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BASF announce the
first complete range
of Low Noise
Compact Cassettes

BASFCertnllf

CBO...oonn A 76
C120. . 33]6*

*Recommended Retail Prices (inc. tax)

NO INCREASE IN PRICE BUT A DEFINITE
INCREASE IN QUALITY.

This comprehensive range is available NOW
at your local dealer.

BASF United Kingdom Limited, 5a Gillespie Road, London N.5 - Tel:(01) 226 2011 L
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Coma to The Tape Racorder Cantre, the largest show
rooms in Great Britain devoted exclusively to Tape-
Recorders and Taps Recording Equipment. Whaether
you are interested in » general purpose tape recorder or a
de luxe professional machine, the staff of The Tape Recorder
Centre will be pleased to give you the benefit o ctheir many
years experience of selling everyching in *Tape’. Every make
and model of tape recorder is available for i di d
stration. Make your choice at The Taps Recorder Centre and
be certain of purchasing the machine that is ideally suited to
your individual requir

Remamber—the Taps Recorder Cantre Showrooms are
the only showrooms in Great Britain specialising exclu-
sivaly in the sales and sarvice of tape recorders.

® Over 100 Models on Display
@ Expert Staff—Expert Advice
@ Easiest Hire Purchase Terms
® Generous Part Exchanges

@ Free After Sales Servicing

Only one minute from Holborn Tube Station—Half-day Saturdcy

WE OPERATE A PERSONAL. EXPORT SCHEME
SAVING UP TO 203, ON LIST PRICE

ALL LEADING MAKES AVAILABLE

Akai, Ampex, B & O, Brenell, E.M.l., Elizabethan, Ferguson, Ferrograph,
Grundig, Loewe-Opta, National, NuSound, Philips, Reps., Sanyo, Sharp,
Sony, Tandberg, Telefunken, Truvox, Uher, Van Der Molen, Vortexion,
Wyndsor, etc., together with a wonderful range of Tape Accessories.

[National| SPECIALISTS

See, hear and compare the complete range of National Stereo and
Mono Tape Recorders. Our experienced staff are able to give expert
advice and also demonstrate the many outstanding features of this
wonderful range of equipment.

Latest National 4 track
stereo Tape Recorder
Model RS.760 98 gns.

Just one of the quality stereo
Mone and Battery Portable
Tape Recorders now available.

U2 STAPE RECORDER CENTRE
@ *PART OF THE flubmumd ORGANISATION

THE TAPE RECORDER CENTRE LTD. 82 HIGH HOLBORN, LONDON, W.C.1. TELEPHONE: CHAncery 7401/8354
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Further developments to the highly successful
designs of last year have produced the
RD 505 and RD 303E.
Both matching the SHARP name for reliability,
performance and audience appeal.

= 5 YEAR
GUARANTEE
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{0 the point of perfection!

Model RD 505. Solid state all transistor tape

recorder, twin track, two speeds. Superb record-

ing reproduction with outstanding simplicity of
control. Entirely portable, will operate anywhere.
The act of inserting the mains plug automatically
changes over from batteries to its own built-in A.C.
power unit. Designed to play or record in any

ition. Remote control switch on microphone
allows full flexibility in use. Dimensions 12" x 10" x 4,
Additional features include 3 digit tape counter, fully
variable tone control, large internal speaker and
automatic level control. Comes complete with
dynamic microphone recording lead, earphone,
batteries (6 x Ever Ready LPU2 or equivalents).

57 reel of
and empty spt:g: H.H.P. £39-1 8-0

SHARP

nnsosi An all transistor solid state tape recorder.
Two speeds, twin track. Fully portable
with operation from internal batteries or A.C. mains.
Automatic or manual recording level contrel. Remote
control switch on microphone for Instant start/stop.
Uses 3” reels, utmost simplicity of control with brilliant
performance—truly a miniature marvel. Dimensions
11§” x 33" x74". Complete with dynamic microphone, record-
ing lead, earphone, batteries (4 x Ever Ready
LPU2 or equivalents). 3" reel of tape and empty

ool R.R.P. £28.17.6

SALES AND
SERVICE

16/18 WORSLEY ROAD, SWINTON, MANCHESTER. Tel: SWI 3232 (5 lines)




UP TO 407 OFF

K. J. ENTERPR'SES for tapes

BRANDED TAPE

BASF—EMI—-GRUNDIG
PHILIPS—SCOTCH
AGFA

Brand New, Fully Guaranteed and in normal manufacturer’s pack

LisT OUR LIST OUR
SThND%RD PLAY PRJ%E PRICE | DOUBLE PLAY PRICE PRICE
5" 600’

n/ 18/- 3" 300’ Not Scotch 14/3 11/6

53" 900" »Except Agfa 29/5 24/- 3" 400’ Scotch only 16/7 13/3
7 1200 | 36/7 2%/6 4" 600 26/- 21/-
41" 900 Agfa,BASF only SII- 25/«

LONG PLAY 5" 1200* 43/2 35/-

3" 210’ Not Scotch 9/3 7/6 | *53"1800° 56/11 46/«
3 300° Scotch only 97 7/9 | *7° 2400" 79/- 63/6
4" 450" 14/9 12/« | 10" 4600° Agfa only 140/9 112/9
4{-’ ggg: BASF, Agfaonly 11;1- ;;}- TRIPLE PLAY

i 1?1 '37 450’ Not Scotch  22/3 18/~
:?,3 et 5y A | ¥ S Scowchonly 24710 19/3
84°2400" BASF Scotch  T4l- 5916 | whi 2000 Agta. BASFonly sun 3313
10” 3280’ Agfa onl g9 gge | (e BTy
10 300 afonl ? | 5% 1800’ Not Scotch ~ 67/2 54

66 T/ /
10§74200" Agia,8ASFonly 1136 91/8 L et 1 S

SCOTCH DYNARANGE = LIP),, | SUABRUPLE PLAY
900’ 3 | 3 soor

3 )
s;'lzuu* 4[}- 3 !g‘ 800’ Kedak enly 4‘;3 ,3?‘/;
B72400 (Motal Real) 8413 776 i el T
BASE PES.J5 L/P Low Noise 8 LI -t
e 2 1| cizo ne 21
7+ 1800° 63/-  50/9 | GRUNDIG TAPE AVAILABLE ONLY
10" 3600° 115/-  9i)- | WHERE MARKED WITH ASTERISK

Postage and Packing 2/6. Order over £3 post free.

