional to
the rate-of-change of flux and so increases at 20dB per decade as the
frequency increases. This is true from low frequencies up to a few Kc/s.
Beyond these frequencies, playback head losses cause the output
voltage to drop; thisis illustrated in fig. 1.

In order to obtain a flat response from a tape recording system,
CCIR has decreed that the record amplifier should compensate for
the high frequency losses, and the playback amplifier for the low
frequency losses. We can see from fig. 1 that the frequency character-
istic of the record amplifier must have a rising response above 1 Kc¢/s so
that the falling playback head output voltage is exactly balanced; this
is shown in fig. 2.

A popular method of achieving the record amplifier response in
valve amplifiers is to use a resonant L-C circuit as shown in fig. 3.
Here the rate of rise of the response is controlled by the Q of the
circuit, and at the lower tape speeds—when this needs to be high—the
Q must be high, and the input inpedance of the following stage, Zp.
must be high, typically IM. This need not be a disadvantage with
transistorised circuits, as input impedances of 1M are readily obtainable
with silicon transistors, run at low currents, without resorting to
bootstrapping.

Another method of obtaining the record amplifier response is by
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using a parallel-T. A feedback configuration is shown in fig. 4. The
circuit can be less effective at the lower tape speeds when a high Q is
required, though this can be obtained when precision components are
used.

Valve amplifiers. Let us assume our record head has an inductance of
200 mH and that the optimum recording current is 200pA RMS.

To obtain the current drive with valves, the circuit of fig. 5 was often
used. Here R; is chosen to be large compared with the impedance of the
recording head, Zy. If V,, is the signal voltage appearing at the anode of
V1, thenthe current flowing in Ry and hence Zg, will be Vo/R.

At 20 Kcfs, Zg=26K, so if we choose R;=220K we can work out the
magnitude of V, for 200pA driving current :

Vo [200 x 10-6 (amps)] x [220 x 103 (ohms)]
44V RMS or 123V p-p

This is a large voltage swing, but should be obtainable with valve
amplifiers. The technique is very inefficient, as only a small fraction
of V4 is dropped across Zy and most of the power developed in V1 is
dissipated in Ry.

Transistor amplifiers. The technique of using a large resistor in series
with the head has been applied to transistor circuitry. In one case, high
voltage transistors were used with a 60V rail. This is an unsatisfactory
solution; firstly, because high voltage transistors are expensive, and
secondly, because the only function of the 60V rail was to drive the last
two transistors in the recording amplifier, unnecessarily complicating
the power supply.

Another circuit used an 8:1 step-up transformer to obtain the large
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voltage swing. The transformer needs to be of high quality, to maintain
good low frequency response, and is therefore expensive and bulky.

Another possibility is to use a low-impedance recording head, when
the series resistor can be smaller and hence the voltage swing required is
less. This may be undesirable when the head is required to perform the
dual function of record and playback, as the playback voltage is
proportional to the inductance,

We shall now see that there are techniques available for current-
driving a high impedance head from low voltage rails.

Feedback Amplifiers. Let us consider an inverting amplifier having
zero input current and a voltage gain of A. In the circuit of fig. 6 we
have now put feedback round the amplifier and can derive an expression
for the gain with feedback : G = V,/VIN.

From fig. 6 Vf=V,/—A and if A is very large VT is very small. Now,
the input current will be ViN—Vf/RiN, and if Vf is very small this
becomes VIN/RIN. This current can either flow into Rf or into the
amplifier, but as we have specified that the amplifier shall have no
input current, it must all flow into Rf ; i.e. the current flowinginto R is
Vin/Rin,

In addition, the potential across Rf is Vf—V,, and if Vf is very small
this becomes —V,. We now have another expression for the current
flowing in Rf : —Vo/Rf

. : : VIN —Vo
t h . e— TR ——
Equating these expressions gives us RE
Vo _—Rf _ _
O e e @G, the gain with feedback.

(continued overleaf)



TRANSISTOR
RECORDING
AMPLIFIERS
CONTINUED

If we now add a load resistor, RL, fig. 7, then the current flowing in
Ry is % = — ———E: 1;1; = i, which is independent of frequency.
If we now include our record head as in fig. 8, then the current flowing
in the head will also be that flowing in Ry, (some current also flows in
Rf but this will be constant) and is similarly independent of frequency.

Another way of understanding the technique is to regard V, in
fig. 8 as held constant by the feedback action, then as the frequency
increases and Zy increases, the amplifier output, V,a, also increases to
maintain the same current flow and thus keep V, the same. We have
therefore achieved the desired current drive, independent of frequency,
through the record head.

In order to design the amplifier we must decide upon the voltage
swing required, Voa, and the values of A and G. If the record head
current is 200uA RMS (560pA p-p), and the impedance of the head at
20 K /cs is 26K then the voltage across the head will be V=560 x 106 x
24 x 103=14.5V p-p. If Ry is now chosen so that the voltage dropped
across it, Vo, is small compared with Vg, then Voa at 20 Kc/s will be
14.5V p-p and an 18V rail will be adequate.

Let us assume Ry = 1K, which will mean V,=500 mV p-p. If we now
consider the value of A required, it can be shown that G= —Rf/RIN to
within 10% if A=10G. Now, it is possible to obtain A=100 from a
single transistor, in which case, if G=10 the input sensitivity will be
50mV p-p. A single transistor amplifier with feedback is shown in
fig. 9; DCstabilising components are omitted for greater clarity.

The major disadvantage with this scheme is that the record head is
isolated from earth, which could complicate switching when the head
has to perform the dual function of record and playback.

Complementary Drive. Another method of obtaining current drive
to the record head is by using complementary drive.

If we consider the circuit of fig. 10, the output current from the
transistor will divide between Ry and Zpy, and the magnitude of the
current flowing in Zgy will depend on the frequency. In order that all the
output current from the transistor flows into Zg, Ry, must be very large,
i.e. about ten times the value of Zy at 20 Kc/s. This gives Ry, =220K,
and to drive 500uA p-p recording current implies a rail voltage of 100.

This problem can be solved by replacing Ry, with another transistor,
of the opposite polarity to T1, operating as a constant-current source.
A p-n-p transistor connected as a constant-current source is shown in
fig. 11. R; and R form a potential divider across the rails, the potential
on T2 base being Vp. The emitter voltage of T2, VE, is then equal to
Vp + Vbe where Vpe is the base-emitter potential of T2. Thus the
current flowing in T2 is V-Vg/REg2.

The output impedance is the collector impedance of T2, which for
silicon transistors is of the order of megohms. We can now replace Ry,
of fig. 10 by the circuit of fig. 11, resulting in fig. 12.

The final problem in the design is to stabilise the DC potential of
T1 and T2 collectors. This can be achieved by taking feedback from
the collectors to T1 base as shown in fig. 13. The feedback must be
decoupled, by Cg, to avoid signal feedback which would effectively
reduce the output impedance of T2. Again, to ensure all the signal
current flows in Zg, Rfj must be 220K or larger.

As before, an 18V rail is adequate if only a few volts are dropped
across Rga. T2 may be run at a current which is an order greater than
the recording current, i.e. about SmA.

The sensitivity for 500A p-p recording current is defined as follows.
If the input voltage is VIN, the signal appearing on the emitter of T1
will be very nearly VIN, so the signal current flowing will be VIN/REg1.

To keep the voltage gain of the stage linear, Rgq should not be less
than 100 ohms, which will give an input sensitivity of 500 x 10-6
x 100=50mV p-p.

The sensitivity is similar to that obtained using feedback, but an
extra transistor is required. The latter method does not have the
disadvantage of a floating drive and is probably the better circuit to use
in a system where the head is switched from record to playback.
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N the main, portable and quasi-portable tape recorders are powered
from internal batteries either of the all-dry (primary) or nickel-
cadmium (secondary) type. The cells comprising such batteries are
fully detailed in Part 1 of this series: to recapitulate, the primary cell is
wholly expendable and is discarded when exhausted, while the second-
ary cell can be re-charged when its energy store falls below that nec-
essary to run the machine properly.

Small, truly portable models almost all employ several medium-
capacity primary cells in the form of a series-connected battery, while
larger models, suitable for both field and indoor activities, usually
contain a battery of secondary cells with a charger built into the
recorder so that when the machine is operated near a mains power
supply it can be energised from that source.

The load on the cells, of course, is reduced when the machine is
running from the mains supply, but for a full and proper charge it is
usually necessary to connect the machine to a mains power outlet for a
number of hours while it is mechanically and electronically inactive. In
that way the inbuilt charger is able to direct maximum charging
current to the cells.

The small recorder designed for use with primary cells can sometimes
be ‘upgraded’ by changing the primary cells for equivalent size
secondary cells and employing an external charger. However, it is not
always possible to obtain secondary celis of equivalent size to the pri-
mary cells. Moreover, secondary cells are often formed into complete
batteries, making it difficult to accommodate them in the housing of a
small recorder. Then, of course, there is the voltage (and capacity)
aspect to consider.

On no account should a battery recorder be connected to a supply
exceeding the nominal voltage of the designed-for battery by about
8-10"_[,. A greater voltage would be likely to impair the efficiency of the
transistors and cause overheating and excessive sparking in the drive
motor and governors.

It is usually possible to run such a recorder, however, on a lower
voltage, for the design of most recorders of this kind ensures that the
machine will continue working reasonably well when the battery is
getting close to the end of its working life. Thus, a supply input up to
207, below the nominal battery voltage is permissible.

If a battery composed of re-chargeable secondary cells cannot be
ﬁtt«_! into the recorder housing proper, it may be worth considering the
possibility of housing the battery in a separate container, especially if
the machine is used extensively for field work where the rate of primary
cell use is excessive. It may be that the recorder is carried in a leather
or plastic case with sufficient extra room for the rechargeable battery.

. N
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This should be connected through wires to the terminals in the com-
partment normally carrying the primary cells. Care must be taken,
though, to see that the battery polarity is observed—positive to positive
and negative to negative. A reversed battery will almost certainly
harm the transistors in the majority of small machines.

It is interesting to note, however, that some models employ a protec~
tive device in the form of a semiconductor diode between the battery
and the power input of the machine, as shown in fig. 1. Here the diode
is shown connected in the positive battery lead with its anode to the
battery and cathode to the circuit. Connecting this way puts it into
forward conduction, and as the effective resistance of a silicon device
so biased is very low it affords very little resistance to the current flow
and has no effect on the operation of the circuit. However, should the
battery connection be inadvertently reversed, the diode is biased for
reverse conduction and its effective resistance rises greatly, thereby
substantially reducing the current flow through the equipment and thus
protecting it from the effects of reversed battery polarity.

This artifice can be included in the battery supply circuit of any
portable recorder, but the diode must have a rating at least equal to
that of the full-load current demanded of the equipment. It can, if
more convenient, be connected in the negative battery lead, but here it
must be reversed so that the anode is connected to the equipment and
the cathode to the battery.

Users of small battery-powered equipment sometimes wonder
whether it is possible to extend the life of ordinary primary batteries by
some process or other, This thought arises in particular when dry-cell-
powered equipment is used extensively in the field and the cost of
battery replacements becomes quitereal !

While it is possible to secure some success in terms of re-activating
dry batteries, it must be thoroughly understood at the outset that such
batteries are definitely not designed for re-charging and that by far
the best plan is to employ nickel-cadmium batteries or proper
rechargeable secondary batteries when the cost of battery replacement
becomes a major item of economics.

The information which follows, therefore, is of an experimental
nature only, and it should not be taken to imply that the ordinary
all-dry cell can be used to replace the special re-chargeable type,
Nevertheless, some degree of success has been attained in the ‘charging’
or ‘re-activation’ of all-dry cells, as we shall see.

A dry battery is discarded when its internal resistance rises to the
extent that the terminal voltage on load is insufficient to work the
equipment properly. Usually, when such a load is connected across a

(continued overleaf)
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The battery voltage is recalled to have risen from the nominal 44V to
almost 6V after this period, and it was necessary to let the battery stand
for a while before putting it back into service.
SRR Further early experiments at much lower currents dictated a some-
what longer time period for the best results. Cells of the U2 size were
\ charged best with a current of about 12mA. while the smaller size
AL responded best with about 8mA re-activating current over periods of
oV approximately 24 hours in both cases.

battery the internal chemistry reacts so that the internal resistance
rises even more, thereby seriously impairing the useful current that the
battery is able to deliver to the load (i.e., tape recorder).

A major cause of increase in internal resistance is the inability of the
depolariser to deplete sufficiently rapidly the accumulation of hy-
drogen around the carbon or positive electrode of the battery. Another
cause is loss of electrolyte due to evaporation, but this happens mainly
after many months of use and is only a relatively minor factor, par-
ticularly in applications where the battery is called upon to deliver
fairly high currents. Here, then, depolarisation is of the greatest
concern.

Of recent years the big battery manufacturers have invested in
research to minimise the depolarisation problem, and they have had a
deal of success as illustrated by the advent of the new, long-life, extra-
high-power cells that are currently available.

Even so, it would seem that many batteries still need to be discarded
long before the negative zinc electrode has deteriorated and the carbon
and depolarising elements have been fully exhausted. In other words,
the discarded batteries still contain all the ingredients necessary for
their efficient working, yet they are inhibited by the presence of
hydrogen in the region of the positive carbon electrode.

This has been the problem since the advent of the first Leclanché
cell, and a number of schemes have been put forward to quell the rate of
polarisation in a battery on load, leading, of course, to the efficient
depolariser which is featured in today’s batteries. It will be recalled
from Part 1 that the function of the depolariser is to neutralise the
accumulations of hydrogen in the neighbourhood of the carbon
electrcde.

- Early experimenters discovered that a new lease of life could be given
to a primary cell of the Leclanché principle by connecting across it a
potential a little above its nominal terminal voltage and padding the
‘charging’ circuit for a small (milliamperes)current flow. To avoid short-
circuiting the battery and charging circuit the polarities were matched—
positive to positive and negative to negative—in the ordinary battery
charging pattern.

Indeed, during the war, when dry batteries were not always readily
available, the author recalls charging (re-activating is probably a better
term) 44V flat flashlight type batteries from an ordinary 6V accumu-
lator charger. The charge current was fairly high in this instance, and
appreciable activity was achieved after a period of about 30 minutes,
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The low current technique avoids heating of the electrolyte, with
consequent loss due to evaporation. Excessive re-activating current
will, of course, result in internal gassing, with a strong likelihood of the
cell or battery of cells exploding !

The re-activating process would appear to reverse the action of the
battery and thus destroy the accumulations of hydrogen round the
carbon electrode, while also to some extent transferring back to the
zinc electrode any metal dissolved due to the normal discharge cycle of
the battery.

During the 1950’s commercial attempts were made to popularise a
dry battery ‘re-activator’. A device called an Activette was put on the
market by Amplion, and this would appear to have enjoyed a term of
reasonable ‘success’. That it did not catch on permanently may have
been due to the fact that battery-powered equipment of over a decade
back was nowhere as near in the limelight as is present-day equipment
employing solid-state devices and more efficient electric motors. It is
possible, therefore, that a similar piece of equipment launched today
would have greater success. However, it must be borne in mind that
the latest dry batteries are more efficient than their counterparts of
fifteen years ago, so the degree of success of re-activation may not be so
high as it was with the old-style cells (see fig. 2).

Nevertheless, some enthusiasts may wish to revive the early experi-
ments, and with this in mind the circuit of a simple nickel-cadmium
charger, which can also be used as a dry cell re-activator, is given in
fig. 3.

This consists of a small isolating mains transformer with a primary
winding to suit the local mains voltage (usually around 240V) and a 12V
secondary winding rated at about 1A. The primary is connected to the
mains supply through 2A fuses, F1 and F2, and on/off switch S1.

The transformer secondary is connected across the AC terminals of
a 1A, 12V bridge, rectifier system, such as Cat. No. MR48, by Home
Radio (Mitcham) Ltd., while the DC output terminals of the bridge are
connected negative direct to the battery and positive through a 0-100mA
charging current meter, fixed resistor R1 and wire-wound variable
resistor R2. The former acts as a current limiter and the latter provides
adjustment of the charging or re-activating current.

A 200-ohm R2 normally gives sufficient charging current adjustment,
but if extra small cells are charged separately R1 can be increased
above 22 ohms. This is an inexpensive ¥W resistor, though its wattage
rating may have to be increased if its value is substantially increased to
avoid overheating,

If the unit is built on to a small metal chassis, the chassis is best
earthed to make it safe in the event of a transformer short or leakage to
mains. However, if a wooden or insulated board is used, the metal
core of the transformer should be earthed as shown in the circuit.

Next month we shall look at some of the very small nickel-cadmium
chargers designed for building into equipment, and also consider the
charging rate of nickel-cadmium cells, which tends to cause confusion.
We shall then commence an investigation into the battery-powering of
tape recorders designed specifically for all-mains powering.



HE number of firms marketing mains and battery domestic tape
recorders in this country is considerable, and new models are
appearing every year. At the present time, however, there is a tendency
for manufacturers to introduce added facilities, such as mixing, super-
imposition and monitoring, which were formerly only found in highly
priced semi-professional and professional machines. Also, the use of
four tracks and the introduction of very slow speeds have become
widespread since they enable great economies in tape to be achieved.
All this has an obvious advantage where economy and versatility
are the main objects, but within any given price bracket there must be
a compromise between the number of facilities available and the
quality of constructlon and performance, and thus the reliability
- achieved.

For those in search of good performance and reliability in a particu-
lar price range, the choice of a recorder can be a very difficult task—one
has to decide how much has been spent on versatility and how much
on real quality. Having decided on the essential features required, the
best guide to quality is to understand and compare the technical
specifications given by the makers of various recorders, and then
confirm the choice by careful listening tests under good demonstration
conditions. In the present article the important items of a typical
specification will be considered in turn.

Plastic and wood are the common constructional materials for
cabinets, the latter being protected by a washable plastic covering.
The important requirement here is that it must be strong enough to
withstand constant use over long periods. Obviously the external
appearance will be a matter of personal choice, but a neat layout,
with easily accessible controls and cable sockets, is a feature of good
design which will pay dividends in convenience of use. Remember
also that some recorders will not operate with the lid closed.

If the recorder is to form part of a permanent installation its weight
is not important, but 30lb. can be taken as maximum if it is to be
moved around a lot.

In domestic equipment the most common tape speeds are 74 and
3% inches per second, although 1% and even 4§ i/s are found in some
machines, and 15 i/s is the standard speed used professionally. It
may be said that, with all other conditions remaining constant, the
faster the tape speed the better the quality ; so in a two speed machine
the higher speed would be used for serious music, with the slower
speed reserved for speech and background music, where quality is not
so important,

With improvements in recording and reproducing heads, and also
in magnetic tape, acceptable results can now be obtained at 3% ifs ;
but for high quality a speed of 7% ifs is really necessary. In some
models, however, such as the Tandberg series, excellent results can be
obtained at 33—but these are engineered to very fine limits and are
competitive only with the more expensive machines.

The main difficulty encountered in the design of the tape transport
system is persuading the tape to move over the heads at constant
speed, any speed fluctuations showing up as wow and flutter. When
the speed variation occurs at very low frequency, in the order of ten
times per second, it is known as wow, whereas flutter is applied to a
speed variation of relatively high frequencies, in the order of 100 times
per second. The effect of wow and flutter is particularly noticeable
during the reproduction of sustained notes such as those produced by
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a piano, when it takes the form of fast and slow fluctuations in pitch.

Wow and flutter are generally stated as the percentage variation of
the normal speed, and a figure below 0.19 is imperceptible to the
human ear. In expensive professional recorders values of less than
0.15% at 15 ifs tape speed are quite common ; however, in domestic
equipment the figures are usually around 0.39; at 3% i/s and 0.2% at
7% ifs, although there are some machines which can improve on this.

A point of considerable importance when considering wow and
flutter figures is whether the values given in a specification will apply
in practice after the recorder has been in use for several months.
Obviously the heads and capstan have to be scrupulously clean to
obtain the specified wow and flutter figures in any machine, but the
pointer to reliability in proper conditions of use is a high standard of
mechanical construction and assembly, which is not attained cheaply.
For high fidelity results, 0.2% of wow and flutter must be taken as
the absolute maximum, although 0.3%; is acceptable for speech and
background music. To obtain a figure of 0.2% the capstan .and
pressure-roller must be concentric with their axes and machined to a
very high degree of accuracy. Also, the bearings in which their
spindles run must be of high quality, and in some of the better
instruments ball-races are used which stand up to hard use for a long
time. Wow and flutter originate from a number of factors, the most
important of which will now be mentioned.

The feed reel can offer a varying drag on the tape, hence wow, and
this is especially true if the tape rubs on the spool rim. In some
machines, bobbin guides are provided which can be adjusted to check
this, Friction of the erase head and recording head and pressure pads,
if present, can also cause drag, although if these parts are kept clean
their contribution to wow and flutter should be negligible. As
mentioned earlier, eccentricity of the capstan is another cause of wow
and flutter, and this depends on the accuracy with which it is made.
A larger diameter capstan is fitted to some machines, such as the
Ampex 351 professional recorder : this reduces wow and flutter due
to eccentricity. On the other hand, in recorders such as the Ferrograph
422 U, the size of the capstan is kept to a minimum (in fact it has
recently been reduced within the limits required to prevent wobble) to

(continued overleaf)




WHAT'S IN A SPEC? CONTINUED

FIG. 2 UNCOMPENSATED FREQUENCY RESPONSE CURVE
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improve wow and flutter. Apparently, in this latter case, use is made
of the fact that when the speed of the capstan is increased the constancy
of tape speed is improved.

The capstan is driven by the capstan motor, the power being trans-
mitted in one of three main ways. In some machines the motor spindle
is extended to form the capstan and its speed will depend on the
diameter of the latter and on the tape speed required. Very thin spindles
(around 2mm.) for the capstan are too fragile and are liable to wobble
and cause wow. Conversely, a large diameter is desirable in diminishing
capstan eccentricity ; but a large capstan has to be driven at a low
speed for any given tape speed, and slow synchronous motors, with
their large number of poles, present their own problems. A further
disadvantage of this system is that only one speed is usually available,
although two-speed motors, which incidentally are heavy andexpensive,
are used in some machines. The Revox 736 is an example,

The second method of linking the capstan to its motor is to use a
cord transmission so that a speed reduction can be achieved. This
enables the advantages of a large diameter capstan to be coupled with
a high-speed motor, and high-speed induction motors are easier to
manufacture, hence cheaper, than the slower ones.

The mechanical problem of speed change is, however, still present.
The most popular method, involving a rubber intermediate wheel,
enables a high-speed motor to drive a stepped spindle and then a large
diameter capstan, through the intermediate wheel. Any number of
desired speeds can then be obtained according to the number of steps
on the spindle. An added advantage of this type of drive is that the
intermediate wheel acts as a mechanical filter, smoothing irregularities
in the motor speed and its rotation. In all machines the heavy flywheel
smoothes out these fluctuations inherent in the capstan motor even
further, and also suppresses irregularities in the tape feed mentioned
earlier. Because of the higher speed of the capstan and any intermediate
wheels in the drive mechanism, better wow and flutter figures are
invariably obtained at the higher tape speeds.

Elasticity and permanent elongation of the tape itself are minor
causes of wow and flutter, and improvements along these lines are
being made by the leading tape manufacturers.

According to the ideas of the manufacturer, tape recorders can
have one, two or three motors. In three-motor machines one drives
the capstan whilst the other two are reserved for the tape reels. Such
an arrangement has the advantage of simplicity in mechanical design
with the possibility of added reliability. At the same time there are
many well tried single-motor recorders available, of which the Grundig
TK20 and Brenell Three Star are two very good examples in which a
high standard of mechanical construction and assembly have been
obtained. In the Grundig, a belt drive transmits power from a large
flywheel to the reels through a friction clutch, whose engagement is
proportional to the weight of tape on the reels. In the Brenell, the
take-up reel is belt-driven from a stepped pulley which is attached
directly to the capstan motor spindle.

In three-motor machines it is possible to modify the motor circuit
so that the fast wind can be continuously controlled from fast forward
to fast rewind. Details of this, which is extremely useful in tape editing,
were described in the June 1965 issue of this magazine.

In portable machines, where weight is a prime factor, one motor is
usually employed ; this also applies to some high priced professional

portables such as the EMI L4 and Ampex 601 series. However, in
general-purpose recorders a high standard of construction is the
criterion of quality, and not the number of motors employed.

The term ‘track’ refers to that width of tape used to store a single
recording. In two-track machines the signal is recorded on both the
upper and lower halves of the tape and the width of each single track
is about 0.09in. When four tracks are used, however, this figure will
be reduced to about 0.04in.

Obviously the use of four tracks enables tape expenses to be halved
and this could mean the introduction of four-track cassettes containing
stereophonic music at prices competitive with stereo disc records.
For high fidelity results, however, the use of four tracks is not to be
recommended unless a fairly high price is to be paid for the recorder.

A four-track machine is always inferior to an equivalent two-track
model, and there are two main reasons for this. One is that the audio
signal has to be stored on a narrower strip of oxide at the expense of
a poorer signal-to-noise ratio. The second reason is an inferior
‘cross-talk’ separation caused by physical overlap between tracks
recorded closely together, and this shows up as a faint background
signal. In the better machines this latter objection is eliminated by
accurate alignment of the tape heads and the tape path. When every-
thing is well engineered the difference between a four-track and the
equivalent two-track can be very small, and this is shown by the
Tandberg series 72 and 74. In the two-track model there is an improve-
ment of 3dB in the signal-to-noise ratio and a slightly better cross-talk.

As noted by A. Tutchings, in his review in Tape Recorder April 1963,
normal listening tests could not reveal the four-track model, although
instantaneous comparison showed a marginally better high note
response from the two-track model. It should be emphasised, however,
that the Tandberg is a no-compromise machine of the highest standard
and inevitably expensive. In the medium priced recorders very careful
attention should be paid to the noise and cross-talk figures when
deciding whether to buy a two-track or four-track machine.

The signal-to-noise ratio compares the signal voltage at 1009,
modulation to the noise voltage originating from the amplifiers and
the unrecorded tape. In high quality work a signal-to-noise ratio of
better than 50 decibels is essential, though that of a domestic tape
recorder in the medium price range will be in the order of 40dB. This
means that the noise is 40dB quieter than the recorded signal, and this
is perceptible to the ear on careful listening. To obtain the specified
signal-to-noise ratio it is vital that the heads are kept clean and free
from permanent magnetism, and to overcome this latter difficulty use
of a head defluxer is strongly recommended.

Noise from a tape recorder always shows up more when played
back through really wide-range equipment, and if the recorder is likely
to be used with high fidelity amplifiers and loudspeakers a noise-ratio
of at least 50dB is necessary for good results. The crispness and clarity
associated with high quality equipment is essential for natural repro-
duction, and this will be impaired by a poor signal-to-noise ratio. The
dependence of signal-to-noise ratio on the effective track width has
already been mentioned, better figures invariably being obtained with
two-track machines than the equivalent four-track model.

When a two-track machine is used in the monophonic application,
overlap from the track not in use is referred to as track rejection, and
this should be better than 50dB if no background is to be heard. In
stereo, however, because of the common bias signal applied to both
tracks, a cross-talk in the order of 40dB is often encountered, and this
is more than adequate for top quality stereo.

What is more important than the nominal cross-talk figure for
stereo is the fact that the upper track should stay under the top head
and the lower track under the bottom head. A careful inspection of
the number of tape guides and their position relative to the heads and
the tension of the tape when the machine is working, will indicate just
how good the recorder is going to be in this respect.

Before dealing with the frequency response of tape recorders it will
be instructive to say something on the nature of sound waves and the
limitations of the human ear.

A pure tone consists of a vibration, normally in air, and its pitch
varies according to the frequency of vibration, the higher the frequency
the higher the tone. A musical note, on the other hand, consists of a
fundamental frequency tone accompanied by a series of overtones,
each of which is a multiple or near-multiple of the fundamental
frequency. It is these overtones or partials which determine much of
the individual character of many musical instruments.

The organ of hearing, the ear, is by far the most important and
universal detector of sound waves and it has an enormous frequency
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range and sensitivity. It can easily distinguish frequency differences of
as little as 19, and in many cases can analyse complex sounds into
their component notes. In order to satisfy this highly complex detector
of sound, a smooth frequency response, that is one which does not
vary very much in audible level with respect to the frequency, is
essential. The audible frequency range extends from about 16 ¢fs to
an upper limit which depends on the age of the individual and can be
as high as 20 Kc/s in the younger age groups. The lowest frequency
that can be heard depends to a great extent on the physical size and
acoustics of the listening room.

The frequency range of a tape recorder gives the lower and upper
limits between which the machine will record and playback. Clearly,
a high range, up to say 18 Kc/s, is desirable, but it is by no means as
important as a smooth response. This is denoted in the specification
by a decibel variation figure after the actual frequency range, thus :
30 ¢/s—18 Kc/s+-3dB. This means that the machine will record and
replay between the frequencies indicated and the level of any sound
in this range will not vary by more than three decibels either way.
This is shown in fig. 1, which represents a typical response curve for a
tape recorder, where the useful range extends from X to Y.

A change of 3dB is equivalent to a power change of two-to-one, and
this doubling or halving of power results in a change of audible level
which, broadly speaking, is slightly but definitely perceptible to the
normal ear. The actual detectable change in audible level is, however,
very dependent upon the intensity and frequency being observed, a
change of 120dB being necessary at 1 Kc/s, and only 60dB at 20 c/fs,
to cover the span between the thresholds of hearing pain (see 1966
Audio Diary, page 53). A change of 3dB for a frequency range of
30 cfs—18 Kcfs is very acceptable, though some of the higher priced
recorders can restrict the variation in level to 4+-2dB. An example of
this is the Tandberg Series 6 which has a response of 30 — 16 Kc/s
+-2dB at 7% ifs. It is worth remembering that if no decibel variation is
quoted in a frequency ‘response’ specification, the frequency span
given might be the absolute range (A to B in fig. 1) and not the useful
range where the response is level.

The uncompensated frequency response curve (fig. 2) is, for a given
tape recorder with constant current in the recording head, similar in
shape and only varies with the tape speed. The output increases with
frequency to about 1 Kc/s, when it falls off due to head loss and self-
demagnetisation. The dotted line shows the shape unchanged with a
higher tape speed, but it is shifted parallel to the heavy line which
rises at about 6dB per octave.

Without going into the theory underlying the curves, this means
that when the response is equalised, the higher speed will give the
more extended frequency range. A good recorder running at 7% ifs
might have a range of 30 c¢/s—18 Kc/s+3dB, whereas at 3% i/s the
upper limit might drop to as low as 10 Kc/s+3dB, which is perfectly
adequate for good quality music, in fact, though responses as extended
as this at those speeds are sometimes achieved at the expense of
distortion and noise.

As mentioned above, a smooth or flat overall frequency response is
essential for a good performance, and to achieve this the response
shown in fig. 2 has to be equalised at some stage in the record/replay
process. Several methods of doing this are available to the engineer,
though it is now common practice to apply a small part of the total
correction to the record process and the bulk to the replay amplifier.

In some machines, such as the Ferrograph 422 U and most profes-
sional models, there is a choice of either NAB or CCIR playback
equalisation. CCIR (Comite Consultatif International Des Radio
Communication) is the standard in Britain and Europe, whereas NAB
(National Association of Broadcasters) is the standard used in America,
the differences being in the choice of time-constants or turnover
frequencies for the equalisation in the playback amplifiers.

A choice of both standards is important when pre-recorded tapes
from Europe and America are to be played to the highest possible
standards on the same machine, though normally the difference can
be handled by discriminating use of the tone controls. NAB recorded
tapes, played back via CCIR (particularly the ‘old” CCIR) generally
have an extra ‘brightness’ which may be preferred on some recordings of
classical music, but not in pop music which is recorded at a higher level.

our readers write. ..

. « . about that competitive design
From : Carlos P. Druillet, Calle Misiones 1371, Montevideo, Uraguay.

DEAR SIR, I would like to discuss Mr. D. J. Bolt’s letter About
Competitive Designs which appeared in the February issue.

Mr. Bolt evidently assumes his needs to be typical of the average
hi-fi enthusiast, but appears to overlook the different requirements
of the hi-fi man and the tape enthusiast.

The hi-fi man is the one who looks on a tape recorder as another
music reproducing instrument, with the advantage over the turntable
that it can copy records from the neighbour and from FM broadcasts.
Tape recording enthusiasts use their recorder as a creative instrument,
ever seeking new applications, and enjoying recording just as others
enjoy slide-photography or cine.

Mr. Bolt prefers shape and fancy to performance, light weight to
quality. He prefers, perhaps, a well-styled body to a reliable chassis ;
the kind of person who would rather drive a Cadillac than a Rolls-
Royce (A questionable metaphor '—Ed).

Answering his points numerically, as they were made :

(1) “Solid-state” is a bright advertising phrase, attracting only
those who have never tried to service their equipment. Old-fashioned
tubes give me very fine results and are easily checked when faulty.
I should like to see Mr. Bolt trying to trouble-shoot a transistor
circuit. Monitoring facilities are essential on any recorder.

(2) This is a very important point in which I agree with Mr. Bolt :
three good 4-track stereo heads for good results. I strongly advocate
the $-track system, but would be happy to see an extra }-track replay
head for those wishing to reproduce American comumercial tapes.

(3) Having read Tape Recorder for many years, I realise that the
British manufacturers were pioneers in bringing to the amateur fine
and dependable three-motor decks : Ferrograph, Brenell, Truvox and
Collaro. Back in 1960 I possessed a Vortexion WVB, with the Wearite
deck, which gave very fine results. Now I own a Revox G236, made
by another three-motor pioneer. I would like to see more three-
motor decks on the market, not less ; each motor for its own task.

(4) For my work I really need bigger reels and am pleased to see
Ferrograph providing for 8%in. reels and a version of the Brenell
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MFk.V deck having a 104in. capacity. My recordings are priceless,
at least for me, and I do not like to risk them on double and triple-
play tapes—a fine source of print-through.

(5) There are many of us, perhaps the majority, who like to operate
our recorder horizontally.

(6) On the matter of style, I agree that clean style is
pleasant, but not at all the most important thing on a recorder.
Observe that the Japanese, American and German manufacturers
need continually to change the shape and style of their models to
survive on the market. Ferrograph, Brenell and Revox, however,
have acquired world-wide prestige with their designs and have re-
styled their products only in minor ways throughout many years.
If one reads the list of winners of the 1965 IARC (CIMES) contest,
one will see the kind of recorder that gave the necessary standard of
quality. Yours faithfully

. . » about the MCPS licence
From : Charles W. Aitken, 32 Muirfield Crescent, Dundee.

DEAR SIR, In the May issue you published some facts about the
licence which is being issued to amateur recorder operators by the
Mechanical Copyright Protection Society Ltd. As I wished to make
use of this licence in a national tape contest, I sent off 10s. and duly
received my licence.

Apart from the legal jargon, the bare bones are that I am allowed to
make recordings of musical works of the Society which have been
issued on gramophone records, and use these in the home, the
tape club, and in the tape contest. I am also advised to keep a note
of the “make and number” of gramophone records I so use. Up to
this point I was very pleased with myself !

The bitter punch line comes well down the licence form and states
that this licence does not give the right to make recordings of gramo-
phone records, as permission for this must be obtained from the
manufacturers themselves ! And as we all know, the various record
manufacturers will not give permission. I made enquiries of just
one to check.

It does seem to me that the MCPS is making a nice little cash
rake-off without giving amateur recordists permission to do anything
at all. The sooner we have some set-up as in Germany, with a levy
placed on the retail prices of recorders, the better it will be for everyone.

Yours faithfully




(:).

HE name of Wyndsor is well-known in the tape recorder world.
Making no pretensions, no claims for professional quality at
supermarket prices, they have turned out competitively priced ‘domes-
tic’ models in moderate quantities for a number of years. The circuits
are not elaborate, but they are examples of basic design principles, and
the models dealt with this month have some features that enable us to
discuss general principles.