NEW K] SPECTACULAR

From the Motion Picture & Magnetic Products Division of ILFORD LTD. we are
proud to present a New Stupendous BARGAIN OFFER ! Never before have
you been offered such a breath:aiun; opportunity. ILFORD-ZONAL premium
grade ic tape (| y used by the B.B.C.) at a terrific reduction of
40% ! Brand New, Boxed, Fully Guaranteed and complete with leaders, trailers
and stop foil. UNIQUE TO KJ

ust
DESCRIPTION PRICE ONE THREE SIX
900’ on 5° ree] Long play P.V.C. 29/1 17/6 50/6 96/6
1200’ on 54 reel Long play P.Y.C. 36/1 22/6 65/- 125/«
1800" on 7” reel Long play P.V.C, 51/4 29/6 86/~ 165/-
1200' on 5" reel Double Play (Polyester) 43/1 27/9 8l/- 157/6
1800° on 53" reel Double Play (Polyester) 56/1 36/- 105/~ 204/-

2400’ on 7° reel Double Play (Polyester) 78/10 49/6 145/6 285/«
Post and Packing 2/6. Orders over £3 post frae

KODAK TAPE-307 OFF

Brand new, fully guaranteed and in normal manufacturer's pack. Superb qualit
polyester base tape for top performance. Complete with full leader and stop feil.

TYPE DESCRIPTION LIST PRICE ONE THREE SIX
P.150/12 1200’ Long Play on 53" reel 38/6 25/6 75/- 144 /.
P.150{18 1800’ Long Play on 7° reel 55/- 37;6 /- 216/-
P.200/16 1650° Double Play on 53" reel 57/9 40/6 120/- 234/-

POST & PACKING 2/6. ORDERS OVER £3 POST FREE.

K.J. ENTERPRISES, (Dept. T.R.), 17 The Bridge,

Britain’s premier mall-order audio specialists




and hi-fi discount bargains— free catalogue
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Lj ENTERPRISES, 17 THE BRIDGE, WEALDSTONE, MIDDX. (Dept. TR) I

BARGAINS OF THE MONTH

TAPE RECORDERS

and SAVE £6 10.0 on this SPEAKER SYSTEM

SONOTONE ‘“SOLENT”

The fabul b ker syscem designed and mlnufmurod hy Pluser one
AU Dlo EQU I PM ENT of tlle country's llrmt elmmmc groups. A g two-sp
with er

THIS OFFER REHMNS OPEN ONLY WHILE STOCKS LAST!

By the following manufacturers: E:;hn::n}jip-ﬁ‘fﬂe;t?n . oy WHAT THE REVIEWERS SAID:

ACOUSTICAL ADC AKG Wu ;FGI"*‘“' MG‘W" ' ’0'. f:-ct:::mm‘d“ wfﬂ;_dl:l nurvntrcm

ARMSTRONG CELESTION CONNOISSEUR Flubasndcly nspmn n_n 0 ¢pe. | Dueid Philllps and Bioasid:Aldows.
Sono reach

DECCA EAGLE ELAC Poor MRS Ly, o | el P s e

FERGUSON GARRARD GOLDRING Spociod). evie fuioh. FA jworthy mamber of the Wi-F

GOODMANS GRAMPIAN GRUNDIG ROsviey styse finle i

KEF LEAK ORTOFON ORIGINAL LIST PRICE £18.0.0

PHILIPS ROGERS RESLO

SANYO SHURE S.M.E. Our Price Ol‘lly £11.10.0

SONOTONE THORENS W.B. CARRIAGE 10/~ EXTRA PER UNIT

WHARFEDALE

FINEST LOUDSPEAKER VALUE ANYWHERE !

SPECIAL OFFER COMPACT CASSETTES
at HALF PRICE

Compact Cassettes with 60 and 90 minutes playing
time, Brand New and packed in normal plasticlibrary
box. Awailable at this exceptional price.

and many others—send for FREE CATALOGUE

NOW FROM K] THE FULL RANGE OF

MUSICASSETTES

MC. 60 MC. 90
' . a 1 for 10/6 1 for 14/-
AVAILABLE BY RETURN POST Stk bogarah. aforise Sfor i
SEND FOR FREE CATALOGUE DdJr:::.te t;o:n ’:t: " Post and Pm:klr:r ‘lfi Orders over {3:‘:3{ .Fr!ee

Wealdstone, Middlesex Tel: 01-427 7758
Return of post service on advertised lines
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This box contains the
best value-for-money
Recording-Tape
you can buy...

feres why---

* Synchrotape costs less.

A British-made high-fidelity Recording Tape ' ,
incorporating so many “plus” features and at the The Synchrotape range
Tost competitive price. :gi sm"momm e DoUBLE | TRIPLE
- . —— V. POL V.C.
Sym:hm_tapa s qyalltv specification. i:z,. AT T
Only the finest quality PVC and Polyester base 3 160"~ 4/9d. 225'-6/3d. | 300-8/Sd.| 450- 13/90.
materials are used. No stretching, no snapping, & _460'- 12/- 600-18/- | 900'- 27/-
no deterioration of recordings in storage. 5°_ | 600-15/. 900°'- 18/6d. | 1200°-28/6d. | 1800~ 45/- |
& . 5 900'- 18/64d. 1200°- 22/6d. 1800'- 36/- 2400'- 57/6d.
Synchrotape is so easy to use. T | 1200-22/6d. | 1800-28/6d. | 2400-48/- | 3600- 75/ |

Practically all sizes have coloured leaders, trailers

and metallic stop-foils. Perfect for 2 or 4 track,
mono or stereo.

* Synchrotape is unconditionally guaran-
teed—against any defect whatsoever.

* Synchrotape has all the extras built in.
Film - sealed rigid boxes, colour-coded and
clearly labelled . . . a 12-page booklet containing
useful tape recording data and the Synchrotape
Recording Log.

Up to £25 Free Insurance
on your tape recorder

againstloss by fire or theft.

(NEW'Synchrota
Earting Kit ...

PLUS 66 PT.

NEW Synchrotape
Editing Kit ...

only 29/6. (+6/6 PT)
Here's big value for
every tape enthusiast
...a"”"must’ forediting

g and library compiling.