It should perhaps be mentioned that the earlier models have been
described fairly extensively in the latter section of Tape Recorder
Servicing Manual, published by George Newnes Ltd., and need not take
up any of our space here.

The circuitry of the Trident and Sabre models is similar, and is given
on the adjoining page (fig. 1). Later models, including the 707/2,
707/4 and the new and very promising Vanguard, have rather more
elaborate circuitry and will have to be dealt with separately.

To put matters in perspective, the Trident was the earlier model,
coming out early in 1963, using the Collaro (now Magnavox) Studio
deck, and reviewed by Mr. Tutchings in January, 1964, The Sabre,
which has a BSR deck and a slightly different amplifier layout, was
released in late 1964.

There are quite a number of these models in use, and despite the
simplicity of the circuit, the results obtained are sufficiently good for
it to be recommended as a good second-hand buy. The great advantage
of such bargains is that any replacement parts that may be needed are
standard items. Other, more ambitious models,”which may seem
attractive, can be pigs in pokes when we discover that vital parts have
failed and the manufacturer no longer wants to know about past
history. This happens too often, even with the most popular makes,
and readers would do well to take warning before wasting money on
attractive-seeming bargains. It is worth nothing that practically every
part, down to the knobs and cabinet trim, of the two models under
discussion, is either a standard, current component or can be replaced
with no trouble by a suitable substitute.

On the subject of substitutes, a digression may be in order. Many
readers have had difficulty in obtaining 6BR7 valves, and have appealed

WYNDSOR SABRE
AND TRIDENT

BY H. W. HELLYER

to us to find an equivalent. This valve was used in the Regent, Victor,
Viscount and Dauphin models. No direct plug-in equivalent is given, but
there are other ways of surmounting the problem. The 6BR7 is a
Brimar valve, a Jow-noise, low-microphony pentode suitable for use as
a preamplifier. Its special feature is the internal screening, and design
of the circuitry around the base is particularly critical to make the most
of its virtues. Therefore, when replacing it with another, similar valve,
which has a slightly different base pin connection sequence, some care
should be taken to keep input and output sections of the circuit
separate, A glance at fig. 2 may make this more obvious, when we see
that the Mullard EF86, which can be used in place of the 6BR7, has a
different pin layout which may mean a change in component placing, or
wiring, to retain the low-noise characteristic,

As a matter of interest, the 6BR7 has a Service equivalent, known as
the CV2135, and another valve, the 8D8, is also fairly easily obtained,
having similar characteristics, but again a different base layout,
similar to the EF86. In other words, a few minutes with the soldering
iron can save weeks of frustrated waiting for supplies—or being
refused valves across the counters of those retailers who consider we
‘owner-drivers’ to be some species of blackleg !

After which digression we should get back to the main circuit of
fig. 1. The first stage, V1, is the valve we have just been discussing, a
low-noise EF86 pentode, directly loaded by the crystal microphone
during record and by the head winding during playback, across the
1M grid load.

Note that a stage of this type has a value of anode load and a screen
resistor that may seem very high to those brought up on ‘conventional’
Class-A amplifiers. The stage operates with quite low anode and screen
voltages. Although these are not given on the drawing, measurements
of between 45V and 75V at the anode and 40V to 80V on the screen are
not unusual, The important point is that the current-carrying resistors
shall be of good quality, and noise-free. Wyndsor use gold-band
types, and a similar quality component for the cathode bias resistor.
If the occasion arises for replacement, use components equally good, or
better, such as the newer moulded types, or metal-oxide resistors.

The coupling capacitor C2 should also be a good quality component,
and as the screened connections to switches and controls are rather
longer than one would have liked, the siting of any replacement is
also important. The ‘chassis’ in these models is a paxolin board,
drilled for captive tags, to which the components are anchored. Hence,
any earth returns that are made must be to the same connecting tags,
linked by wiring. This may help eradicate hum loops during design,
but certainly makes it imperative that service (if Mr. Callaghan will
forgive the term !) is a matter of exact replacement both as regards
components and siting.

This is not to say that the manufacturer always has the last word.
Some slight improvement can be made by returning the earthy ends
(continued on page 242)
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WYNDSOR TRIDENT CIRCUIT DIAGRAM
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TAPE RECORDER SERVICE CONTINUED

of R1, R3, Cl1 and C3 to the same point, which is the spigot of the
EF86 valve base. An attempt was made in one rather objectionable
hum case to reduce unloaded input hum still further by returning C4
negative lead to this point, but although this may be good in theory, in
practice it had little beneficial effect.

The output from V1 is coupled to the volume control, RS and thence
to the grid of the triode section of the ECL86, V2A. Radio input is
also to this point, with a 250mV signal for fully modulated tape. The
signal from most tuners is more than enough, and a modification
worth carrying out here is to feed the tuner input to a more appropriate
load, between 50 and 100K, with a series 680K to the junction of
C2 and R5. But it should be remembered that this loading must be
out of circuit during replay to avoid shunting the output of V1. The
high sensitivity is also too much for some pickups and matching pads
may be needed to suit special cases,

Equalisation on these models is not quite so straightforward as would
at first appear. There is a comprehensive feedback loop from the anode
of V2B to the cathode of V2A, with C17 providing bass compensation,
and C5/R8 involved in further corrections. This can lead to a bit of
bother if the output is taken from the high level (HZ) output to feed
another amplifier and the tone control R15 altered on the Wyndsor:
for part of its middle travel it appears to act in reverse. The correct
technique, of course, is to leave it in the mid-position and tailor the
response to suit on the external amplifier. As there is a 1M resistor (R7)
in series with the HZ output, it is important to avoid high cable capacity
when feeding signals to extend amplifiers, otherwise there will be severe
HF losses.

Note that during record, this feedback loop is out of action, S1D
taking the negative end of C5 to earth and shunting C17/R19 also to the
return point, The start key (marked Record on the earlier decks) puts
C13 in the oscillator feedback circuit during record, but uses the same
sequence to shunt it to earth during play, giving a little top cut. The
oscillator comes into action when the feedback is applied and also
when C16 negative return is opened by S1B.

Record level indication is by magic-eye V3, with the signal tapped
off from the output of V2A and rectified by D2, which is a small M3
type, for which an OAS81 would be a suitable replacement. Rl1
adjusts the level at which the magic-eye closes, and this can be adjusted
for experimental recording level before actually switching to start,
simply by moving the Record button downwards. One small warning
with these decks: it is occasionally possible to switch to Record
accidentally by forcing the button down during Play, and care must be
taken not to fall into this trap if pre-recorded tapes are to be protected.

The }-track models have small variations, and these are given in
fig. 3. Apart from the track switching, the changes are minor ones,
involving an oscillator output adjustment in the cathode return of
V2B, the changing of the target voltage of the EM85 by tapping it
from the lower HT point, halving the feedback capacitance on play and
reducing the coupling component C2 to 0.01pF.

From the foregoing it can be seen that servicing should be straight-
forward. This has always proved the case in our own experience; the
majority of faults have been ordinary deck troubles, such as the
‘popular’ dented idler on the Studio, or brake bands that have become
sticky and fail to release cleanly, causing tape snatch and spillage,
binding bearings on the BSR deck and overheated motors.

Note the article on lubrication that appeared in the May issue. Many
troubles reduce to dirty heads, worn guides, binding brakes, hardened
clutches, and what is politely termed ‘foreign matter’ in the bushes and
bearings of rotating parts. All of which should be routine matters to
the initiated.

As before, we come finally to the matter of dismantling, not to be
perverse, but simply because the makers have been most generous to us,
both in these and in later models, by making the job very simple. The
only real trick is to make sure and remove the hinge screws of the
Trident, two of which go through the cabinet to the deck supports.
This model is easiest removed from its case by turning the whole
contrivance upside-down and withdrawing cabinet from deck and
chassis combined, after removing these and the four 2BA screws at the
sides. The Sabre is even simpler, the complete deck and amplifier

lifting upwards, but we should warn readers to watch the plastic
decorative piece at the bottom left when refitting,
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""";‘ @ Neopllot veralon for lip-synchronisation filming.

@ Frequency response 30 c/s to 18,000 c/s 4 Idb at 15 Lp.s.
@ C.C.LR. equalisation.
@ Wow and flutter +0.069, RMS at 15 i.p.s.

@ Battery operated, fully transistorised and completely portable. Welghs
approx. 20lb. with batteries.

@ Signal to noise ratio better than 70db at 15 and 7.5 l.p.s.
@ Speed varlation between beginning and end of 7° reel +0.29,.

@ Operates within the temperature range —20°C and +50°C.

These ltypical performance figures are Impressive but they
are Just part of the story. If you would like to

know more write for literature from the sole

U.K. agents for Kudelski Nagra Tape Recorders:—

LIVINGSTON LABORATORIES LTD.

COMMUNICATIONS DIVISION
LIVINGSTON HOUSE, GREYCAINES RD.,N. WATFORD, HERTS.

WATFORD 44344



'I"APB recording enthusiasts who also possess a 35 mm camera will

no doubt have thought about, maybe even produced, a tape
commentary to go with colour slide shows. When I first set out to do
just this I decided that a simple non-synchronous commentary on its
own was hardly better than reading the same chat off a script each
time. So I went the whole hog and produced a synchronised commen-
tary with music and sound-effects. Complete synchronisation between
tape and slides is only possible between a fully automatic projector and
a tape recorder which has either pulse recording facilities or, and this
is the theme of this article, automatic stopping facilities.

Readers are probably familiar with the basic idea of the ‘pulse’
system of controlling a projector, and are similarly aware of the cost of
converting a recorder—maybe to the tune of £15 if one buys a ready-
built add-on unit.

The system which I use has the advantage of being just as reliable as
the pulse system, while being much less expensive. Its cost is that of a
12V relay and a little time with soldering iron and wire.

The basic idea is that the tape guide which is normally used for
stopping the tape at its end on the metallic stop-foil is used to provide a
short-circuit, which in turn operates a relay to trigger the automatic
projector. Hence, pieces of metallic foil which are attached at the
appropriate points on the tape base will switch the projector at this
point,

One cannot usually connect a projector remote lead directly to a

SIMPLE SYNG |

split tape guide for the following reason. The actuating solenoid in the
projector is, in my case, connected to the live terminal of the mains and
the push-button provided connects the other side of the solenoid to
neutral. It doesn’t require an electronic genius to foresee that if the
projector was inadvertently wrongly connected to the mains, then live
mains would be present on the tape deck—a most undesirable situation !

Not only this, but the high inductive voltage concerned would cause
considerable sparking as foil moved over the guide, causing rapid
destruction of the foil, induced clicks in the replay circuits, pitting of
the tape guide, and possibly even audible clicks induced on to the
upper track.

So we use a relay and circuitry actually present in the recorder (even
if it is missing, installation should present no difficulties and add only a
little to the cost) to provide a power supply for the relay.

Fig. 1 is typical of an auto-stop for a recorder. When the stop-foil
bridges the split pillar, a solenoid S is energised and a mechanical link
stops the recorder. By connecting a suitable relay instead of the solen-
oid, switching is achieved with low, safe voltages on the deck, and none
of the disadvantages listed earlier as applied to direct connection.

Fig. 2 shows a practical arrangement incorporating a slide-switch
such that in one position the recorder functions normally with the
auto-stop, while in the other, it will switch the projector when foil
passes the split guide.

With regard to the actuating foil, I experimented using various widths
and lengths of foil, but eventually determined the smallest piece of foil
that could be used with reliability.

The length of the foil strip is fixed by the time taken for the projector
solenoid to initiate a slide change, and also by the reaction of the relay,
which must hold the ‘made’ position for at least as long as the projector
requires it. The width of the strip is largely arbitrary, as long as the foil
lies symmetrically about the gap of the split guide when it is in contact.

Obviously the piece of foil must be at a point on the tape before the
place at which the next slide must be on the screen. The actual distance
depends on the time that the projector takes to change from one slide
to the next, and, of course, the tape speed !

With my equipment, a Telefunken 85KL recorder and Prinzmatic S
projector, I use strips of adhesive metallic sensing foil 1in. by about 4in,
laid along the base of the tape as shown in fig. 3.

As the metallic side of the foil is facing outwards from the base of the
tape, some rearrangement of the tape path will be necessary so that the
foil comes into contact with the rear of the guide. I illustrate my own
solution but, of course, readers will have to adapt their own recorder
according to its layout.

AN INEXPENSIVE
SYNCHRONISER FOR TAPE
RECORDERS AND SLIDE
PROJECTORS

BY MICHAEL BAKER
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At first I used ordinary non-adhesive foil held down by pieces o
editing tape such that 4in. of foil was still showing. This is fine while
editing the tape and experimenting with different ones, because it is
easily peeled off and tried elsewhere.

However, for the finished job, I strongly recommend Scotch self-
adhesive sensing tape, which does the job very well: one reel is sufficient
for about 600 slide changes !

One important point to note is that the rear of the sensing guide must
be scrupulously clean—a little metal polish will do the trick. Before
each programme it is wise to check this point and to give the guide
a quick polish. This is advisable because although the system uses a low
voltage, some slight sparking may occur and dirty the guide over a
period of time. An extra capacitor (C in fig. 1) will reduce this tendency
(about .01xF), and normal take-up tension will provide the necessary
intimacy between foil and sensing guide.

As an ‘optional extra’ readers might like to have a switch on a length
of lead which they can plug into the recorder in parallel with the guide
so that they can then have a manual control as well.

A word or two on the use of synchronisation of slides and tape: Be
ambitious. Accurate timing is needed every time you wish slides to
appear or disappear on a given word, syllable, sound-effect or note of
music | A good sound track tremendously enhances a good set of
slides, and can provide the professional touch to what would otherwise
be ‘just another slide show”.
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Right: Ampex HVR helical-scan
recorder operates at 9.6 i/s.
Above: Sony TCV-2010
incorporates a transistor
monitor/receiver.



Left: Ampex HVR 6200
consolette permits
recording of
television broadcasts
without need of an
external receiver.
CC-323 camera and
60-minute tape

are also shown.
Centre-left:
Tripod-mounted
Sony CVC-2000
camera.

DOMESTIC TELEVISION RECORDING IN THE USA BY ROGER GREGORY

OW’S your golf swing? Will that forthcoming speech be free
from extraneous distractions 7 Does your wife’s performance in
the local repertory production contain all the drama it should ? Soon,
you will be able to see yourself in action on the golf course, eliminate
your errors in public speaking and improve your wife’s repertory
performance through the use of home videotape recorders, Here in
the United States the first low priced video recorders have been
introduced to the general public. The price of video recording equip-
ment previously had been so high that only the richest and most avid
enthusiasts could afford it. The new recorders are all priced in the
£300 region, which is a considerable decrease from the £20,000 needed
for the first professional video recorders.

Videotape recording was introduced to the broadcasting industry
in 1956 and won immediate acceptance from television engineers
and producers as a new and flexible medium with which to work.
Videotape was of particular benefit to the three big American television
networks which prior to the introduction of tape, were forced to make
films of programmes as they were performed in regional broadcast
centres. The films were then screened to each of the remaining three
time zones.

Film was not only a poor and expensive means of recording television
programmes for this application, but it also proved to be highly
impractical for recording colour transmissions. Colour motion
picture film was used, despite its expense and the fact that it could only
be exposed once. When black and white videotape was introduced in
1956, followed two years later by colour, acceptance was immediate
from both the artistic and monetary standpoints,
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The first video recorders were intended primarily for professional
use and—as results from such applications—complexity was exceeded
only by price. Up to five 19in. equipment racks were required for all
the electronic equipment associated with the recorder. The introduction
of professional VTR’s sparked the first glimmer in the eyes of home
tape enthusiasts. Many were asking: “If we can magnetically record
sound with such comparative ease, why not record pictures as well ?”
This question undoubtedly occurred to engineers at the Ampex
Corporation and resulted in the manufacture of a limited number of
Signature consoles which contained a complete VTR, in addition to a
television receiver and a component stereophonic sound system. The
Neiman-Marcus Department Store, a noted shopping place for Texas
oil millionaires, offered the console as an ideal Christmas gift priced at
about £20,000. It is easy to understand why there were not many
Signature consoles sold.

Before low-priced VTR's were to become a reality there were many
obstacles to be overcome. Instead of recording frequencies up to 20
Kcfs, as in the familiar audio tape recorder, a video recorder should be
able to record frequencies of more than 3 Megacycles. While this high
frequency limit can be reduced, picture quality will also be degraded.
Based on our knowledge of audio recorder circuits and head designs,
an attempt to record a wide bandwidth video signal would require a
tape speed approaching 90 mph and an exceptionally high bias fre-
quency. Since this kind of tape speed and such a high bias frequency
are beyond the limits of standard audio engineering, some other
means of recording a video signal on tape had to be developed. Early

(continued overleaf')



Above: Ampex VR303
fixed-head video
recorder employing
4in. tape.

Left: Large and small
cases containing Sony
video recorder

and camera kit.

videotape comes home

experiments determined that it was not the actual linear speed of the
tape that was important, but the relative speed created between the
moving tape and the recording head. Thus, even though the tape
might only be moving across the tape transport at 74 or 15 i/s, the head
could be rotated at a high enough speed to record frequencies of
-4 or 5 Mc/s.

The first Ampex professional video recorders had four recording
‘heads positioned on a drum which was rotated at a speed of 14,400
r.p.m, This permitted a high frequency response (at 15 ifs) up to 4
Mc/s. The tremendous speed of the rotating head assembly required
‘the use of a vacuum shoe assembly to maintain intimate tape-to-head
contact. Owing to the complex nature of the electronics needed by the
early video recorders, the large 2in, tape and the cost of replacement
heads, it was to be some time before engineers could introduce a
‘prototype machine suitable for home use. After all, who is going to
‘tolerate having two living room walls full of VTR equipment ?

By 1963 sufficient progress had been made and a new series of
compact, easy-to-operate video recorders (intended primarily for
-closed-circuit use) were introduced. Instead of the previous system
of transverse scanning, the new machines employed a helical scanning
technique, In these VTR's, one or two recording heads are mounted
-on a moving drum and record the video signal upon the tape in a
-diagonal curve known as a helix. The actual tape speed used can
then be lowered to 10 ifs or less. The frequency response obtained
at these lower speeds, while not adequate for recording colour signals,
is entirely sufficient for broadcast quality monochrome tapes. Due to
further developments in the areas of head design and amplifier cir-
cuitry, it became practical for a VTR to have a frequency response up
to 3.5 Mc/s with a relative tape-to-head speed of only 1,000 i/s.