Packed in a see-through, crush-proof box, the
Synchrotape Editing Kit comprises: @ The Adastra
“Instant Cut & Trim" tape splicer. @ 4 reels of coloured
leader tapes (each reel 45 ft.) @ 1 reel of metallic stop-foil
(approx. 22 ft.) @ 1 reel self-adhesive jointing tape (18 ft.)
® 6 coloured tape securing clips. @ 24 self-adhesive
labecls. @ Synchrotape 12-page booklet with instructions,

tape recording information, technical data and recording Iog.J

-4

Special Tape Splicer offer. Collect three
coupons from Synchrotape packs and for
7/6 get a superb Adastra “Instant Cut &
Trim"” tape splicer.

500

BRITISH MADE

Synchrotape

ADASTRA ELECTRONICS LIMITED 167, Finchley Rd, London, N.W.3.(Tel: MAI: 8164/5)




Bang & Olufsen-

for those who consider
design and quality
before price

Listen to the Beocord 2000K tape
recorder. Check its semi-professional
specification. Examine the impeccable
Danish design and workmanship. You
can live with the Beocord 2000K—you
will certainly never outgrow it.

This is why: Fully transistorised stereo/
mono tape recorder with professional
wow and flutter specifications. 4-track
recording, 2 and 4-track playback.
4-channel mixer section for micro-
phone, gram., radio. sound-on-sound.
Effect recording : Multiplay, sound-on-
sound, synchro-playback, echo. Usable
as microphone-amplifier during tape
replay. 3 tape speeds, 7" tape spoals,
tape control lever, automatic tapebreak
and foil stop. tape index counter.
Instant pause control, Tape slack
absorbers. 4 Bogen heads. Source/tape

monitoring. Variable input impedance
switches. DIN standard in-put sockets
on base of recorder. Switched sockets
for two pairs of speakers. Independent
headphone socket.

8-watt per channel stereo amplifier with
independent volume contral on each
channel. Two illuminated recording
level indicatars. Amplifier can be used
without motor. Separate bass and treble
controls.

Teak or rosewood finish. £155. 10, 0d.*
Also available to the same specification
is the Beocord 2000T which has detach-
able stereo speakers built into the lid of
its portable carrying case.

BEOGRAM 1000V —this 3-speed tum-
table unit features the world famous
B & O ST/ L16° tone arm with SP7

diamond-stylus cartridge and a built-in
hydraulic pick-up lift. In teak or rose-
wood finish. Price £40. 15. 0d.*

BEOMASTER 1400M -An advanced
all-waveband radio/amplifier with 2x15
watts audio output. 4 F.M. pre-sets for
instant pushbutton station selection
F.M.. Long. Medium. Shortwave 1
(66—200 metres), Shortwave 2 (16—49
metres) with bandspread. A B & O
decoder is fitted for reception of stereo
broadcasts. Available in teak or rose-
wood finish. Price £108. 10. 0d*

Bang & Olufsen audio equipment is
made for those who consider design
and quality first. Your B & O appointed
dealer will advise you on the best way
to start a system that will give you
pleasure for the years ahead.
*Recommended ratail prices

BEOCORD 2000K

BEOGRAM 1000V

BEOMASTER 1400M

Fully descriptive fiterature is available from your B & O dealer or direct from:
Bang & Olufsen United Kingdom Division, Eastbraok Road, Gloucester. Tel : 0452-21531 London Showrooms: 70/71 Welbeck Street, London. W.1. Tel.: 01468 2144.
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Ferrograph
quality
Ferrograph
reliability
Ferrograph
fidelity plus a unique

combination of 30 features
Ferrograph New Generation Series?/

Auvailable in Mono, and in Stereo with and without end amplifiers; with 30 features which market research has

proved you, the user,want. Prices from £135 inc. P.T. Features include:

1. All silicon solid-state electronics wlﬂ:FET 8. Single lever-knob deck operation with

input stages and wide input overload margins. pause

2. Vertical or horizontal operation. press-to-record buiton

9. Independent
3. Unit construction: The 3 individual units mﬂmwmmaﬂ

bl mtedf bontl} lhlgle‘cehameinmeﬂy 10. 8-1-' reel capacity.
removable from cabinet for service or A
tion in other cabinets or racks. 115’ Endless loop cassette facili

4. 3 motors (no belts). 3 tape speeds. channel on stereo, 2 phased on mono,

J. Variable speed spooling control for easy 134M,mmut,mm

channel with independent
setting for time-switch starting without need mixing (ability to m[x4 lnputslnfoone

indexing and editing.
6. Electrical deck operation allowing pre- J4. zhml:per

Tor machine to be previously powered.
7. Provision for instantaneous stop/start by
&lectrical remote control.

dnmelonm

the tape recorder with
the hearing-is-believing sound

;dmf

or

rack
mounting

390

spukus(%—leach

16. Tape/original switching through to output
stages.

17. Re-record facility on stereo models for
multi-play, echo effects efc., without external

18. Meters switchable to read 100 kHz bias
and erase supply with accessible preset
adjustment.

19. Three outputs per channel i.e. (1) line out ~
level response. (2) line out — after tone con-
trols. (3) power output — 8-15 ohms.

20. Power output 10W per channel.

21, Independent tone controls gi full lift
and cut to both bass and treble each

22, Retractable handle permitting
carrying by one or two persons.

Elegant
hardwaod
case




Listen for yourself

To know the Ferrograph New Generation Series 7 you must look at it, listen to it, for yourself. You will find
New Generation instruments soon in stock at many of the best tape-recording and Hi-Fi specialists in the country,

including the following:

Ferrograph stockists

London Dealers
Telesonic Ltd.,

92 To:feuham Court Rd.,
London, W,

Larg's of HoIborn Lid.,
76/77 High Holborn,
London, W.C.1.
Nusound

82 High Holborn,
London, W.C.1.
MNusound,

228 Bishopsgate,
London, E.C.2.
Musound,

360 Kilburn High Road,
London, N.W.6.
Nusound,

36 Lewisham High Street,
London, S.E.13.

Francis of Streatham,
169-171 Streatham High
Road, London, S.W.16.
Hampstead High Fidelity

Ltd.,

91 Heath Street,
London, N.W.3,

The Recorder Company,
188 West End Lane,
London, N.W.6,

C. C. Goodwin Ltd.,
T The Broadway,
London, N.22.
Nusound,

2 Maryland Point
Sration, Stratford,
London E.15.

Studio Tapes Ltd.,
199 Hoe Street,
Walthamstow, E.17.