Although the helical scan VTR’s provide a better quality picture
than any fixed-head recorders, both Ampex and Wesgrove have manu-
factured fixed-head units. The Ampex VR-303, introduced and with-
drawn in 1965, utilised a tape speed of 100i/s, and a video bandwidth
(-3dB reference points) from 250 c/s to 1.5 Mc/s was claimed for the
fixed-head recorder. The VR-303 was sold for approximately £1,100
and it was one of the few recorders to use 4in. wide tape. The manu-
facturer emphasised that special video or high quality audio tape could
be used. Primarily designed for use in closed circuit industrial appli-
<cations, the Ampex VR-303 was priced very much lower than any
units previously available, and this factor, coupled with simplicity of

operation and small size, made the machine ideal for use in a complete
home entertainment centre. The combination of a VTR with a 23in,
Motorola colour television receiver and a component stereophonic
sound system yielded the Ampex Signature Six console. A closed
circuit television camera and two omni-directional microphones were
provided to complement the Signature Six equipment.

The British Wesgrove VKR-500, a fixed-head machine available in
both kit and factory-built versions, is the lowest priced home video
recorder currently available in the United States. Supply of these
machines has been something of an on-again, off-again affair, but
distributors have now reportedly been established on both the East and
West coasts. ;

Just about a year ago, in Chicago, came the news of a new series of
low priced VTR’s designed specifically for thehome user. Rumours had
been circulating in the trade for many months that such recorders were
on their way, but it was not until the new Ampex HVR Series was
introduced, that rumour became fact. The HVR Series is presently
available in three versions: model 6100, a basic deck designed for use in
custom installations with any existing television receiver; model 6200, a
consolette with a video control centre and walnut base; and model
6300, a console with room for the mounting of virtually any television
receiver. At least three or four more versions of the Ampex HVR will
be announced in the very near future.

One-inch wide tape is used on the Ampex machines and it is available
in 500, 1,500 and 3,000ft. lengths. The maximum reel size is 9%in.
which will permit one hour’s continuous taping at a speed of 9% ifs.
Video bandwidth is from 20 cfs to 3.5 Mc/s, with a video signal-to=
noise ratio of 40dB. Flutter and wow are less than 0.2%, RMS.
Video input and output impedances are both 75-ohms unbalanced,
and the input and output voltage requirements are also the same:
1V p-p. Audio specifications are quite modest for a machine of this
calibre, The frequency response, at 9.6 ifs, is 70 ¢/s to 12 Kc/s +4dB,
while a signal-to-noise ratio figure of 45dB is expressed. The weight
of the Ampex HVR is 65lb., which puts it in the weight class of a
semi-professional sound recorder.

While Ampex have settled on the new speed of 9.6 i/s, the Sony
Corporation elected to use the more familiar 7% i/s in its new low-cost
VTR Series. The fully transistorised Sony VTR uses %in. wide tape
and the deck will handle reels up to 7in. diameter. So, even though the
speed of the Sony recorder is less than the Ampex HVR, one hour’s
continuous recording is the maximum for either machine on a single
reel of tape. The portable Sony TCV-2010 records programmes in black
and white and is equipped (at approximately £330) with an integral
9in. transistorised television receiver. This compact receiver can be
used for recording, playback, or for separate viewing.

The operation of the Sony VTR is very different from the other
home recorders in at least one major respect: it does not record all
525 lines that compose a U.S. television picture. Instead, it records
every other scanning line and therefore requires a special TV receiver
for both recording and playback. A rotary two-head drum contains
the video recording heads, while a conventional fixed-head is used for
the recording of audio and the control track. A total of 76 transistors,
38 diodes and 4 thermistors are used in the Somy record/playback
circuits. The microphone input impedance is 600-ohms, unbalanced,
while both the audio line input and output are high impedance. No
provision is made for the connection of an external TV receiver.

An accessory camera kit has been developed by Sony and this
includes the camera, a 25mm. f1.9 lens, cables and carrying case. The
camera is transistorised, compact and operates on standard household
current. At the time of writing, Sony V-30 video recording tape is
available in lengths of 1,240 and 2,370ft. which play for one-half hour
and one hour, respectively. The Sony recorder is also available in a
walnut cabinet complete with clock timer to permit the recording of
programmes when the owner is absent,

Concord Electronics, another firm with Japanese connections, has
scheduled the introduction of a home VIR by mid-summer. The
recorder will be built for Concord by Matsushita Electric Industrial
of Osaka, Japan. Concord are keeping the entire project under wraps
until introduction time, but word has leaked out that the new recorder
uses %in. tape and operates at 12 ifs. The Concord will also be equipped
with its own monitor, but, unlike the Sony recorder, adapters for use
with regular home receivers will be available at extra cost.

The three helical-scan recorders outlined in the preceding para-
graphs are not the only units available in the United States, The Philips
EL3400 VTR is also available, but on a more limited basis. Roberts

(continued on page 257)
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E all know that a magnet will attract iron and steel and that if a

bar magnet is suspended by its centre it will settle into a

position that is approximately North and South. We call the end that

points North the north pole of the magnet and the end that points

South the south pole. So far, so good ; but for recording purposes we
need to know rather more than this about magnetism,

A property of magnets which is obvious, but not always fully
appreciated, is that since they will attract small pieces of iron and steel
without actually coming into contact with them, they must have a
sphere of influence which extends beyond the confines of the material
from which they are made.

This influence is called the magnetic field. We can represent it
graphically by what are called lines of magnetic force. And we can
explain magnetic behaviour by assuming that invisible threads of
force do exist and that they have the following properties:

1. Every line runs from a north pole to a south pole.

2. Like stretched rubber bands, the lines tend to contract along their
own length.

3. Lines running in the same direction repel each other.

4. Adjacent lines running in opposite directions merge into each other.

In fig. 1(a) we see the field associated with a bar magnet. The lines
run in closed loops from north pole to south pole. You could draw
these lines for yourself by dusting iron filings on to a sheet of paper
placed on top of a bar magnet. If you gently tap the paper the filings
will settle into position along the lines of force.

Fig. 1(b) shows the composite field produced when a north pole is
brought close to a south pole. The lines run from north to south,
fanning out because of their mutual repulsion. Since the lines tend to
contract, a reasonable assumption is that the two poles will be attracted
towards each other. If you care to try this with a pair of bar magnets
you will find that the attractive force does in fact exist. At the same
time, using paper and iron filings, you could confirm the nature of the
magnetic field.

Finally, fig. 1(c) shows the field set up between two north poles. Now
the lines cannot run from pole to pole and are compelled to spread out
in search of south poles on which to end. This causes them to run
parallel to each other, which in theory should produce a repulsive force
between the poles. Again, using two bar magnets you will find that one
pole does in fact repel the other and that the field is of the shape shown.

Now suppose we pass a current through a long coil or solenoid as
shown in fig. 2. We will find that the coil behaves in exactly the same
way as a weak bar magnet. It will cause iron filings to take up the bar
magnet field pattern and if suspended it will point North and South,
If we increase the number of turns we will increase the strength of the
field, but the magnetic effect will never be really strong.

But if we wind the coil on a soft iron former the lines of force will be
so concentrated that the magnetic field will be very péwerful indeed.
We shall in fact have made a magnet whose field can be switched on
and off with the current. This is called an electromagnet. Commer-
cially, electromagnets attached to cranes are used to move tons of iron
at a single lift. This has the great advantage of eliminating manually
attached hooks and slings.

The mere fact that increasing the number of turns in a coil increases
the strength of its magnetic field indicates that each turn has a field of
its own. It is their combined effect that produces the total field of the
coil,
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This, provided we know something of atomic structure, gives us a.
clue to the nature of magnetism. The atoms of which all substances are
composed consist of electrons orbiting a heavy nucleus. Since what we
call an electric current is a movement of electrons, we can look upon
each orbit as a tiny current which must set up a magnetic field at right
angles to its axis—just like the turns of the coil. Butin normal materials -
the direction of the electron orbits is random. Thus the fields cancel .
each other and the net magnetic effect is nil.

In magnets a proportion of the electron orbits have been rotated into
parallelism. Now their combined effect is additive and gives the
material the property we call magnetism. There are only a few sub-
stances in which the electron orbits can be rotated in this way, and of
these iron and steel are notable examples. Basically, the chemical
composition of these two materials is the same, but between their
physical natures there is a tremendous difference which is echoed in
their magnetic behaviour. _

Soft iron is soft because the relative positions of its electron orbits
can be fairly easily changed. So if we wind the coil on a soft iron core the -
magnetic field set up by the current will rotate a fair proportion of the
electron orbits into additive parallelism, to form a powerful combined
magnetic field. As soon as the current is switched off the magnetising:
force is removed and, because of their end-to-end repulsion, the electron

(continued overleaf).
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exclusive tape
recorder addicts!
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accessories,
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46 george street oxford 47783
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TAPE RECORDER & HI-FI AUDIO SPECIALISTS

SPECIAL OFFERS

GRUNDIG MAI.2 transistor tape head amplifiers can also be used
to boost output of magnetic pick-ups or microphones. Listed
4} gns., offered at 57/6 p/paid.

GEVAERT new boxed tape. 53" spools, 600ft. with stop and leader
tapes 9/- or 6 for 50/-.

SOUNDCRAFT 7” spools, new and boxed, 1200ft. 17/6 each
p/paid. 400 Edgware Rd., Paddington 5521

SEND FOR FREE LISTS

WE SPECIALISE IN

RECORDING TAPES

and thanks to bulk buying we can supply BRAND NEW BRITISH P.V.C.

all tensiled and fitted leaders. Our tapes are not to be confused with

acetate, sub-stantard, 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

;Ii:;i quality tapes, why pay a penny more?
it

8 . D.P. Boxed
Length ea. 3for Length ea. 3for Length ea. 3for empty spls
* 150" 5 ” ' 26 T[- 3" 400’ 4/6 13[- 3" 7d

4" 300' 4)- 10j- 4 450° 5/- I4)- 4* 600° &/9 19/6 4  i[8
5*  600° &/- 17/6 5" 900" 8f- 23/6 5" 1200° 12/6 37[- S5 /9
53* 900° 7/- 20/6 53" 1200’ 10/6 30/6 53" 1800’ 17/ 50/- 53 19
7% 1200° 9/ 25/6 7" 1800 13/- 38/6 7" 2400° 21/- 6lj- 7" 2/

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

STARMAN TAPES
421 STAINES ROAD, BEDFONT, MIDDLESEX

SLEEP LEARNING AND THERAPY

Two revol y new techniq in their respective fields of

Academic Learning and Mental Health which have been rendered
possible by the invention of the modern tape recorder.
SLEEP LEARNING. This is the jet-age technique now being increasingly
employed by Students of languages and other academic subjects, by Actors
learning their parts in plays and Public Speakers with new data to memorise
atshort notice.

Whether you are good at ordinary methods of learning and memorising or
not, this new technique is capable of greatly increasing and improving results.
SLEEP LEARNING THERAPY. This new therapy has now assumed a
major role in the advancement of Psychiatry and Mind Devédlopment, i.e., in the
development of human abilities and certainty. It has the important advantage
that it can be practised by anyone in the privacy of his home at only a fraction
of the cost of repeated visits to a practitioner.

There are basically two types of tapes available: (a) General Tapes from
which everyone can benefit, or (b) Personalised Tapes which can be produced to
improve your own individual case.

@ Send now for free details of our Sleep Learning Recorder, Time
Switch, Pillow Speaker, Cassettes, Induction and Language Tapes, and
general information on these vital subjects.

THE INSTITUTE OF SLEEP LEARNING
(Dept. TR), 16 Kings College Road, London, N.W.3.

PRImrose 3314
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MAGNETIC SOUND RECORDING CONTINUED

orbits resume their random arrangement. Thus the iron remains
magnetised only for so long as a current flows.

Steel is different, It is hard because its atoms are firmly locked into
their relative positions by bonding between adjacent electron orbits.
The firmer this bonding, the harder the steel. When electron orbits are
interlocked in this way it is not easy to rotate their axes. Consequently,
steel is far more difficult to magnetise than softiron. On the other hand,
once the electron orbits have been moved they tend to remain in their
new positions after the magnetising force has been removed. Thus the
steel remains permanently magnetised.,

This is why the materials used for making permanent magnets—
usually special steels or ceramic compounds of iron—are so hard that
they tend to break if the magnet is dropped. The electron orbits are so
rigidly locked into place that magnetisation is extremely difficult. But
once the orbits have been moved the magnetism is equally difficult to
remove.

It is from materials of this magnetic nature that the tapes used for
modern magnetic recording are made. Naturally it would not be
possible to form such substances into a tape. by themselves, so the
procedure normally adopted is to mix a powdered ceramic compound
of iron with a binding medium such as nitro-cellulose and to coat
this composition on to a paper or plastic tape.

Once we have made the tape, our problem is to cause the sound
signal, which the electronic circuitry of the recording equipment has
converted into an alternating current comprising an amalgam of
frequencies and amplitudes, to make a permanent recording on it.
This, as we saw last month, is achieved by drawing the tape past a gap
in the recording head.

The head itself is an electromagnet whose soft iron core is bent so
that the ends almost touch. Through the coil of this magnet the audio-
frequency current is passed, setting up a powerful magnetic field
across the narrow gap. But this is not the steady field which would be
built up by a direct current. Since it is produced by an alternating
current it will itself alternate, varying in frequency, direction and
strength with the current.

So as the tape passes the gap it will be magnetised to a degree which,
according to the quality of our equipment, more-or-less faithfully
echoes the original sound. It will in fact be converted into a succession
of flexible bar magnets whose strength depends upon the amplitude of
the signal and whose length depends upon the frequency. Since higher
frequencies mean more rapid changes of current as the tape glides past
the gap, itis the highest frequencies that produce the shortest magnets.

This is a beautifully simple system in theory, but all magnetic
materials have certain limitations which we should consider before
proceeding further.

The first of these arises from the very nature of a permanent magnet,
which of course will only retain its magnetism if the electron orbits are
difficult to move. This, as shown by the graph of fig. 3, means that the
recording head must supply energy. If this were not so, the curve—
which is a closed loop—would take the form of the dotted line drawn
inside it.

This tendency of a magnetic material to retain its original degree of
magnetism is called magnetic hysteresis and the curve is called a
hysteresis loop. The wider the loop, the more energy is consumed. We
can do little about this, because if there were no hysteresis there would
be no permanent magnets and no tape recorders.

From the existence of hysteresis we can deduce that there must, for
any magnetic material, be a minimum magnetising force below which
no electron orbits will be moved. Consequently the amplitude of the
smallest signal we wish to record must be above a specific minimum.

At the other end of the scale, there must be a limit to the number of
electron orbits which can be rotated. As we approach this limit the
effect of an increase in magnetising force will grow less, In other words,
the recorded signal will be ‘compressed’.

Thus, if we are going to achieve anything like a faithful recording,
we must keep the current applied to the recording head within specific
upper and lower limits. Many tape recorders have indicators such as
meters or magic-eyes which enable us to keep the signal at optimum
level by adjusting the gain control. And of course it is possible to buy
recorders with automatic level control.

Next month we shall be considering a complete recording system in
some detail. From there we can go on to examine the individual
processes and the problems that arise in connection with them.
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BY JOHN ASHCROFT

THE CATCHERS AND THE CAUGHT

MMMM . ..” mused the doctor, glancing up from the electro-
encephalograph squiggles. ‘*‘Harmonic distortion in the
medulla oblongata, print-through in the cortical thalamus, and severe
feedback from the cranial cavity to the soles of both feet, producing
great fits of twitching. Any traumatic experience lately 7"

The likeliest cause was a recent visit to my usual hi-fi dealer’s
premises, when I put three quid and some change before a new assistant
and asked for two mercury battery packs for my portable. He produced
them and politely said: “I’'m sorry, sir, but you're two pounds short.”

“Come come, laddy, don’t mock the aged

He showed me the price tag; sure enough, it said over fifty bob a
pack. After a ghastly sinking feeling came glorious relief: super-
ciliously I said, “*Obviously a copying error—the five should be a
three. Never mind, son, it can happen to the best of us.”

“True,” he replied, and showed me the official price-increases
notification.

When the fog dispersed 1 was sitting against a demonstration
Wharfedale with one assistant fanning me with an LP sleeve while the
manager poured head-clearing fluid down my throat, some of which
spilled over my Bib. They claimed I'd been sitting there for three
minutes, eyes crossed, pawing the air and repeating: “Sixty per cent
up, hic; sixty per cent up, hic; sixty per cent up, hic—"" like a tape loop
with a scruffy splice. Even so, I think they had a real cheek saying that
they'd had an unnerving experience.

Cost of the recommended batteries discouraged several taping
colleagues from choosing this superb portable; now, when it costs over
a fiver to power it, there’s a deterrent that NATO might well envy.

WALTZING BLITHELY

Speaking of portables . . . I shrink from waltzing blithely out to
interview random passersby. People face enough hazards without
having a microphone waggled under their noses while an amateur asks
questions. These thoughts were prompted by a chat with a friend—the
secretary of one northern tape club—during which he described his
first interview-outing. Manchester being a busy village, traffic noise
made main-road interviews rather impracticable; also, it was cold, and
a mid-winter evening.

You see the implications ? Muffled up to the eyebrows like cartoon
anarchists, members selected their victims up quiet side-streets in the
dark. I don’t know how many people they frightened, but apparently
the first chap who had the DP/4 brandished at him mistook it for a cosh
and resolved at least to take two or three of them with him. Ican’t help
sympathising: side-alleys in bad light are creepy places even without
seeing muffled figures that survey you calculatingly and move to
intercept.
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In some instances the victim spoke first and groups returned to head-
quarters with tapes beginning as follows:—

Group A: *Go away, I'm a respectable mother of triplets...”

Group B: “‘I've left my spectacles at home, and anyway I don’t want
your revolting postcar

Group C: “T'll vote for him if he’ll improve the street lighting.”