Aberdeen

Aberdeen Sound Centre
25a Relmont Street.

C. Bruce Miller,

51 George Street.
Aberdeen Radio Ltd.,
9 Hadden Street.

Barnsley
Geoffrey Barnard,
3 Pitt Street.

Barnstaple
0. Nicklin & Son Ltd.,
The Square.

Bath
C. Milsom & Son Ltd.,
Northgate.

Birkenhead
James McKenzie Ltd.,
Grange Road.

Birmingham

C.H. (High-Fidelity)
Ltd

167/169 Bromsgrove St.,
Birmingham 5.

Chas. H. Young Ltd.,
170 Corporation Street.
Griffin Radio Ltd.,

94 Bristol Street,
Birmingham 5.

Blackburn
Eodldinss of Blackburn

td.,
39-41 Mincing Lane.

Blackpool
F. Benfell Ltd.,
17 Cheapside.

Bolton

Harker & Howarth
(Music) Ltd.,
Goodwin Street,
Bolton, Lancs.

Bournemouth

Tape Recorders
(Bournemouth) Ltd.,
874 Old Christchurch Rd.,
Boscombe, Bournemouth.

Brighton

John King Films Ltd.,
71 East Street.
Avery's Ltd.,

77 St. James's Street.
Lanes Radio Ltd,,

11 Gardiner Street.

Bristol

Tape Recorder and Hi-Fi
Centres Ltd.,

Stokes Croft.

Sound Selection Ltd.,
361-363 Gloucester Road,
Bristol 7,

Bromley
Bromley Sound,
22 Letchworth Drive.

Bury

Jahn Smith & Son (The
Rock) Ltd.

184 The Rork,

Bury, Lancs.

Cambridge
University Audio,
1-2 Peas Hill.

K.P. Cameras Ltd.,
12a Kings Parade.

Canterbury
Canterbury Hi-Fi,
St. Dunstan Streef,

Cardiff
Sound Film Services
Ltd

(Cinema Liaison Ltd.),
27 Charles Street.

Carlisle
Misons,
Ciradel Road.

Coventry

Coventry Tape Recorder
Services,

33 King William Street,
R.E.S. Ltd.,

13 City Arcade.

Crewe

J. H. Charlesworth
{Crewe) Ltd.,

28 Hightown,
Crewe, Cheshire.

Darlington

Geoffrey A. Williams &
Son Ltd.,

Blackwell Gate.

Derby

Victor Buckland Ltd.,
41-49 London Road.

Doncaster

Tom Jaques Ltd.,
16 Wood Street,
Doncaster, Yorks.

Edinburgh

1. Nicolson (Hi-Fi
Corner) Ltd.,

| Haddington Place,
Edinburgh 7

Epping
Chcw 4nd Osborne

148 Ha‘gh Street.

Exeter
Electrosure Ltd.,
162-163 Fore Street.

Farnham

Lloyd & Keyworth Ltd.,
26-27 Downing Street,
Farnham, Surrey.

Gerrards Cross

Edric Films Ltd.,
34-36 Oak End Way,
Gerrards Cross, Bucks.

Gillingham

E. Hadaway,

Watling Street.
Glasgow .
MecCormacks (Music)

33 JE.i;:r.'h Street,
Glasgow, C.2.

Goodmayes

Unique Radio Ltd.,
6 The Facade,
Goodmayes, Essex.

Gravesend

Bennett & Brown Ltd.,
50, 60b and 60c
Wrotham Road,
Gravesend, Kent.

Great Yarmouth
Norfolk Radio,
12 Broad Row,
Great Yarmouth.

Guildford
P.J. Equipments,
21 Onslow Street.

Huddersfield

J. Wood & Son Ltd,,
&7 New Sireet,
Huddersfield, Yorks.

1lford

MNusound,

87-100 Pioneer Market,
liford Lane,

Iiford, Essex.
Kirkcaldy

Caithness Brothers,
270 High Street.

Leamington Spa

W. M. Tysons,

41 Russell Street,
Leamington Spa, Warks.

Leeds

Becketts Film Services
Ltd.,

The Headrow,

Leeds 1, Yorks.

Leicester

United Film Services,
7 Kings Street.

Tape Recorder Centre,
72a Church Gate.

Linton
H. S. W. Speechley &

Co.,
49 High Street,
Linton, Cambs.

Liverpool
Besver Radio(Liverpool)

60 Whitechapel,
Liverpool, Lancs.

Luton

Coventry Radio Ltd.,
189 Dunstable Road,
Luton, Beds.

Maidstone
Sloman & Pettit,
Pudding Lane.

Manchester

Lancs Hi-Fi Ltd.,

8 Deansgate,
Manchester 3.

Godieys Radio & T.V.

Ltd.,
_Shude Hill.
Mansfield

Syd Booth,
11 Queens Street.

Middlesbrough
McKenna & Brown Ltd.,
122 Linthorpe Road,
Middlesbrough, Yorks.

Newcastle-upon-Tyne
Turners (Newcastle-
upon-Tyne) Ltd.,
Camera House, Pink
Lane.

J. G. Windows Ltd.,
1-7 Central Arcade.

Northampton
Audiocraft Ltd.,
Abington Square.

Nottingham
Petes Electronics Ltd.,
165 Arkwright Street.

Nuneaton
Taylors Pianos Ltd.,
Abbey Street.

Oxford
L. Westwood Ltd.,
Gearge Street.

Plymouth
A. E. Ford Ltd.,
84 Cornwall Street.

Portsmouth
H. R. Knight,
71 Tangier Road.

Redcar

McKenna & Brown Ltd.,
135 High Street,
Redcar, Yorks.

Rughby

Berwick Hi-Fi Centre,
5 Sheeps Street,
Rugby, Yorks.

Salisbury
Suttons Hi-Fi Centre

Ltd.,
50 Blue Boar Row,
Salisbury, Wilts.

Skegness

Norman Throp Ltd.,
68 Lumley Road,
Skegness, Lincs.

Sheffield

Sheflield Photo Co. Ltd.,
6 Norfolk Row,

Fargate.

Shrewsbury

Avon Hi-Fi Ltd.,
13 Wyle Cop.
Shrewsbury, Salop.