Group D: *I use any washing powder, but yours especially, whatever
itis; I mean, well, it’s so soft to the hands . . .”

Group E came back utterly shattered with: *“Leave me alone, or I'll
shout and I’ll scream and I'll shriek, and cause agonising distortion,
overmodulation, and horrific print-through on that cut-price triple play
tape you're undoubtedly using.”

Readers are invited to submit their own most memorable adventure
in public interviewing. Entries should be sent to me, accompanied by a
7in. reel of LP tape; the winning entrant can name any professional
portable described in the current Hi-Fi Year Book, and I'll send him a
neatly typed specification from the same volume,

DON'T BLAME ME

Another point. After taping a busker, Beefeater or bone-gatherer, it
seems stingy not to let him hear any of the results. But remember the
battery expense. ‘“‘So what you do,” explained a friend who's had ample
experience, “'is tell a little white lie—the portable is for recording only,
and the tape must be replayed on mains equipment at home.”™ I pass on
the idea; but don’t blame me if you end up with a parlour full of buskers,
Beefeaters and bone-gatherers.

Moral problems worry me nowadays. 1 must be developing a
conscience, and that’s a sure sign of incipient senile decay.

At least, Ebenezer says acquiring a conscience is the first step on the
road to senile decay, and I suppose he ought to know, although he must
have reached the destination by an alternative route.

Or maybe I'm just a coward. Anyway, before recording someone I'd
explain that no replay is possible. Granted, I might lose likely candi-
dates; on the other hand, if I interview (and probably annoy) someone
bigger than me and then airily tell him he can’t hear the recording he
might make sure [ don’t either.

By the way, my tape colleagues agreed that the BBC Sound Hunters
broadcast was excellent, but the same bit jarred violently on all of us—
the extract from The Real Thing wherein John Bradley interviewed the
rag-and-bone man. Whatever people say about dynamic reporting and
soon Mr. Bradley's aggressive approach shook me. The inane laughter
and false joviality of TV comperes make pretty sick listening, ad-
mittedly; but this interview struck me and several others as being
dangerously near the other extreme. Comments, anyone, please?
(Preferably not from My, Bradley’s solicitor—we rather liked The Real
Thing '—Ed)

My first encounter with my own voice as anything but an echo from
distant farm buildings came in a French Lesson longer ago than I like
to recall. Apart from being stunned by the flat nasal Lancashire accent
emerging from the machine’s loudspeaker, I realised with horror just
how consistently I slurred and shirked the letter “Rrrrr.” It did explain
why an otherwise friendly teacher gritted his teeth when Isaid: “Notre
roi y arrivera trois heures apres I'aurore . ..

Years later came the arty-crafty party when I tried to swing the
conversation from satire to hi-fi by murmuring to a deb-type wench that
I derived a lot of pleasure from woofers and tweeters. Her eyes lit in
sheer delight. “Oh, so do 1,” she whispered; “‘just fancy that—let’s talk
about this somewhere quieter.”

Hello-hello-hello, I thought, then she added:
woofers and Flook 7.

I'll save millions of faithful readers the expense of sending anxious
telegrams inquiring into the well-being of that optician extraordinary,
tape tinkering eccentric and electronic hornswoggler par excellence,
Ebenezer (Neb) McPhee. No, he isn’t ill and his customers haven’t
caught him yet. Last weekend his wife announced that she’d had an
inspiration for a new recipe, and he’s skedaddled up to the Pennine
caravan until the debris settles. They have a kind of reciprocal arrange-
ment,

Oh, and the tape-club secretary and company went taping in Man-
chester again this week; from the counter of a coffee-bar, in the time it
takes to lower a cup to a saucer, one Grampian DP/4 with wind-shield
“melted into air, into thin air”, as the Jad from Stratford said. Memo to
location recordists: chain your equipment to your wrist and hope the
thieves aren’t keen enough to amputate.

“But surely you mean



INETEEN sixty-six has been a good year for the Audio Fair—
apart from the unexpected mid-April snow, which inconvenienced
queues of waiting visitors on the first day. The Hotel Russell positively
bulged with new designs, original ideas and pleasing demonstrations.
From the tape recording standpoint, reasonable sound quality
had at last become an almost universal aooompljshment, and manu-
facturers were evidently concerning themselves with increasing ver-
satility rather than squeezing out that last elusive kilocycle. Witness
the Wyndsor Vanguard, making nice noises with a very low-price
mechanism, the Telefunken M.204, the Ferrograph Connoisseur and
Akai X-300.

And with versatility came the accessories—a low-price STC ribbon
microphone, three new mixers from Grampian, the Philips EL7500
build-it-yourself microphone, and Ferranti silicon transistor tape
amplifier circuits.

We shall endeavour to retain some semblance of logic in this report
by tracing the alphabetical route set in our May Preview. In so
doing we hope to define the scenery, and comment on the sound,
for those readers unable to visit the hotel in person. For those who
did see the demonstrations we offer a second. opinion, for what it is
worth, in praise and (constructive 7) condemnation of the exhibits,
Avoiding the ever-present danger of, in effect, merely rehashing the
preview, we shall concentrate in the main upon tape equipment
actually introduced at the 1966 Fair. Exceptions will occur when
the mode of display seemed outstanding.

Agfa-Gevaert had this year abandoned their usual bright demon-
stration—of interest to hundreds—in favour of a trip to Paris for
the two persons who happened to guess correctly the length of a
tangled bundle of tape in a transparent box. A pity.

Ever since they ‘borrowed’ the styling of the Ampex 601, Akai
have made a profitable living by marketing recorders of basically
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American design. ‘Resemblance to the innards of any existing
machine’ may have been coincidental where the X-4 battery portable
is concerned, but the trend seems a little out of hand in the case of
the PT5011, which is extraordinarily similar to the old Ampex 351
studio console. The resemblance applies not only to the sloping
tape transport, but to the very screw locations and design of com-
ponents on the control panel. Perhaps we may seek consolation in
noting that the new Akai 910 is, at £65 3s., less than one-seventh the
price of the (£486) Ampex 601, while the PT5011 is some £200 cheaper
than the Ampex 351.

A colour slide display explained the Akai offerings, to which have
been added an attractive non-solenoid version of the X-355—a
stereo machine capable of taking 104in. spools without adapters and
designated the X-300. Other newcomers are the X=-PKI battery
portable, operating at #§ ifs (or 1% i/s with slip-on capstan sleeve)
and the 1700 stereo. A version of the M8 has also been introduced—
the X-100D tape unit, expected to sell in the region of £95.

AGK once more adopted a rather static display, visitors to Room
302 experiencing the atmosphere of quiet respect common to the
corridors of the British Museum. . There, behind the glass cases,
stood the C5I studio capacitor and D150 dynamic microphones.
The former, convertible from non-directional to cardioid pickup
response by changing the capsule, features a nuvistor preamplifier,
Variable bass attenuation is built in to the power supply unit. Suit-
able for studio and outdoor recording, the D150 is aimed at pro-
fessionals and “the connoisseur with professional pretensions”, while
the D109 has been introduced as a general-purpose stick microphone
in the lower price range.

Critics of }-track stereo may have shared our surprise at the per-
formance of the Ampex 1100 tape recorder, which was demonstrated
through Ampex accessory loudspeakers. Also shown were the

A REPORT ON THE
1966 INTERNATIONAL AUDIO
FESTIVAL AND FAIR

Akai X-PK1 battery portable
Ampex 1100 stereo

_Phitips ELT500 microphone kit

. Telefunken M.401 cassette portable
Sony TC-260 stereo
Tandberg Series 12 stereo




2000 and 800 series, offering various configurations of power amplifiers,
internal speakers and cabinet finish. Great play was made by Ampex
of the twin-capstan transport employed in the three recorders, two
33lb. flywheels being incorporated on either side of the head block,
each with a solenoid-controlled pinch-wheel. The automatic-
threading box, far from concealing a complex array of snaking arms,
was seen to cover a simple split-hub single-flange spool. Take-up
is achieved simply and effectively by dropping the tape across two
slots in the hub, allowing the rotating spool to catch the trailing
tape against the hub wall. An aluminium frame houses the mechanism,
while silicon transistors and tantalum capacitors are incorporated
in the recording amplifiers. Also shown was the 4G-350 professional
console recorder, a transistor model introduced in the USA last
summer.

Audio and Design, agents for Teac tape recorders, showed a range
of professional recording machines and accessories, including their
own limiter amplifier. The unit is transistorised and is designed to
hold signals within a predetermined volume range. Intended for
professional use, the limiter incorporates a PPM level indicator, has
an overload range of more than 35dB above threshold, and a 60dB
signal-to-noise ratio. The equipment was demonstrated, as their
entry in the Audio Fair Catalogue stated, by “specialist engineers
whose burning enthusiasm for technical perfection in their own
fields is second only to making a profit !”

Centre-piece of the BASF exhibit was an illustrated talk on the
preparation and synchronisation of slide displays. This was accom-
panied by a ‘please tape one’ series of pre-recorded lectures, copies
of which were presented free to visitors.

One of the first non-professional recorders to feature an easily
changed head assembly was shown to be the Braun T'G60, a stereo
machine now being imported by Fi-Cord International. Three motors,
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solenoid controls, separate record and play heads, speeds of 74 and
3% ifs, and a price tage of £308, make a machine appealing to the
wealthier enthusiast. It is hoped to review this model in due course.

Brenell, who professed to us a fear that our Preview remarks may
have been taken amiss, displayed the uniqueness of the deck on which
their range of recorders and tape units is based. We would take this
opportunity to point out that the Wearite and Brenell transports have
only one thing in common—they are among the best semi-professional
decks currently being made in Britain.

The British Kinematograph, Sound and Television Society (BKSTS)
had some interesting demonstrations of various audio effects, the
music tapes used being of exceptionally pure quality and emanating
from a self-efficiency tape purist by the name of Terry Long, who
we understand is available for recording work requiring the very
highest standards.

Multi-channel mixers, peak-programme meters and a range
of amplifiers and components were displayed by Elcom, in con-
junction with an EMI BTR4 console recorder. The company special-
ise in attenuators and quadrant faders, though their claim of “excep-
tionally low cost” is unlikely to apply to the price standards of home
constructors. Professional recording and sound relay systems are
the company’s main interest.

Elizabethan have been making tape recorders for years., This was
the first Audio Fair in which they participated, however, their display
comprising some very moderately-priced domestic machines built
around the three-speed BSR and Magnavox tape decks. Centre-
piece of the display was the LZ.711, a -track stereo recorder with
detachable loudspeakers.

EMI flew a flag for the professionals, but the Ferranti circuits
fell between two stools. Here, it seemed, was a silicon transistor tape

(continued overleaf)

251




amplifier within reach of the home constructor. But on looking
closer we discovered that the £16 12s. and £15 10s. price tags on the
TR100C and TRI100W Tape Recorder Kits respectively, referred to
the semi-conductors alone, and did not include the other components.
Also on show was a capacitor microphone preamplifier based on the
ZFT12 field effect transistor, featuring an input impedance of 120M.

Ferrograph, having lately brought a pleasing new approach to adver-
tising by ‘displaying the works’, held a fifth floor demonstration of
their Series 6 range, with emphasis placed on the new Connoisseur 633,
Selling at £126, the 633 is based on the three-speed Wearite deck and
includes almost every facility to be wished for on a semi-professional
design—with the rather surprising exception of stereo. A three-year
guarantee covers the recorder.

Fi-Cord had a range of established accessories, but probably the
best stocked booth on the ground floor hall was displayed by Grampian.
To their existing range of microphones and recording accessories
have been added a battery-powered mixer for the amateur and a
large semi-professional mixer—available in several forms—with
built-in level meter. A development of the 636 Reverberation Unit
—designated the 666—was introduced as a means of enlivening the
acoustic of ‘dead’ lecture halls and home music rooms.

In the world of microphones, ‘capacitor’ can generally be translated
as ‘expensive’, though the M.100 demonstrated by Hammond was
really quite reasonably priced at £30 9s. Evolved from the Microkit,
which first appeared in 1963, the M.100 renders it, as the manufacturer
states, “no longer necessary to regard the microphone as the ‘weakest
link’ in the recording chain”. Recordings made with the microphone
were reproduced from tape and certainly fulfilled claims regarding
its superiority over “the ‘run-of-the-mill’ dynamic microphone”.

Lustraphone were following the path of miniaturisation predicted
in our preview, while Peto Scott and Philips were doing a roaring
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business on the third floor, where everything from the 7 gn. EL7500
‘build-it-yourself’ microphone kit to the £800 EL3400 helical-scan
video tape recorder were to be seen. Also on show were the P37
and EL6033 microphones, with respective prices of 18 gn. and £24.
By twisting a ring below the EL6033 head, pick-up response can be
converted from omni-directional to cardioid. The 40 gn. NP1630
car tape installation, based on the EL3301 cassette recorder, offered
background music for the motorist while—possibly at the motorist’s
destination—the SM990 offered “functional music” for suggested
use by the retail and catering trades or as an alternative to Music
While You Work. The deck features two playback heads, with a
central capstan, No pressure-pads are used, the head on the supply
spool side of the capstan being selected to suit the tape track. The
i-track player operates at 3% ifs in two directions, reversing at the
end of each reel, and is supplied on a rental basis.

One-by-one professional-recorder manufacturers are going over to
transistors. This year was the turn of Revox-Studer, who displayed
the new A4.62. Removable printed-circuit boards are employed for
the amplifiers and oscillator, and tape speeds are 15 and 7% ifs.
Equalisation may be set for CCIR or NAB, overall frequency response
being 30 ¢/s—15 Kcfs +14dB. Full and 4~track models are being
marketed at £566 and £712 respectively.

After some years of manufacturing “precision tape heads for the
Government and Industry”, Scopetronics announced a range of
studio console recorders using a three-head tape transport selling for
£140 10s. The range comprises various combinations of heads,
electronics and deck, the Type 4 mono tape amplifier (excluding
replay power amplifier) costing £179 7s. The metal console is being
marketed for £70 5s. 6d. while the power-supply/twin-oscillator unit
costs £47 15s.

Sennheiser had a range of microphones and accessories, while a
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useful device introduced by Shure (to join the microphones men-
tioned in May) was the MG61 transistor stereo pre-amplifier, which
incorporated equalisation and amplification to suit tape head and
magnetic gramophone cartridges. Connected direct to a tape head,
the unit gave sufficient power to drive the line-input of a tape recorder
or feed a low-sensitivity audio amplifier.

STC took considerable trouble over their microphone demon-
stration, and the result was probably the most competently organised
display to be found in the Hotel. The reaction of four microphones
(the 11 gn. 4113 cardioid ribbon, £22 10s. 4105 dynamic, £50 4028
bi-directional ribbon and £65 4126 capacitor) to a Dvorak String
Quartet was recorded and used to illustrate the variation in
performance to be expected from microphones of different price and
different purpose. Most marked was the superiority of the 11 gn,
ribbon microphone on music over the more expensive 4105, which
had been designed specifically for speech work and had a rather
coarse quality. Similarly emphasised was the Law of Diminishing
Returns when the more costly ribbon and capacitor microphones
were compared with the 4113, _

If the Tandberg Series 12 sells as well as its predecessor, the Series 7,
Elstone Electronics should have no worries. Conventional Tandberg
styling is adopted, the new model being very similar to the old, but
having several extra facilities and, at £110 S5s., a rather higher price.
Currently available only in 4-track stereo form, the recorder features
two 10W amplifiers with continuously variable tone controls (replacing
the bass cut and lift switch) and a multiplex pilot-tone filter to over-
come bias-beating in recording future stereo radio broadcasts.

Tape Recorder had a stand and room shared with Hi-Fi News, and
we had many interesting chats with enquiring readers. The new
Audio Annual sold like hot cakes throughout the weekend.

The Telefunken M.401 introduced itself as being quite pretty and,
considering the 2 ifs speed, quite pricey. Retailing at £48 6s., the
recorder employs DC International cassettes, of which two types are
available, giving playing times of 45 minutes and one hour on each
of two tracks. Twin contra-rotating flywheels are incorporated
to reduce tape speed instability when the recorder is used outdoors
and—a useful feature—a commutator-free motor is said to give
complete freedom from motor crackle.

Among other items, the Truvox 100 Series tape units were demon-
strated, one of which is reviewed in this issue.

We were rather surprised by the Wyndsor Vanguard. Considering
the price of the Magnavox Studiomatic upon which it is based, the
recorder seemed to perform very well. This machine perhaps illus-
trates that facilities such as off-tape monitoring, sound-on-sound,
separate bass and treble controls, and echo, do not necessarily push
prices to the sky. We noted also that the Vanguard Instruction
Manual includes a full circuit diagram and the advice that, in event
of difficulty, the owner need merely contact the manufacturer “where
every effort will be made to assist you”., A rare sentiment, but one
that was accompanied by neither the Wyndsor address nor telephone
number !

Probably the most fascinating tape recorder in London during
Audio Fair weekend was to be seen, not at the Hotel Russell, but at
the United States Trade Centre. Here was held a display of American
Audio Manufacturers’ products, notably including the Crown range

of professional machines. The stereo Crown SS5824 bristles with
controls and is pleasantly lacking in decorative trimmings. Ten-inch
spool capacity, speeds of 74, 3% and 1% ifs, a solenoid mechanism,
modular transistor preamplifiers, and a claimed response of 50 ¢/s—
25 Kcfs +42dB are featured, accompanied by a U.S. price tag of
some £540. A four-channel (in effect, double stereo) version with
in-line heads sells at some £800. No plans have been announced for
distribution of these machines in Britain.

Still outside the Hotel Russell, the Sony TC-260 was displayed at
the Welbeck Street premises of Debenhams Electrical. The recorder
is transistorised, has a 7in. spool capacity and operates at 7%
and 3% ifs. Retailing at £99 15s. it offers J-track stereo recording
and replay, separate bass and treble controls, and a claimed frequency
response of 30 ¢fs—18 Kcfs +3dB. A tape speed stroboscope is
incorporated on the pinch-wheel. Demonstration tape and stick
microphones are among the accessories supplied with the machine.