Southampton
Hamiltons Ltd.,
35 London Road.

Southport i
Wayfarers Radio Ltd.,
Burton Arcade,

Stafford
Tom Reekie Ltd.,
10 Bridge Street.

St. Helens

Harold Stott Ltd.,
18 Westfield Street,
St, Helens, Lancs.

Stoke-on-Trent
Wilsons Radio Ltd.,
30-32 Liverpool Road,
Stoke-on-Trent, Staffs.

Stockport

W. J. & M. Bayliss Ltd,,
611 Gorton Road,
Reddish, Stockport.

Swansea
W, J. Holt Ltd.,
Picton Arcade.

Teddington

Daytronics Lid.,

119a High Street,
Teddingron Lock, Middx.

Truro

John Fry Ltd.,
Hi-Fi Centre,

6 Cathedral Lane,
Truro, Cornwall.

Winchester

Southern Recorder
Service,

14 Si1. George's Street.

Woking

D. W. Hughes & Sons
Ltd.,

5 Central Buildings,
Chobham Road.
‘Worcester -
Johnson's Sound Service,
Sidbury.

Wilmslow

Transistor Centre,
Green Lane,

Wilmslow, Cheshire.
Worthing

Bowers & Wilkins Ltd.,
| Beckett Buildings,
Littlehampton, Worthing.

If none of these is near enough to you, in case of difficulty, or for free literature, send us the coupon, or give us a ring on WATerloo 1981.

the tape recorder with
the hearing-is-believing sound

FERROGRAPH

To The Ferrograph Co Ltd

Ferrograph House NAME sty s s e s e v

84 Blackfriars Road London SEI

Please send me a ree brochire oft the ADDRESS 51 i i se s s s v s e i v e s

Ferrograph New Gencration Series T ...viiiieveiiiiiisiiniinasisnssssssssonsiasnesies sabanaan e Ty
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danyo puts you in the world class

The MR151 mains/battery

stereo tape recorder’

Tape speeds Frequency Response =~ Weight

3% infsec (9.5 cm/sec) 3§ ips: 100-10,000 ¢fs 17 Ibs (8 kg) approx.
1 infsec (4.75 cmfsec) 1} ips: 100-5,000 ¢/fs .

15/16 infsec (2.4 cm/sec) 15/16 ips: 100-2,500 c/s Accessories

Microphone x 2,
® Remote control Qi P 5 fall tape x 1,
' i Playing time Maximum 800m\V %:‘tgﬁyﬁ;erﬁl;;’
® Vertical operation 64minx 2atajips  Per channel Undistorted Soioh %
. 4 trac k rls.fgl;g{::;’ 2_—1(3:; ';Epi‘:}q 750m\Y per channel E,lc" (‘_:‘roph Orr:f stiand X2,
- L 'er co x 1.
(stereo 5”, 50y tape) Output Impedance
. 256 min x 2 at ]3},‘)1 6ips Ext.SP.-8 ohm x 2 Reco_rnmended
® Sound with sound (tereo, 50 tape) | Headphone-sotm  Retail Price

SANYO

RELIABILITY IS BUILT IN
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LARGEST STOGKS

OF TAPE REGORDERS
IN THE U.K. AT R.E.W

TWO AUDIO GENTRES!

Call and see the world’s leading makes and this country’s
biggest ranges of Tape Recorders and High Fidelity—or write
for lists. H.P. Terms available on anything.

AKAI 3000D TAPE DECK
Our price only £99.15.0

A superb quality three head Stereo Tape Deck from one of the worlds

leading makers—4-track stereo/monaural recording and playback. For

])::Iayback the 3000D requires external power amplifier and speakers.

speeds (3% and 7% ips). All silicon transistor pre-amplifier.

Automatic shut off, Pause lever.  Tape cleaner. DIN jack. Stereo

headphone jack. 3 digit index counter with reset button, VU meters,
Beautifully grained wooden cabinet,

.. and all these at PRE-BUDGET PRICES ! PHILIPS TAPE RECORDERS

TELEFUNKEN 204E | PHILIPS EL 3310 SONY TC 530 S e e

STEREO Cassette Mains Tape Recorder OUR PRICE 24} sﬂs
EL3312 Stereo Cassette, current price £66 190

List price
99 gns £l 369| 2.0 26 ns L“i E_rllcoe £1 35 OUR PRICE 55 gns. (includes 2 speakers).
L » MN4304 Mains 2-Track, current price £33 2 10. OUR
PRICE 26 gns.
EL3303 de-luxe Cassette tape recorder, current

AKAI I17I0 W AKAI X300 B & O 2000 price £37 59. OUR PRICE 29 gns.
STEREO STEREO do luxe Ctarec ;l;lifcu&sl‘;im‘s"t‘rr::k,current price £56 | 8. OUR

EL3575 Stereo 4-Track, current price £101 |9 4.

List price List price OUR PRICE 80 gns.
£109.17.3 1 79 g £263.18.3 £1 50 IN4408 Stereo Prof., current price £133 50. OUR
n s' ns' PRICE 105 gns.

Ample stocks of these “hard-to-get” machines STOP PRESS!
® Ferrograph Series 7 ® Tandberg 15 Limited stocks of latest model TAND-
® Revox 77 models ® Sony 255 and 355 BERG 1241X £144 18 0. Many new
@® Akai X5 and 1800 Send for lists or call ! and exceptional features !

].e“o R.E.W. (EARLSF'ELD) LTD. & LEADERS IN MAIL ORDER HI-Fi

©® HEADQUARTER SHOWROOMS AND MAIL ORDER : DEPT. TR, 266-8 UPPER TOOTING ROAD, LONDON, S.W.17 Tel : 01-672 4471/2 & 9175
@ WEST END SHOWROOMS : 146 CHARING CROSS ROAD, LONDON, W.C.2. Tel: 01-836 3365 (opposite Astoria Cinema




MODEL AST 103 EH (top)
Bookshelf type solid state micro-
component stereo amplifier. 24w
R.M.S. Tape monitoring switch.
Stereo headphone jack. Frequency
response 30-20,000 Hz. Wooden
Cabinet.

MODEL FRS 103 EH (bottom)
Matching solid state AM/FM multi-
plex tuner with AFC.