Mastertape also opted out of the Audio Fair hubbub by taking a
room at the Morton Hotel. Here they arranged an eye-catching wall
display of tape and tape materials. A roll of transparent base material
was displayed beneath a photograph of the company’s Colnbrook
coating installation. This was followed, in turn, by a roll of coated
tape being ‘fed’ into a photo of their tape slitting equipment. Streams
of tape left this illustration to form an attractive pattern as they fed
to spools pinned to the opposite end of the display. Also shown were
rolls of coloured leader prior to slitting,

We culminated the 1965 Audio Fair Report in the following pro-
phetic manner : “With so many low-priced video tape recorders in
the wind, the 1966 Audio Fair may well herald the second phase of
the tape recording hobby—but we must wait and see.”

Well, there’s always 1967 !
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Tandberg announce
the new 3 speed,

4 track. totally
(ransistorised
series 12 stereo
record & playback
Hi-Ki system

% 20 WATTS OUTPUT (10 watts per channel) makes
additional Hi-Fi unnecessary.

% BASS & TREBLE Tone Controls.

* F.M. MULTIPLEX filters fitted (a MUST for recording
Stereo Radio).

% INTERNATIONAL CONNECTORS i.e. Phono and DIN
and Standard Jack Sockets.

% CENTRE CHANNEL OUTPUT.

% PRE-AMP QUTPUTS.

% LOW IMPEDANCE MICS % PLUG-IN PRINTED
CIRCUIT PANELS.

% INTERNAL SPEAKERS, etc. etc.

Tandberg

ELSTONE ELECTRONICS LTD.
81 Kirkstall Road, Leeds 3. Telephone 35111

Please send details and price of model |12 andfor other
models in the range to:-
(BLOCK LETTERS PLEASE)

NAME
ADDRESS

TR2
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TAPE RECORDER
COVERS

Smart waterproof covor
to give complete protecs
tion to your tape recorder.
Made from rubberised
Canvas in navy, wine, tan,
and bottle green
white contrasting

gr-z
wit
pipings, reinforced base,

handy zip microphone
pocket and name panel.
Philips 3534 87

= 3549 79/6
3556 67/6
3558 65/=
EL3542 63/=
\ EL3536 70/~
EL3515 i 57/6
Grundig TK.} 49/6 EL3541/I5 57/6
" TK.5 55/- 3541 /H T2/=
" TK.6 ... . BGT/6 Cossor I60I ve 63f=
i TK.8 63(- 602 .. 57/6
; TK.14 & 23 & |8 59/6 i604 v T9/-
TK.14L. |TL 23L i 605 84/-
18L ... 6&T/6 Seella ST454 57/6
TK.20 52/6 v ST455 63/-
i TK.24 55/ ¥ ST453 T9/=
TK.25 55/ w  ST459 w5 84/-
TK.3C 60/- Saba 2305 . 79/6

TK.35 63/- Tandberg 72 72!: 'H 74b
TK.40 & 41 66/- 823, 843; Hard case ... 141/8
TK.46 82/- Sofc case ... 112/6

TK.55 63/-* “I"andbers 62, 64, 61b,

TK. 75/-* 64b, - 92 Hard case ... 141/8
TK.400 . 67/6 Soft case ... Illfi
TK. 830.‘30 63/~ Brenell Mk. 5 + 5M 77
Cub 5 351-' Truvox R92, 94 and 102.. 99/-
Tnlcfunkcn 85 65/- Robuk RK.3 + RK.4 ... 67/6
5 75,’|5 & 76K 55/- Ferrograph . 88/~
= &9/6 Sony 521 ... e 90/
Philips Blm .. 57/6 Revox F ... AT ... B4l=
w3548 . 79/6 Optacord 414 +412 4416 63/-

*Without pocket

A. BROWN & SONS LTD.

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

Phexceptional opportunity=
FABULOUS

202A TAPE
REGORDERS <"

PRICE £69-6- 0%

+ONLY from
atern-Glyne

H.P terms available

[I!E

World renowned Fi-Cord. Recogmwd as one of tlle ﬁne:t Hi-Fi battery

recorders obtainable. The choi s for
serious outdoor work. Use it for crue reprnduc:tnn of sound—anywh:re.
Ideal for home film making, and all business and travel work. Magnificently
engineered and constructed. Features include : frequency range 50-12,000 ¢/s
+3dB), 2 speeds — 74 and 3% i.p.s., level meterfbattery tester, tape
counter, and plug-in provision for external services. Input 0.2mV for fully
modulated tape. Built-in 3in. speaker. Output 180mYY and IV at outlet socket.
Size: 9 x 6f x 4fin. Woeight: é}lb. including batteries.

3-5 EDEN GROVE, LONDON, N.7.

TEL: NORcth 8161

Branches in London, Liverpool, Manchester, Sheffield, Bristol, NMottingham,
Croydon and Camberwell.




equipment reviews

TRUVOX
PD 104
STEREO
TAPE UNIT

MANUFACTURER'S SPECIFICATION. Transistor i-track stereo tape
unit with separate record and play amplifiers up to 100-ohm emitter-foliower
outputs. Spool Capacity: 7in. Tape Speeds: 74, 31 and 1§ i/s. Wow
and Flutter (respective): 0.1%,,0.15%, and 0.25%, RMS. Frequency Respon-
ses (respective): 30c/s—17 Kefs +-2dB, 40 ¢/s—10 Kc/s +-2dB and 60 ¢/s—
8Kc/s 4-3dB. Oscillator Frequency: 90 Kcfs. Price: £93 9s. Manufac-
turer: Truvox Ltd., Neasden Lane, London, N.W.10,

HE PD 104 tape unit provides -track stereo recording from
microphone, radio and gram inputs, with playback at 1V line

level for connection to external amplifiers and wide-range speakers.
Mixing facilities for microphone and line inputs are provided, and
monitoring from line input or tape output is possible with A-B switch-
ing. Track-to-track transfer is also possible by operation of simple
push-button panel controls. VU-meters are fitted for accurate record
level indication. GPO jack sockets are fitted for right and left micro-

No wow was visible or audible at 74i/s. A 2 c/s wow was just audible at
3% i/s on a sustained tone, but it could not be detected on any musical
recording. Even at the lowest speed of 1% i/s it was difficult to detect
any wow or speed variation on tone or music, but the high frequency
tape flutter and the slightly curtailed frequency response shown in fig. 3
gave the only audible clues to the tape speed being used. Operation of
the A-B switch showed that the average casual listener could not detect
with certainty which speed was in use on nearly 50% of programme
material when listening at low background music level. 3%i/s was
perfectly satisfactory at higher listening levels with good quality tape,
and the highest speed of 74 i/s was only required for direct comparison
with the highest quality FM radio or LP disc.

Playback equalisation was checked by playing test-tapes recorded to
the standard recording characteristics of 70pS, 140pS and 280pS at tape
speeds of 74, 3% and 13 i/s. Fig. 2 shows that the resultant responses
are level within 4-2dB limits for all frequencies on the test-tapes.

System noise, with no tape passing the heads, was 32dB below test-
tape level on the top track and 30dB below test-tape level on the bottom
track. CRO examination of the noise showed it to be very low fre-
quency transistor noise which was hardly audible above the very faint
transistor hiss on a 10W amplifier and Tannoy Monitor dual concentric
speaker in a 6 cu.ft. enclosure.

The overall record/play responses of fig. 3 show that the extreme
low note response below 50 c¢/s is up some 3-4dB on the bottom track;
the similarity of the curves at the three tape speeds would indicate that
this is an amplifier rather than a head effect. Responses meet the
specification at 74 ifs and 3% i/s, but there is a sharp cut in response
above 5 Kc/s at 1% ifs. The response shown is that to be expected when

(continued on page 257)

phone inputs at the left-hand end of the stacked control panels, with FIG. | TRUVOX PDIO4 WOW AND FLUTTER
microphone, radio/gram and playback level controls at the centre.
These controls are not coaxial, but have to be set to the same scale DB o s A e
readings for each input or output for correct stereo balance.

The twin VU-meters are illuminated and are placed side-by-side on 7"2' 1/s
the upper panel with the A-B switch, track-to-track transfer buttons
being below them on the bottom panel. 0+ 08 Y wrrraanin e A S aadaand

Record buttons are provided on each panel, and these glow red
when depressed for recording. The deck controls must also be set
independently to record by depressing the lower finger key and at the O 1% Mg AP AN A NVt
same time setting the spring-loaded record knob to the clockwise
position. When the tape is stopped, this control automatically resets 3% i/s
itself to the play position.

A recessed panel on the right of the dark wood plinth contains four 0 09 %y WA A VWA A AR PN AN Ay
phono sockets for radio/gram inputs and line outputs. Four 3ft. leads
terminated in matching phono-plugs are provided for connecting to
external equipment. ) 0417% ANAANMANAINA i WA AMAAM, A

Absolute tape speed was checked at the beginning and end of a
7in. reel and found to be within the specified £+19,. ey /s

Short-term speed fluctuations were measured by recording a 3Kc/s 8
test-tone at each speed and replaying through a limiter and frequency 0-16% WWM’W‘%AWW’
discriminator to a high-speed pen recorder to give the fluttergrams of o
fig. 1. The integrated RMS readings for a 300 ¢/s audio bandwidth were: L 1 SECOND I
0.08% at 7T4ifs, 0.09% to 0.1% at 33i/s and 0.16% to 0.17% at 1% i/s.

FIG. 2 TRUVOX PDIO4 PLAYBACK RESPONSE FIG. 3 TRUVOX PDIO4  RECORD/PLAYBACK RESPONSE
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IT'S
NEW!

This new
publication is
concerned with high
fidelity sound
reproduction and tape
recording and is
produced by
Britain's leading
magazines in the
audio field—'HI-FI
NEWS' and ‘TAPE
RECORDER".

1966 audio annual

Main features include @ What matters in amplifiers @ Comparing
and measuring tape recorder performance @ Judging audio quality
@ Creative taping as a hobby @ An approach lto tape recorder ser-
vicing @ Whither stereo? @ Tape prospects and problems @ The
hi-fi revolution

Plus a selection of the more important equipment reviews that appeared
in'HI-FINEW S’ and ‘TAPE RECORDER’ during 1965.

FIVE SHILLINGS, GET YOUR COPY NOW

From your newsagent or bookstall or send 6/- (pp) to Dept. TA, Link
House, Dingwall Avenue, Croydon, Surrey.

BORROW YOUR
STEREO RECORDS

The W.S.L. Specialist Stereo Service
offers you

A STEREO DISC LIBRARY

This is a complete collection of every worth-while stereo record available in
this country. Included are all Classical, Light, Demonstration, Popular and
Jazz records of good quality. All new releases are immediacely available.

Every member can choose from the complete library catalogue no matter
whether he calis personally at the Library Centre or makes use of the Postal

Service. And the cost is only a few pence per day.

Write for our new free brochure or call at our
STEREO RECORD CENTRE
463 NORBURY HIGH ROAD, LONDON, S.W.lé6

and now ...
A 4-TRACK STEREO TAPE LIBRARY

This is a unique and exciting new postal service specialising in high
quality 77 reel, 74 ips reel to reel tapes for thesterec tape enthusiast.

Send 5.A.E. for full details to our

STEREO TAPE CENTRE:
104 High St., West Norwood, London, S.E.27

The Wilson Stereo Library Ltd.

THE FINEST MAINS/
BATTERY PORTABLE
RECORDER UNDER £40

203 (as illustrated) 34 gns; RII9KL 32 gns.

p with d ic mike 200/50K, 1,200° TP tape, empty spool, radio lead,
headph 'I“é cl ing kit. cct. diagram, batteries, etc.
Delivered anywhere in the U.K. Carriage/Ins. Paid. é§ months full guarantee,
No labour charges. As field trial in July “Tape Recorder’.

Full details from :

C. Brad dock I.td. 266 WATERLOO ROAD,

Blackpool 45049, 24 hours telephone answering service now fitted.

We are happy to announce that we can now supply

BRAND NEW BRITISH & GERMAN
RECORDING TAPES

P.V.C. POLYESTER & MYLAR
(ALSO PRE-RECORDED FOREIGN LANGUAGES)

Both manufactured by world reputable British and German firms. Fitted
with leaders and scop 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.

Ler; th German price
150°

300 4/-
600" 9/-
900’ 1/é
1200" 16/-

Standard Play English price
3~ 2/6

220° 3/-
450" 6/-
900" s
1200” 16/-
1800 23/

400 6/-
600’ B/6
1200” 21/-
1800 24/-
2400 39/-

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 33" i.p.s.

lied 1 with Handbook. Retail 59/6 each. OUR PRICE 19/6 each.

PP P

Postage and packing | /- per spool, 4 or more post free.
EMPTY SPOOLS: 3~ 9d. 5" 2/-. 53" 2/3. 7" 2/é

N. WALKER Ltd.
28 Linkscroft Ave., Ashford. Phone : 53020 Middx.
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TRUVOX PD104 REVIEW CONTINUED

the bias is set for minimum distortion and intermodulation at the higher
tape speeds. It could only be improved appreciably by reducing bias or
recording level for optimum results at the lower speed.

All tests were made at test-tape level 12dB below peak recording
level, where tape distortion is approximately 39, 3rd harmonic. Test-
tape level was recorded with the VU-Meter reading -6dB. Peak record-
ing level as defined above was well off the meter scale, but, as is well-
known, it is standard practice to set VU-meters 6dB above constant
tone level to allow for the dynamics of the meter movement.

The total unweighted signal-to-noise ratio is thus 40dB on the bottom
channel, and 42dB on the top or left-hand channel. Weighting the

meter response to match that of the ear at low listening levels improved
the readings by 10dB to better than 50dB on either channel.

Recorded noise was low and tape erased and recorded on the machine
was only just perceptibly noisier than bulk-erased tape.

COMMENT

At last we have an all British recorder which equals the best Con-
tinental and Scandinavian product in accurate equalisation and wide
frequency response, and which at the same time gives that subtle
subjective satisfaction and impression of smoothness and effortless
dynamic range which is so difficult to define and measure.

The well-tested Truvox deck and rugged transistor electronics
should result in a product with a long and useful life which will not

LM 100
DYNAMIC
MICROPHONE

MANUFACTURER'S SPECIFICATION.
microphone with balanced output. Frequency Range: 50 c¢/s—15 Kc¢/s.
Impedance (review model): 500 ohms at 0.3mV pBar. Cable: 6ft. twin
screened. Colour: Two-tone grey. Dimensions: 44 x 14in. Weight: 3}oz.
Accessories: Keyhole stand (1s. 6d.), table wire stand (3s. 9d.) and Lavalier
attachment (7s. 6d.). Price: £2 19s. 6d. (Also avallable in 200, 50—60 ohms

Dynamic omni-directional

s

and high-imped versions, with r prices of £2 19s. 6d., £3 2s. 6d.
and £3 14s. 6d.). Manufacturer: London Microphone Co. Ltd., Eardley
House, 182/4 Camden Hill Road, Kensington, London, W.8.

HIS is an excellent low-priced microphone particularly suited
for use with transistor circuits. The one submitted for review
was the popular 500-ohm version.

The dotted curve of fig. 1 is the mean reference curve mentioned i
the specification, and all production microphones are said to be within
+4dB of this response.

The solid curve shows the measured response in a constant white-
noise sound field, and this is certainly within the specified 4dB limits.
The slight bass rise relative to the standard response is probably due to
the close-up (1ft. from sound source) measurement, where the wave-
front is slightly spherical and so gives rise to the well-known close
talking effect due to the method of bass compensation used on this
microphone, where a sound inlet is provided in the stick case at the end
remote from the diaphragm.

The sound quality is smooth and sweet, and completely lacking the

become out of date for some considerable time. A. Tutchings.
FIG.| LM 100 MICROPHONE
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sibilant emphasis so common in cheap microphones with a peak in the
3-4Kc/s region.

The sensitivity is remarkably high for a microphone with such a
small diaphragm area, and the impedance of 500 ochms (in sample) is
well chosen to work into a simple earthed-emitter transistor amplifier
with low noise and little risk of high note loss even with quite long leads.
Handling noise is low, and its size and weight makes it particularly
suitable for use as a Lavalier microphone, hung around the neck.

COMMENT

1 give this microphone top marks for appearance, performance, and
above all price, With transistor circuits taking over, for at least the
input stages of most modern quality recorders, it meets the need for a
reasonably priced unit which will do justice to the wide frequency
response of modern heads and tapes. A. Tutchings.

videotape comes home

(Akai) and the Scotch concerns have issued statements concerning
their forthcoming home video recorders, though technical details are
still lacking. Fairchild have produced a prototype high-speed, fixed-
head recorder suitable for home use and they are just about ready to
commence quantity production of these machines. Several other
manufacturers are either actively developing a video tape recorder, or
are just waiting for the market to grow a little before jumping on the
bandwagon.

The Sonic-Vee Corporation of New York announced a new scanning
system last summer which permits a wide bandwidth signal, such as
a television picture requires, to be reduced to a spectrum encompassing
some 30 Kc/s instead of 4.5 Mc/s. The most interesting aspect of this
scanning system, at least as far as home video recording is concerned, is
that a specially built adapter will compress the video signal into a
narrow bandwidth signal which may be recorded on a high quality
audio recorder operating at 15 ifs. The estimated cost of a signal
processor for such applications is approximately £70. Negotiations
are currently being conducted with interested manufacturers, though
it will be some time before a commercial adapter, using the Sonic-Vee
system, will be available.

The introduction of Polaroid cameras, with their almost instant
pictures, caused quite a stir in photographic circles several years ago.
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The introduction of low-priced home video tape recorders is expected
to cause a similar reaction, particularly among home movie enthu-
siasts. Recorded tapes are immediately playable, without any delay
for processing, and they can be erased and re-recorded hundreds of
times. Videotape costs, at 9.6 ifs or 74 ifs, are approximately one-half
that of an equivalent amount of 8mm. colour film. As video recording
becomes more popular the cost of raw tape will probably drop even
further.