MODEL AST 140 E (above)

AM/FM stereo tuner/amplifier. Qutput 36w R.M.S. Automatic stereo
switching with stereo radar. Advanced cross tuning with fine tuning
indicator. Graphic controls for bass, treble and volume. Frequency
response 20-20,000 Hz. Speaker selector, protection indicator and many
outstanding features and specifications.

For full details write to the sole U.K. Distributors

506

The big, new name in Stereo—

NIVICO

A range for the enthusiast. Stereo tape decks
and recorders . . . matching amplifiers and
tuners . . . AM/FM stereo receivers . . . solid
state Stereo record players with AM/FM radio
. . . solid state modular stereo components
with automatic record changers. All

specialist designed for sound perfection.

MODEL TR 171 U

Solid state 2-speed 2-track Tape Recorder.
5" reel. Reverse track recording/play-back
system. Instant stop. Automatic volume
control. Tone control. Speaker Monitor,
Tape counter. 100-240v A.C.




that puts stereo tape into your

© @

Hi-Fi system!
This superb tape unit completes your system. {5 v e s S S 0 i e e oy B =5
You already have a power amplifier and a pair of AKAI

speakers! Now add the Akai 3000D. The Akai
3000D has: e three heads — erase, record and B Pu I_ I_IN
PHOTOGRAPHIC
(A Company within the Rank Organisation)

playback e frequency response 30 to 22,000 Hz
To: PULLIN PHOTOGRAPHIC DEPT. TR9S

+ 3 db at 74 ips. e Signal to noise ratio:
better than 50 db. e first class tape transport.

11 Aintree Road, Perivale, Middx.
Please send me details of the 3000D.

e two speeds 33 and 74 ips. @ Headphone

monitoring (or listening) when the unit is used
NAME
ADDRESS

away from your system. Everything you’ve ever
wanted—ever needed in a stereo tape unit.




erguson make ‘more for

prEaLey

LOOK(! a Ferguson stereo recorder with
track transfer and 2nd channel monitoring.

This sophisticated 3-speed }-track Stereo Tzfe Recorder is packed with
special features — much more than you could expect for the money. It
has 7" reels and accommodates standard pre-recorded tapes. Employ-
ing all transistor circuits it is, in effect, two recorders and replay
amplifiers independently controllable and integrated to provide
stereophonic recording and reproduction. Housed in an attractive
teak veneered cabinet with transparent lid.

e Twin all transistor amplifiers ¢ 3 speeds, 7” spools play up to 17 hours on double play
tape (mono) e Automatic end of tape stops e Clutched dual concentric controls e Input
mixing facilities e Latching pause control e Calibrated meter record indicators
o Monitoring while recording on built-in speakers e Track transfer on mono ¢ Second
channel monitoring « Comprehensive input and output sockets e Suitable extension
loudspeaker available  Supplied complete with two dynamic microphones, reel of tape
(1200°), take-up spool and connecting leads.

Model 3232-£91.13s.

e -

Model 3232

LOOK! a Ferguson mono
tape recorder with 3 speeds.

and input mixing.

Outstanding value is offered by this 3-
speed 4-track mono Tape Recorder. With
3-Watts audio output onspeech and music,
interlocking controls that prevent ac-
cidental ‘wiping’ of tapes, a metal foil
operated automatic stop and a solenoid
operated remote pause control. The unit
incorporates a new symmetrical motor
with low hum field and extensive signal
head shielding reduces mains hum to
minimum. The cabinet is attractively
veneered in teak with a transparent lid.

Model 3216-£64.19s.



our money tape recorders

FERGUSON e

e . e L LT T

LOOK! a new Ferguson portable

tape recorder.

A 3-speed, 4-track Tape Recorder with 7" spools, presented
in black leathercloth with a teak-veneered loudspeaker
grille. A removable cover at the rear provides access to in-
put and output sockets, storage space for mains lead and
microphone, etc.

e Four tracks, 3 speeds, 7" spools play up to 17 hours on double play tape
e Automatic end of tape stop e Input mixing controls ¢ Remote control from
microphone o Latching pause control e Double track replay e Monitoring
while recording e Me'er record level indicator e 4.digit, push-button
position indicator e Graduated dials on rotary controls e Tape editing
index » Comprehensive input and output sockets e Powered socket for
accessories e Microphone with remote control switch o 1200 ft LP tape,
take-up spool and connecting lead included.

Model 3238-£D8.118.

Model 3238

A wide range of accessories are available for
all Ferguson Tape Recorders.

ro: British Ra T

To: British Radio Corporation Ltd.
284 Southbury Road, Enfield, Middlesex |

I Please send me your free full-colour fact-filled leaflets
about Ferguson Tape Recorders.

Name
BLOCK CAPITALS PL=ASE

Addres: l

I ‘iL British Radio Corporation is a member of The Thorn Group T2

Fine!It's a-f‘_lﬂRéﬁSON



erguson make ‘more for
your money
tape recorders

LOOK! a superb compact Ferguson Cassette Recorder

This Ferguson Cassette Recorder is the enthusiasts
sketch-book and enables you to pick up material for
transfer later to the tapes in your library. It is housed
in a cabinet moulded from high impact material in
black, contrasted with light grey and has a silver
coloured metal grille. This machine is battery powered
utilising the new instant loading ‘Compact Cassette’.
It may also be used to reproduce ‘Musicassette’ pre-
recorded tapes monophonically. It has simple piano
type keys for tape motion control and a dynamic
microphone with remote stop/start control. It is
powered by 5 HP 11 type cells and a socket is provided
for external power supply. The dimensions of this
recorder are: Length 8", width 5", depth 2}" and it
weighs only 33 lbs.

Model 3236 £26.14s.

® Moulded black cabinet with light grey contrast and silver
coloured metal grille.

® Ideal for indoor and outdoor use and as a dictating machine.

® Simple piano keys for tape motion control.

® Dynamic microphone with remote stop/start control.

® The instant loading *Compact Cassette’ of tape provided, plays
for one hour.

® Meter level and battery condition indicator.

® Will reproduce ‘Musicassettes’.

® Operates on five HP 11 batteries or external power supply.

® Comprehensive input/output socket.

® Supplied complete with remote control microphone, cassette of
tape, radio connecting lead and muting plug.

Fine!It'sa FERGUSON

AN British Radio Corporation is a Member of The Thorn Group.