Within a few years time most manufacturers are planning colour
video recorders for home use, especially in view of the tremendous
increases in colour receiver sales in 1965 and early 1966. Only Ampex
are promising that black and white tapes made on their HVR will be
compatible with any future Ampex colour machine. Helical-scan
recording has been selected by some manufacturers, but it is rather
unfortunate that video tapes made on Machine A cannot be played
on Machine B. In fact, unless the machines are specially calibrated,
tapes cannot be exchanged between two machines of the same model.
Added to this lack of interchangeability is the wide range of speeds
being used by each manufacturer. According to industry sources, the
Jack of compatibility is not being considered as a major problem.

The cost of video recorders for home use is expected to remain fairly
stable, and even the colour VTR’s to come are expected to bein the
£300 to £400 region. All the home VTR manufacturers sell television
cameras as optional extras, though this adds another £100-odd to the
complete system price. Accessories such as tape splicers, video signal
mixers, lighting equipment and other assorted paraphernalia will add
still another interesting phase to home video recording.



K. dJ. ENTERPRISES

BRITAIN'S PREMIER MAIL-ORDER

RECORDING TAPE SPECIALISTS
IMMEDIATE 24 HOUR SERVICE ON ADVERTISED LINES
SEND TODAY AND SAVE!

TRIPLE PLAY TAPE —HALF PRICE !

A large purchase from a famous 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
450" on 3" reel ... 22/« 12/= 35/- 66/-
600’ on 34" reel 27/6 14/6 42/6 81/6
900’ on 4" reel ... 39/- 20/6 60/~ 17/-
1,800 on 5 reel ... 66/- 34/- 101 /- 198/-
2,400' on 53" reel......... 90/ 46(- 137/- 70/

Post and Packing |/6. ORDERS OVER £3 POST FREE

o SENSATIONAL NEW OFFER!
ILFORD TAPE NEAR HALF-PRIGE

A bulk purchase of premium grade, top quality PV.C MAGNETIC TAPE from one
of the world's foremost experts in film coating technology. With FULL LEADER

stop foil, Polythene wrapping, and in original manufacturer's boxes. Available in
Iong-play base only atthese BARGAIN PRICES!
ONE THREE SIX
900’ on 5" reel. List price 28/- ...... 15/6 45/- 84/-
1800” on 7" reel.  List price 50/- ...... 26/6 78/ 150/-

Please add 1/6 p. & p. for single reels Otherwise POST FREE!

READERS'
PROBLEMS

Readers encountering trouble with their tape equipment are invited to write
to the editorial office for advice, marking their envelopes "Readers' Problems
—Tape"”. Replies will be sent by post and items of general interest may also
be published in this column at a later date. This service does not, however,
Include requests for information about manufacturers’ products when this is
obviously obtainable from the makers themselves. Queries must be reasonably
short and to the point, limited to one subject whenever possible. In no
circumstances should such letters be confused with references to matters
requiring attention from other departments at this address. We cannot
undertake to answer readers' queries by telephone.

A CLANKING TRICORDER

Dear Sir, I have a Stuzzi Tricorder which has been giving me a
great deal of trouble. There seems to be a mechanical fault, for a
strange clanking sound comes and goes from within. I have checked
and rechecked but cannot find the cause of the fault. The machine
has had very little use and is kept scrupulously clean.

Yours faithfully, R.T.H., Ashford.

The ‘strange clanking’ you report from the Stuzzi Tricorder may be
due to incorrect setting of the pulley which engages the flywheel. Its
position is determined by the rod which sits in a cut-out of the crescent
bracket of the control switch, and this rod may need bending slightly.
Alternatively, check the motor cradle itself, especially the side spring
which should aid the return motion.

NEW FROM GERMANY'!
ORWO TAPE

Brand new P.V.C.magnetic recording tape, {ully leadered at both ends. Exceptionally
well-boxed in sturdy cassette-type vertical flip opening carton. Available in long-
play base only atasensationally low price.

520M (1,750) 7° reel 350M (1,150°) on 5§ reel 250M (850') on 5" reel
22/6 19/6 16/6

One for One for .... One for ......

Three for . 63/~ Three for Three for .

Sixfor .....cccoeenee. 120/= Six for... Six for.....ccovvrmnnnnnn
POSTAGE AND PACKING . FREE!

SCOTCH MAGNETIC TAPE
AT NEARLY HALF-PRICE!

Over 3,000 REELS of top quality MAGNETIC TAPE, double coated,

made to the best possible specification and intended for the electronic SCOTCH

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 15/6 p. & p. | /6.
Three reels for 45/«, post free; six reels for 84/, post free. Boxed, add | /- per reel.
Can be supplied on 51" reels at special request.

Don't forget our other ACCESSORY BARGAINS!

Tape Head Demagnetiser, essenttal for any enthusiast! Read’y for immediate use.

Fully guaranteed. Worth ..Only 27/6 P. & P. 1/6
Tape Splicer, fully auto,, no razor blades. Worth 32,’6 Only 16/6. P.&P. |6
Semi-Professional Bulk Eraaer—operar.ed hy revoiwng spool around a spindle.
Takes up to 7" reels. Worth 7 gns... v .Only 79/6 P. & P. 4/6
Full Pro. Model taking 10" reels __Dnly 119/6 P. & P.5/6
Eagle Pioneer S.E.l Stereo Headphones .. ...Only 105/- P. & P. 2/6

Transcription Plinth (18" x 18" x 4;") Grey or walnut ...Only 45/- post free
Deram Transcription Cartridge (Mcno or S:erea] ....Only 75/- post free
Gevaert Tape 600’ 53" reel (boxed) .. AR AR IUJ'G (p.p. |]6}

r 3 for 30/- post free
International Polyester Tape 2,400 '.-"' reel (baxed) Only 25/- P.&P. 16
Boxed Zonal 8" Empty Spools ......... woen. 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
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WEIGHTING AND UNWEIGHTING

Dear Sir, My problem is less a technical than a linguistic one. It
refers to the word weighted which appeared in the December 1962
issue of your magazine. On page 505 of that issue, in the Manufacturer’s
Specification included with the Ferrograph Series 5A review, it was
stated that the signal-to-noise ratio is 45dB, unweighted including hum.
Later, on page 509, appears the passage “Erase and bias noise was
within 1dB . . . when weighted to reduce hum.” I would be grateful if
you could explain the meaning of these two terms.

Yours faithfully, L.W., Dresden, East Germany.

An unweighted signal-to-noise ratio is simply a ratio as measured in
terms of the voltages of wanted and unwanted signals, expressed as
decibels. The weighted ratio takes account of the ear’s declining sensi-
tivity at low frequencies. Thus, although a 50 cfs hum signal measured at
only 40dB below the wanted signal may seem bad on paper, the ear is in
fact less sensitive at 50 cfs by a factor of 10-40dB, depending on the
reference level adopted at mid-frequencies. Thus, in terms of listening
quality, it is considered practical and realistic to give a weighted figure,
otherwise the part played by the low frequency hum in the total noise may
appear to be unduly exaggerated, thus degrading the total noise figure as
quoted, even though in practice it may not be quite as serious as it looks.

CUPPING TAPE

Dear Sir, I have between 20 and 30 reels of tape and find that about
half a dozen of them have become wrinkled and will not now play or
record properly on my 4-track Tandberg. Could you please tell me
what causes this condition and what remedy there is for it?

Yours faithfully, J.M., Nottingham.

The effect you describe is undoubtedly that known as ‘cupping’,
whereby after a time the tape acquires a permanent set, curved more or
less severely about the longitudinal axis. A tape in this condition can
make good contact with the heads only at or near its edges, and then
possibly intermittently, unless the tape tension is very high or the pressure
pads very fierce. Neither of these conditions exist on the Tandberg, and
neither is desirable.

The cause of cupping goes back usually to the drying conditions in
the tape coating machine and possibly even further to the chemical
formulation of the coating itself. If the solvents used in the paint are not
completely removed at this stage, or are inherently too slow to be
removed completely, they continue to evaporate afterwards and cause
the coating to contract, unhindered by the setting process which is



included in the final stage of oven drying. The base does not contract, of
course, and so the tape cups.

Tape manufacturers naturally do their best to prevent this kind of
thing happening, but it is not always predictable and may take months or
even years to appear. However, any reputable maker will gladly replace
such tape provided it shows no evidence of maltreatment, and in some
cases subject to the tape having been bought within a certain number of
years before the complaint. Best first course is to return it to the makers,
preferably, or to the dealer from whom you bought it.

You may want to keep the recordings on the tapes. In this case, your
best plan is to copy them on to other tapes before you send them back. If
they are replaced, you cannot expect to have the originals returned as
well, although some makers will do this. And, understandably, no
maker will undertake to copy recordings for you—indeed, most of them
specifically exclude any consequential liabilities from their responsi-
bilities to the customer, confining themselves to the replacement of goods
suffering from faulty description, materials or workmanship.

To copy a cupped tape, you will need to borrow a machine which will
play it properly, usually a matter of trial and error among your friends.
Some of the continental }-track machines have quite high tape tensions;
otherwise, if the recordings you want are not made on all four tracks but
only the two outers or the two inners, they can often be played on the
older }-track machines with high-pressure pads. Transferring to a new
tape on your own machine is then quite simple.

If all else fails, the tape can frequently be heat-treated with success.
First rewind the reels to give a reasonably tight even wind and stick or
clip the end down in your usual way. Then place on a wooden tray or
board in an oven set to not more than 100 degrees F. and leave for not
more than a half-hour at first. Inspect for improvement, and repeat if it
Seems necessary, increasing the heating time if required but not the
temperature. Rewind after each treatment if the tape appears to have
loosened on the spool, and continue treatment until it ceases to do so.
The loosening will be due to the coating contracting, of course. The aim
of this treatment is eventually to stretch the tape slightly, which tends to
reduce the common positive cupping (with the coating concave) by
introducing some negative cupping (with the coating convex). Strange
but true, and it usually works. The two snags are the risk of overdoing it
and the certainty of putting up the print level vastly if there are recordings
on the tape.

HUM ON THE TRUVOX LI

Dear Sir, I wonder if you could help me with a problem I am
experiencing. I have a Truvox Mark III tape deck and Truvox
Type K Mark II tape amplifier. The trouble is that the power pack
is mounted beneath the tape heads and the heads pick up 100 c¢/fs
mains hum. The original heads have been changed by Truvox recently
and this cut down the hum to quite an extent. There is only one
way you can cure the hum, and that is to make the cabinet three
inches taller and to mount the power pack in the left hand front
corner. When this is done there is still a slight trace of hum which
I want to eliminate completely. A friend tells me that a hum-bucking
coil might do the trick. Can you give me any information regarding
this ? Yours faithfully, P.R., Sidcup.

The problem of hum pick-up is a very real one, especially with a
heavy steel deck such as yours mounted in a cabinet with the power
pack directly beneath it. Even if it means doing some rough carpentry
at the rear of the cabinet, it would be advisable to move the power
pack well clear, perhaps extending it to a small shelf below and behind
the main assembly.

But before doing anything this drastic you had better check that hum
is being picked up by direct radiation in this way. The power pack
should be released from the cabinet and moved about while the equip-
ment is working at full gain (mind your fingers !). Very often trans-
former lamination vibration is transmitted through the cabinet to give
an acoustic pickup that can be similar, surprising as it may seem, to
that experienced on gramophones. You could try buffer mounting on
rubber feet if such is the case.

A hum-bucking coil could be made from a loop of one or two turns
of single 26 swg copper wire, about an inch in diameter, wired in series
with the return lead of the head, and positioned on a stand-off connection
of an inch or two to allow movement to the best place. This method is
not greatly recommended, however, as it can introduce as much hum
as it is supposed to cure.

Finally, don’t forget to check that the unused heads on your machine
are short circuited during the appropriate direction of replay.

— YOUR TAPE DEALLR —
London Area

| BRITAIN’S LARGEST TAPE & HI-FI SPECIALISTS |

SEE
PAGE
227

FOR ALL LEADING
AUDIO EQUIPMENT

call, write, or telephone

hampstead HIGH-FIDELITY

91a Heath Street, Hampstead, London N.W.3 Telephone HAMpstead 6377

LASKY'S RADIOQ

Stockists for all the leading makes of Hi-Fi and Tape equipment.

207 EDGWARE ROAD, LONDON, W.2, Tel. PAD 3271
33 TOTTENHAM COURT ROAD, LONDON, W.I Tel. MUS 2605
42 TOTTENHAM COURT ROAD, LONDON, W.1 Tel. LAN 2573

152/3 FLEET STREET, LONDON, E.C4 Tel. FLE; 2833

SHEEN TAPE REGORDER GENTRE

SPECIALISTS IN TAPE RECORDERS, ACCESSORIES, Hi-FI EQUIPMENT
YOUR CENTRE FOR FRIENDLY HELP—SALES AND SERVICE

8 STATION PARADE,
SHEEN LANE, SHEEN,
LONDON, S.W.14

Showrooms Open until 7 p.m.
PROSPECT 0985
(Opposite Mortlake Station S.R.)

WIMBLEDON'’S
FERROGRAPH, VORTEXION,

TAPE RECORDER CENTRE Aaenu for:
AMPEX, BRENELL, GRUNDIG,

REFLEC'I'OGRAPH TRUVOX, ETC.
GET IT TAPED THE EXPERT WAY—By letting us install your apparatus

TEL-LEE-RADIO

LiBerty 4946 220 The Broadway, WIMBLEDON, S.W.i?

Cheshire
FOR ALL YOUR REQUIREMENTS . ...

CHARLESUWORTH'S

OF CREWE LTD.

HEAD OFFICE: 14 HIGHTOWN, CREWE. Tel. 2535
TECHNICAL DIVISION: 19/2] LUDFORD ST., CREWE

STOCKPORT AUDIO CENTRE

FINEST IN NORTH WEST
EVENING
DEMONSTRA-
ELL
TIONS BY

* n%
ALL MODELS «
oN
COMPARISON RUNOT
DEMONSTRA- 5 ‘rnuwox
TION ®4” /PHILIPS '\ APPOINTMENT
_____FAIRBOTHAM & CO. LTD., 58-62 Lower Hillgate, STO 4872—

Devon

PLYMOUTH

TOM MOLLAND LTD.

102 CORNWALL STREET Phone 69282

FERROGRAPH REVOX, TANDBERG, SIEMENS, AKAI, UHER, SONY,
B & O STEREOMASTER, FI.CORD, AND

The largest selection of Hi-Fi equipment in the West
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— YOUR TAPE DEALER —

Essex
HIGH FIDELITY EQUIPMENT
TAPE RECORDERS <<>
RECORDS
CHEW & OSBORNE LTD.
AKAI - AMPEX 148 HIGH STREET
B & O-TRUVOX EPPING, ESSEX
ETC. EPPING - 2300
Hampshire
BOURNEMOUTH
FORRESTER’S
NATIONAL RADIO SUPPLIES
LTD
70-72 Holdenhurst Road Tel. 25232
Radio-TV components. High-Fidelity. Tape

Homillon Electionics QD

high fidelity spacialiste

Hamilton Electronics (Seuthampton)Ltd. 35 London Road, Southampton. Tel: 28622 3 Lines
PETERSFIELD—HANTS— TEL: 1651/2/3

PETERSFIELD GCAMERA CENTRE Ltd.

—TAPE-RECORDER & HI-FI SPECIALISTS

37 LAVANT STREET, PETERSFIELD, HANTS.
H.P. TERMS — ALL AGENCIES — PART EXCHANGES

Hertfordshire

HAMMONDS OF WATFORD

(Your HI-FI centre for advice & service)

Agents for all leading makes of TAPE - RECORDERS - AMPS
TUNERS - SPEAKERS and ACCESSORIES

Terms and Part Exchange Evening Demonstrations

63 QUEENS RD. WATFORD 27187/36136

Lancashire

Specialists in  High Fidelity —_— Phone: 23093
150 HIGHER BRIDGE STREET BOLTON
J.SMITH&SON T‘ﬁg
=———— HI-Fl EQUIPMENT—STEREOGRAMS

TAPE RECORDERS—2 SHOWROOMS ROCK

ISmITe%“edeh?rg B 8;‘0 Dynatron, Hacker,

aba

Ferrogr:;h Biaenelfn‘gﬁofaed;:r?( 'En;voe);cDe::? BURY
COMPARATOR DEMS—PERSONAL SERVICE LANCS.
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CLASSIFIED
ADVERTISEMENTS

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 advertisements in
AUGUST 1966 issue must reach these offices by 20th JUNE addressed
to: The Advertisement Manager, Tape Recorder, Link House, Dingwall
Avenue, Croydon, Surrey.

SITUATIONS VACANT

Remunerative hobby for retired person having some knowledge of
tape recording operation. Phone LAB 5678.

FOR SALE—PRIVATE

Ferrograph 631. Mono, Reslo Ribbon Microphone. Purchased
November 1965. Weight problem for elderly owner sole reason for
sale. £75. Bassford, 8 St. John’s Street, Winchester, Hants.

Telefunken studio deck and preamp M23 mono. Excellent for
enthusiast. Good condition. Was £150—£60 o.n.o. Harper, London

North 8236.
FOR SALE —TRADE

British Made Recording Tape ! Long Play 7" x 1800° 16/8, 53" x
12007 13/4, 5” x 900’ 10/10, 3" x 225’ 3/9. Triple Play 3” x 450’ 9/6,
4” x 900 18/4, 5” x 1800 35/-, 53" x 2400 47/6. P. & P. 1/6. S.A.E.
for lists. All guaranteed. Boxed, stopfoils, leaders and trailers.
B. & H. Enterprises, 65 Northcroft Road, West Ewell, Surrey.

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.

Learn While You Sleep. Learn languages, memorise speeches and
sales presentations, absorb business statistics or the highway code
while asleep with Learnasleep Equipment. Details from Sleep Learning
Supplies (Dept. T.R.), 60 Hatherley Road, London, E.17.

A unique tape buy ! Top brand 7in. 2,400ft. 25/-, 5§in. 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.

Ferrodynamics® “‘International’> Tape: Polyester: 77 2400° 22/6;
53" 1800 20/-; 5" 1200 14/-; 7" 1800" 19/-; Acetate: 7" 1800" 13/9.
537 1200 11/9; 57 900” 9/9; 7 1200" 11/9; 5" 600" 7/9. Also complete
range British P.V.C. tapes at lowest prices. Refund guarantee. P. & P.
2/-. S.A.E. list. Leda Tapes, 30 Baker Street, London, W.1.

Leathercloth covered carrying cases to hold twelve tapes. 7in. size
42/-, 5%in. size 37/-. Special offer of 5in. size 30/-. S.a.e. for illustration,
L.G.R. Products (Ref. TR1), 92 Keith Way, Southend-on-Sea, Essex.

Ampex Series 600 Professional Recording Tape. Type 641. 1,800ft.
Mylar on 7in. spool. Complete with leader. Brand new in maker’s
boxes. Usual price £3. Limited quantity available at 67/- for two
spools, p and p 2/- (or 37/- singly, p and p 1/6). E. C. Kingsley & Co.,
93 Tottenham Court Road, London, W.1. EUSton 6500.

TAPE 70

PROFESSIONAL Tape at a MODERATE PRICE
From your dealer or DIRECT from :—
LEDA TAPES (R), 30 Baker Street, London, WI !

You will be glad to have contacted Audio Supply Association
before your next purchase of quality equipment. 65 page illustrated
catalogue 4/6. Unbiased advisory service, preferential terms. High
quality records manufactured from suitable tapes. Bulk prices on
pressings (choirs). 10 Clifford Street, W.1. REG. 2745,
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WANTED

Lee Electronics. The Tape Recorder and Hi-Fi Specialists wish to
purchase good quality Tape and Hi-Fi Equipment for cash. 400
Edgware Road, W.2. Phone: PADdington 5521.

Highest cash prices offered for good quality Tape Recorders and
Hi-Fi. See our ad. page 228 this issue. R.E.W., 266 Upper Tooting
Road, London, S.W.17.

MISCELLANEOUS

Tape Recorder Repairs. We specialise in the servicing of Recorders,
including professional machines. Telesonic Ltd., 92 Tottenham Ct.
Rd., London, W.1. MUS 8177.

STUDIO FACILITIES

John Hassell Recordings. Tape to Disc. Latest high level micro-
groove cutting system. Competitive prices. Studio and Mobile
Services, 21 Nassau Road, London, S.W.13. RIVerside 7150.

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.

7in. 45 from 18/-, 10in. LP 42/-, 12in. LP 48/-. 3-day postal return
service. High level disc cutters, Limiters, Equalisors, variable pitch
etc. Professional work at provincial rates. 40ft. Studio. Trade terms
gzglazbih S.a.e. leaflet to : Deroy, 52 Hest Bank Lane, Lancaster.

J & B Recordings.
pressings, mobile studio.

MITcham 9952.
PERSONAL

Microgroove tape to disc, mastering service,
14 Willows Avenue, Morden, Surrey.

— YOUR TAPE DEALER —

Staffordshire

R. WARNER & SON LTD.
TANDBERG SPECIALISTS

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

26 CHAPEL ASH - WOLVERHAMPTON 26581

Surrey

FARNHAM, SURREY
The finest selection of Tape Recorders, Hi-Fi Equipment and
quality Radiograms in the Provinces is awaiting you at:—
LLOYD & KEYWORTH LTD

26-2T Downing Street, Farnham, Surrey. Telephone: 5534

C D ions, Large stock of Cabinets and -Pre-Recorded Tapes.

TAPE RECORDER

CR OYDON, CENTRE

All leading makes in stock, Hi-Fi equipment, cabinets, etc.
Service agents for AKAI Tape Recorders

SPALDING ELECTRICAL LTD.,

352/354, Lower Addiscombe Road,
CROYDON

ADDiscombe
1231/2040

Sussex

Learn While You Sleep. Free booklet from : The Sleep Learning
Association, 14 Belsize Crescent, Hampstead, N.W.3.

Get 1966 AUDIO ANNUAL. Top features include : What matters
in amplifiers ; Comparing and measuring tape recorder performance ;
Judging audio quality ; Creative taping as a hobby ; An approach to
tape recorder servicing ; Whither stereo ? Tape prospects and prob-
lems ; the hi-fi revolution. Plus a selection of the more important
equipment reviews that appeared in HI-FI NEWS and TAPE RECOR-
DER during 1965. 5/- from newsagents or 6/- (pp) from Link House,
Dingwall Avenue, Croydon, Surrey.

Get DO IT YOURSELF GARDENING ANNUAL 1966. Top
features include : Six pages of garden plans ; Water for the garden ;
All about fences and gates ; You can have a herb garden ; Growing
the best vegetables ; Choosing a greenhouse and garden shed ; What
to do with unwanted trees and stumps ; Fruit in the small garden;
Go gay with dahlias ; Gardens in bottles ; Growing mushrooms at
home ; Things-to-make section, etc. 2/6 from newsagents or 3/3,
(pp) from Link House, Dingwall Avenue, Croydon, Surrey.

TAPE EXCHANGES

Limited numberof WWTT Magazines now available to non-members.
Send 1/- (stamps) for copy. Worldwide Tapetalk, 35 The Gardens,
Harrow.

Nottinghamshire

WORTHING, SUSSEX
Stocking Ferrograph, Revox, Sony, Tandberg, Truvox,
Philips, EMI, Luxor, etc., on fully comparative
Demonstrations

BOWERS & WILKINS LTD.
I Becket Bldgs., Littlehampton Road, Worthing 5142

NEW PRtNll :}Eé treet i
N PRERAAEESWZ montague S .‘é_
% D
CRAY OF wol:tl"l'lluo L
Warwickshire

HIGH FIDELITY SOUND EQUIPMENT TASTEFULLY

“‘E“TB‘{ DISPLAYED FOR YOUR “BROWSE AROUND'* ENJOYMENT
0 R\a All leading makes : Amplifiers, Control Equipment,
& Dls“ Loud-speakers, Cabinets, Tuners, Microphones, Tape
“_N"NE Recorders and Ancillary Items in stock or quickly
CO.OPE 10 obtainable.
Qe - Coventry & District Co-operative Society Ltd., High Fidelity

Sound Section, Electrical Dept.,First Floor, Central Premises,
Corporation Street, Coventry, Tel. Coventry24031-10 lines

NOTTINGHAM TAPE RECORDERS LTD.

BURTON ST. 2 MINS. VICTORIA STATION

SPECIALISTS IN ALL THE BEST MAKES
OF TAPE RECORDERS, AMPLIFIERS AND
HI-FI DISC EQUIPMENT PHONE 4522

Northumberland
Tel. Newcastle 2-6902 & 20142

Morton|

Specialists in
SOUND REPRODUCING AND RECORDING EQUIPMENT
12 OXFORD STREET NEWCASTLE UPON TYNE

G. L. Morton & Co. Ltd.
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AUDIO AND TAPE SALES AND SERVICES HIGhbury 4182

FISHER, TRIO, B & O, LEAK, QUAD, ARMSTRONG,
SONY, TRUVOX

PERSONAL ATTENTION
39 YORK ROAD - KINGS HEATH

KEN WHITTLE LIMITED

Ferrograph Revox Saba . Truvox
Armstrong Goodmans

788 STRATFORD ROAD, SPARKHILL,
BIRMINGHAM, 11 Telephone: SPR 5964

BIRMINGHAM * 14

.




— YOUR TAPE DEALER —

Wiltshire

SOUTHERN ENGLAND
HI-FI AND TAPE RECORDER CENTRES

J. F. SUTTON

SALISBURY SOUTHAMPTON
50 BLUE BOAR ROW 421 SHIRLEY ROAD

You know
the word
Malnutrition

Yorkshire
LEEDS HI FI AND TAPE RECORDER CENTRE

Sales and Service
MIKE LEIGHTON ELECTRONIC SERVICES (Leeds)LTD.
59 STREET LANE, LEEDS 8 Telephone : 661058
AREA AGENTS FOR TANDBERG - SCOTT- LEAK-LOWTHER-TRUYO X etc.

Demonstrations in your own home

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 energy 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 - c¢/o Barclays Bank Ltd- Oxford “XFAM

ADVERTISERS’ INDEX

outside back cover

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 MNEW RECORDERS over £35

30 King Cross Street, Halifax. ’phone 66832

Scotland

O — i —— ——— ———— ——————

IEdinburgh’s TAPE RECORDER
specialist, i-Fi Gorner

Ferrograph— Grundig—Telefunken—Philips, etc. | . I
I W. G. Graham, Assoc. Brit. L.R.E. | ! Haddlgm@g&?ﬁ' }

} Tape to Disc Recording Service | Phone WAY 7901
I Agent for The Famous Heathkits:

e B sl

= RECORDING STUDIOS —-

Members of the Association of Professional Recording Studios who can

Ampex (G.B.) Ltd.

be relied on to give satisfaction Braddock, € EBtdcc  Tie wx osxe ose ws w256
Brown, A., & Sons Ltd. .. - . .. - .. 254
MJB RECORDING AND TRANSCRIPTION SERVICE ; .
Mono and stereo records : latest cutting methods — automatic vari- Francis of Streatham inside back cover
groove, feedback cutter heads, limiters and equalisers — techniques iz s
hitherto available only to the professional, faci."r??ating high undisto?rted SR T N e SR
cutting levels and extended playing times even from amateur recordings. Heathkit (Daystrom) Ltd. inside front cover
Booklet available. H Flectric Tid
40 QUEEN STREET, MAIDENHEAD, BERKS.  (Tel. 25204) LIRS 20
Institute of Sleep Learning. . 248
TAPE RECORDERS - AUDIO EQUIPMENT - DISC R Enterpoises 238
CUTTING STD & LP FROM TAPE - STUDIO Lee Electronics Ltd. 248
FACILITIES - HIRE SERVICE - SALES - EXCHANGES Livingston Laboratories Ltd. 242
MAGNEGRAPH NuSound 227
I Hanway Place, London, W.I. Tel. : LAN 2156 Recorder Co. 230
| R.E.W. (Earlsfield) Ltd. 228
R e o e - Starman Tapes 248
1 Stern—Cl . vis . 254
SEB STUDIO e ,
REPUBLIC : . Tandberg—Elstone Electronics Ltd. 254
Ltd. recording services Walker, N. 256
CHURCH FARM, PINNER Westwood of Oxford 248
256

~ MIDDX. FIE 5555

R D SR

Wilson Stereo Library Ltd.



hand what to whom? The Grampian DP4

microphone to its users and to Grampian.
This outstandingly light-weight mike has
achieved world-wide success both with
amateurs and professionals in public speak-
ing, recording and broadcasting studios.
This medium-priced all-rounder is remark-

ably reliable and sensitive to a wide range

you've
fot to
hand it to

of sounds—uniform frequency response to
all sounds between 50-15,000 c¢/s. The
DP4 complete with connectors and 18 ft.
screened lead:—low impedance model
£8.5. 0., medium and high impedance
model £9. 5. 0. A complete range of stands,
swivel-holders, reflectors and other acces-

sories is available.

Obtainabre from all good dealers. For illustrated
literature and information, write or telephone:

GRAMPIAN REPRODUCERS LTD

Hanworth Trading Estate, Feltham, Middlesex
Telephone: FELtham 2657.

rampian

FRANCIS O

STREATHAM

LEADING STOCKISTS OF EQUIPMENT FOR

F TAPE and HI-FI

...and NO EXTRA FOR CREDIT TERMS
Y% Minimum Deposit
Y% No Interest or Service Charges on H.P. up to I8 months
% Free Service during Guarantee Period

MAINS TAPE RECORDERS Tandbors Serics g4 Tr: - S350 @MICROPHONES,
*Akai 445 e e Slgns. Telefunken 55 s ... 43 gns, MIXERS, ETC. HI-FI DEPT.
Akai M.8 Sterec ... .. 146 gns. *Telefunken 85 de luxe ... 83 gns. Hammond condenser M.100 29 gns. @ STEREO _AND MONO
Alkai ST.| Stereo ... ... 105 gns. *Telefunken 98 § Tr. Stereo 95 gns, Grampian Reflector £6.15.0 AMPLIFIERS
Akai 355 Stereo .. ... 250 ons. Telefunken 203 .. 69 gns. Grampian Ribbon ... - £11.10.0 Shuind FyeNegars Chdec Miiiy
Smersi D Dipmn  feeeends DD HEN Sl BB (s | Lk A Vo
ocord 1500 we e B9 gns. Rt iy eslo Ribbon = a0
. *Truvox R.IM B ... 19 gns. AKG D.119 .. . £20.10.0 TUNERS
.g::::“ fﬂTkB.IS,fH Series 111 93‘8:‘52 *Truvox PD.I02 Stereo ... 93 :ru. AKG D.145 ... £10,0.0 auad Rogers Pye Leak
*Brenell Mk. 5 Series 111 ... 74 gns. *Truvox PD.104 Stereo ... 89 gns. AKG D.I19C ... £17.10.0 Armstrong B & O Tripletone
Cossor 1607 Stereo 4 Tr. ... 57 gns. Yortexion WVA 3-speed  £96.7.0 Eagle Mixer ... - 3gns. ® LOUDSPEAKERS
Elizabethan Auto ... ... 26 gns. *Vortexion WVB 3-speed  £115.10 Grundig Mixer Stereo .. 18 gns. Quad e Rogers W.B. Kef
Elizabethan LZ34 ... .. 34gns. YYartexion CBL Stereo ... = £I72 Fi-cord TM 11 Mixer £11.5.0 WharfedaleGoodmansTannoy
Elizabethan LZ32 ... . 32gns. Wyndsor 707 2 Tr. ... «. 29 gns. AKG K.50 Headphones £7.10.0 Lowther Leak Elac Truvox
Elizabethan 511 4 Tr. St. ... 19 gns. Philips Pre-amp ... - £6.10.0 B & O SHB Tandberg Ditton
.Eélnbathlnhligllﬂl A ... 49 gns. BATTERY PORTABLES :gg's“ ’gif_l;:' ml';rgﬂ’;';;‘lzbsy @ MOTORS, PICKUPS
errograp ... 95 gns. Akai X-1V 4 Tr. Stereo ... 13| gns. . ! GA Y
$Ferrograph 632 Stereo ... 126 gns. Grundig TKé ... &9 gns. TELEFUNKEN, BEYER, etc, sr.?sm:uﬁne't"cfl' Thoraii
Bl Fihueeri e HET Gl ML eTAPES & AccessomiEs | S T
Fidelity Playmatic ... ... 28 gns. L:;\\:: o::: 408 ... .. 39 ::: Standard, Long, Double, Triple Play E‘.’;’E}?R’iﬁ:{ ﬁ:‘:.::“
g:z:g:g ;Ki;g?-l sp4Tr. ... :; gns. EFrurldig fNJ.Notebook ... 13 gns. in all sizes by all leading makers. flss M. [I1 Sonotone
i gns. i=cord 202/A .. 66 gns. @ DEFLUXERS BY WEARITE Deram, etc. B&O
Grundig TKI4L ... .. i}' gns. Philips EL3301 . 26 gns. WALGAIN ’ Philips SME Mk, [l
Grundi: 23L Auto . e I::- ;hl:ipzﬁaﬁ - ¢ ;5 gns. @ Pre-recorded Tapes by Columbia, Ortofon ADC BSR
Grundic TK40 & Tr.... "8t gns‘ S::IIa e e . 12 gns. H.M.Y. and all EM.l. Labels, Crown, Pickering  Transcription
Grundis TK41 2 Tr. . 4 o Uhe:mL . gns. Phonoband, Eagle, etc. All types of Diamond and Sapphire
*Grundig TK46 4 Tr. S¢t. . IOT e es Slome :W-i-)' e pr- x::- Bib, Band and E.M.L splicers. Matching styli, sterea and mono. Microlifts.
Grundig TKI20 ... [ 29 gns.  Telefunken 301 4 Track .. 54 gns,  Gransformers. Plugs, sockets, etc. il ol Doty i
Philips 3556 ... ... .. 62gns. *Microphone extra ¥ Lrices subject to. aiteration. ¢s e O e gy
Philips 3558 ... ... 42 gns. by manufacturers. E"‘p{ Cdre:'rwe'w CZbE"pE’D g
Philips 3853 . o) o gne MAINS POWER PACKS STANDS OF ALL TAPES SRrC T DIREAN B
. gns.

*Revox 736 ... ... 124 gns. Philips, Stella or Cossor ... £5.12.0
Sony200 .. .. Il 72gns FeCord o with richargs, 100 169-173 STREATHAM HIGH ROAD, LONDON, S.W.16
Sony500 .. . . 105 gns. er with recharge. .
Son; 600 I 1 :::_ able cell .. .. 18gns. Bet::zﬂsf:;:mrgt:u%wcﬁ STReatham 0466/0!‘ 92
#Tandberg Series 6 ... 110 gns. Telefunken 300 with ru:llarse- r T
:T"‘dbﬂl'l' Series 7 - 93 gns. able cell ... - EI5.17.0 Please note this is our only address ‘gfree Park in Prentis Road)

Tandberg Series 82 Tr. ... 54 gns. Tape to disc ca;py service. OPEN ALL DAY SATURDAY—EARLY CLOSING WEDNESDAY




AECOAD LEVEL

Fuss FON Bame

There’s something special
ubout the new Ampex 1100

Reading. Berkshire, E
6 Frankfurt Main, Dii

It's sound. Pure sound. The reproduction you'd
expect from the world's leading makers of
recording equipment. Just play the Ampex
1100 up against any other recorder in the same
price range, and listen to the difference. Ampex
1100 variants are available as a deck version
with pre-amplifiers (1153), as a portable deck
with pre-amplifiers and power
amplifiers (1163) or in a walnut
cabinet (1165-3). Ampex 1100

land. Telephone Reading 84411

AVIPEX

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,
+ Ampex S.A. Via Berna 2, Lugano, Switzerland. Telephone 091/3.81.12
dorfer Strasse 24, Germany. Telephone 252001-5 + Ampex, 41 Avenue Bosquet, Paris 7e, France. Telephone 705.38.10.

has an automatic reverse (plays unattended for
9 hours) O automatic tape threading o 3 speeds
oaccurate VU meters ainterlocked tape controls
o precise dual capstan drive 0O life-long Ampex
deep-cut heads and solid state electronics
o No head-wearing pressure pads are used in
any Ampex recorder. Full warranty—of course.
If you want something extra from
a tape recorder, you'll find it in
Ampex.

- Ampex Europa G.m.b.H.
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