BRITAIN'S LARGEST SPECIALISTS

HIGH FIDELITY CENTRES

ILFORD & ESSEX NORTH LONDON KENT & S.E. LONDON

85/100 ILFORD LANE, PIONEER
MARKET, ILFORD, ESSEX

(200 yds. liford Station—Half-day Thursday)
Telephone: 01-478 22‘;[

THIS EQUIPMENT
AT ALL OUR
CENTRES

See, hear and compare the
complete range of Akai Stereo
Tape Recorders. Our exper-
ienced staff are able to give
expert advice and also dem-
onstratethe manyoutstanding
features of this wonderful
range of equipment.

Model 1710W —
Four track, three
speed complete
stereotaperecorder.

A FEW AVAIL- &=
M ABLE AT OUR
gy SPECIAL PRICE
t8 OF £89.10.0.

® (MANUFAC-
TURER'S  LIST
PRICE £109.17.3.)

At every MNuSound showroom
you'll find a wonderfully compre-
hensive range of equipment
backed by over 13 years'
experience in this ever
growing and highly special-
ised field—in which the
MNuSound reputation is
“second to none'.
Three NuSound
Centres specialise in
High Fidelity Equipment
and Tape Recorders and
the other four NuSound
Centres are devoted
exclusively to Tape
Recorders and Accessories.

Visit any NuSound Centre
and you'll be certain of 1009
Service and Satisfaztion.

242/4 PENTONVILLE ROAD,
LONDON, N.l.

(200 yds. Kings X Station—Half-day Thurs.)
Telephone: 01-837 8200

e

36 LEWISHAM HIGH STREET,
LONDON, S.E.I3.

(Opposite Chiesmans—Half-day Thursday)
Telephone: 01-852 2399

EVERY LEADING
MAKE AVAILABLE

@® EASIEST HIRE PURCHASE TERMS

® GENEROUS PART EXCHANGES

@® FINEST AFTER SALES SERVICING

@® EXPERT STAFF AND EXPERT ADVICE

< Li

of : Akai, Ampex, Arena, Armstrong, B. & O., Brenell, Dynatron, E.M.I.,
Elizabethan, Ferguson, Ferrograph, Garrard, Goldring, Goodmans, Grundig, M.H.V.,
Hacker, Kef, Leak, Loewe-Opta, Mational, MuSound, Ortofon, Philips, Quad, Reps,
Rogers, Sanyo, Sony, Ster i, Tandberg, Telefunk Thorens, Truvex, Uher,
Van Der Molen, Vortexion, YWharfedale, Wyndsor, etc,

Every make and model of Hi-Fi Unit and Tape Recorderisavailable forimmediate
demonstration by our specialist staff who will be delighted to assist you in selecting
equipment to suit your individual requirements. Only from NuSound can you
benefic from all these invaluable features—the most comprehensive range of
equipment on displayin the country, expert staff, free ical advice, i di
demonstration of any model and che finest after sales servicing available,

WE OPERATE A PERSONAL EXPORT SCHEME SAVING UP TO
20% ON LIST PRICE

C ITY 228 BISHOPSGATE, E.C.2. Tel.: 01-247 2609,

(Opp. Liverpool St. Stn.—Closed Sat. Open Sun, 10-2)

W E ST E N 82 HIGH HOLBORN, W.C.l. Tel.: 01-242 7401,
(200 yds. Kingsway—Half-day Saturday)

2MARYLAND STATION, E.I5. Tel. : 01-543 5879.

E. I.O N D O N {Adjacent Maryland Point Stn.—Half-day Thursday)

N_W. LUNDDN 360 KILBURN HIGH RD., N.W.6.

Tel. : 01-624 1656.

{Opp. Kilburn Tube Stn.—Half-day Thursday)
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Thiswon'tbe
thefirsttape recorder
own

Butitlast.

It won’t be the first because beginners
don’t usually buy tape systems as good as ours.

But discriminating buyers do. They buy
Truvox when they want the ultimate in reproduction,
with facilities and reliability resulting from the most
advanced circuit techniques used in commercial equipment.
When in fact they want a system to last a decade — and still be
ahead of its time.

Take a look at our Series 200, It’s our top system and consists
of tape unit, stereo amplifier, FM tuner and loudspeaker units.
They’re all in handsome teak cabinets and incorporate silicon
solid-state circuitry.

The tape unit is the PD202/204. A } or } track stereo/mono
3 speed unit. It has separate record and playback amplifiers,

3 separate micro-gap heads, 3 motor die-cast Truvox tape deck,
outer rotor capstan motor, auto stop, spool carrier hublocks,
editing flap and balanced servo brakes. It gives you full mixing,
off-the-tape monitoring, duo-play, track-to-track transfer,
horizontal or vertical operation and true-to-life reproduction
over wide dynamic range.

The TSA 200 transistor stereo amplifier
connects with the tape unit’s o-1V emitter-
follower output, It gives wide frequency
response and 20 watt per channel output with
insignificant noise distortion and cross-talk
levels. It has extremely efficient scratch and
rumble filters and zero-fade balance control.

* Then there’s the FM200 tuner with its slide-in
multiplex decoder. And the matching 1.S200
loudspeaker unit which has an infinite baffle
enclosure to give a full 12 watts RMS handling
capacity and a response which belies its size.

Of course, you may not want a whole system. For
you we have other editions of the Series 200. Two and four

track mono models with their own built-in power amplifiers,

like the RB202/204 in a teak cabinet and the R202/204 portable
covered in tough grained P.V.C.

Or if you have to compromise on price but still want the
finer things of life we’ve built the Series 50.

It’s a 3 speed, 7" spool model using a completely new Truvox
tape deck. Its many features include two loudspeakers.

No matter what you want, your Truvox dealer
can supply it. Why not call and ask for a demonstration ?
If you don’t live near a dealer, write to Gordon Lisle at Truvox.
He will arrange a personal introduction to your nearest
appointed Truvox expert.

That’s a meeting you’ll
enjoy.

TRUVOX

Truvox Limited Hythe Southampton S04 6ZH Telephone: Hythe 3265
A member of the Controls and Communications Group
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COVER PICTURE

Going west—seven 12-channel
Telefunken M70 recorders to tape the
commentaries to the Mexico

Olympic Games. They will be employed
to record, and later replay, ten

speech channels simultaneously. Our
cover shows an M10 undergoing

a dress rehearsal at the AEG

factory in Constance.

SUBSCRIPTION RATES

Annual subscriptinn rates to

Tape Recorder and its associated
journal Hi-Fi News are 36s. and 41s.
respectively. Overseas subscriptions
are 38s. 6d. (U.S.A. $4.60) for

Tape Recorder and 42s. 6d. (U.S.A. $5.10)

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

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

on the Saturday.

IN APRIL 1966 we started publishing complete
commercial circuit designs as part of H. W.
Hellyer’s long-running Tape Recorder Service.
Mr. Hellyer’s aim, and ours, was to bypass
the infuriating embargo on service literature
imposed by some sections of the trade. No
manufacturer has ever complained of this
action and we came eventually to the con-
clusion that retailers as well as general readers
were finding the circuits of use. Requests for
past circuits have also had the mundane
though pleasing effect of depleting our stock
of back issues.

The inclusion this month of a complete
circuit in our review column may be accepted
by many readers, not to say constructors, as a
worthwhile step forward in the development
of the journal. On the other hand it may
not ; we have nagging doubts from time to
time about the mental makeup of the Average
Reader, despite the agreeable findings of our
recent questionnaire, and wonder if he in fact
resents so much space being devoted to tape
recorder circuits. No reader has ever yet
complained of the space allocated to Tape
Recorder Service and its attendant drawings ;
indeed this is one of the most popular columns
in the journal. On the other hand our choice
of cover photographs does provoke the
occasional reader (page 541).

An obvious question arises when we look
ahead to Mr. Hellyer’s coverage of the Fergu-
son 3232, Do we publish the circuit a second
time or refer to the out-of-print back issues ?
Neither : we shall refer back to the review
on the assumption that old copies of Tape
Recorder are stored with Punch, Exchange &
Mart and the suitcases, under the bed.
Alternatively, as many of our correspondents
will know, we are able to supply photostats of
circuits or articles no longer in print. This
facility is now employed so much, however,
that we are obliged to charge one shilling per
page—at least until a cheaper alternative to
electrostatic copying is developed. A horrible
system, photocopying, but entirely irrelevant
to this Editorial.

From a crude and costly way of making
images to an elegant and inexpensive means
for adding sound to cine film. The Contronics
system described on page 543 makes 8 mm

cine a serious proposition for the tape enthusi- -

ast, until those elusive low-price vTRs come
to fruition. Hitherto, sprocketed tape has
been the only practical means of achieving
lip synchronisation for the amateur. Con-
tronics have virtually brought Leevers Rich
thinking into the home, though it remains to
be seen whether their system is versatile
enough to permit straightforward film/tape
editing. Like videotape itself, at the present
stage, the Contronics units may be technically
appealing but artistically limited. We shall
shortly be preparing a report on the R.I and
P.1 for our review columns.

——————— |1'¢ CODstruction and operation of 8 mm
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cine projectors provides endless amusement
to those of us accustomed to decent engineer-
ing. Compared with even the plainest mains
tape deck, projectors are laughably crude.
Little attention is given to speed stability and
none at all to noise. If tape recorders are
difficult to lace up, the average projector
verges on impossibility —the self-loading
models are even worse unless (rare occasion)
they are working properly.

Variable speed tape recorders are almost
non-existent for the simple reason that speed
is not supposed to vary. Reflectograph
managed a fairly reliable mechanical idler/
cone variable drive, in the bad old days, but
even this managed to twist its strobe when
the operator was not looking. A strictly
non-mechanical variable-frequency power
supply is described on page 525, providing a
simple, reliable, and above all removable
means of varying tape speed.

FEATURE ARTICLES

516 TRICKS AND ARTIFICES
By David Kirk

519 PICTURES, FACTS AND SOUND
By Richard Golding

522 FREDERICK TURNER'S VICTORIAN
CAROUSEL
By Robert Barriedale

525 A VARIABLE SPEED DRIVE SYSTEM
By F. C. Judd

527 BASTIN ON FILM
By Peter Bastin

537 FURTHER THOUGHTS ON INDEXING
By K. C. Hart

REGULAR ITEMS
515 WORLD OF TAPE
520 BOOK REVIEWS

531 PERSONAL BIAS
By John Ashcroft

532 TAPE RECORDER SERVICE
By H. W. Hellyer

539 READERS' PROBLEMS
541 READERS' LETTERS

543 NEW PRODUCTS
548

COLUMN SPEAKER
By Dropout

EQUIPMENT REVIEWS

544 FERGUSON 3232 STEREO
By A. Tutchings



Something new for the record

source monltorlng.

than an enthusiast.

Specifications

Recording system:
Power requirement:
Tape speed:

Reel capacity:
Frequency response:

Signal-to-noise ratio:
Wow and Flutter:

Harmonic distortion:

Level indication:
Inputs:

Qutputs:

Dimensions:
Weight:
Optional accessories:

Sony (U.K.) Limited,
36/40 Wigmore Street,

Here's the TC-355 tape deck — four
racks and two channels for stereo/mono recording and playback. Superb
finish on the outside and SONY expertise inside — the TC-355 is for the
: enthusiast who knows what he’s doing: allows sound-on-sound
recording, and there’s a professional three head system for tape/

Recommended Retail Price £99

4-track stereo/mono
recording and playback
AC100,110,117,125,
220 0r 240V 30 watts,
50/60 Hz

7iips.3%ips. 1§ips

7" orsmaller
20-25,000Hzat 7% ips
30-20,000 Hz+3bB at
7%ips

30-17,000 Hz at 31 ips
30-9.000 Hzat 1} ips
Betterthan 52 dB

Less than 0.15% at
7%ips

Less than 0.25% at
33ips

Less than 1.6% at
normal recording level
Dual VU meter
Microphone input jack:
Sensitivity: -72dB
(0.19mV)
Impedance: 600 ohms
Auxiliary input jack:
Sensitivity: -22dB
(0.06V)

Impedance: Approx.
560K ohms

Line output jack:
Outputlevel: 0 dB
(0.775V)

Impedance: 100K ohms
Headpheone jack:
Output level: —28dB
(0.031V)
Impedance: 8 chms

157" % 7" x14"
221bs

Microphone F-98 or
equivalent (600 ohms)
Stereo headset DR-3A,

Model TC-355 — for the man who is something more

Microphone mixer MX-6S

SONY

‘RESEARCH MAKES THE DIFFERENCE

London, W.1.

Telephone: 01-935 3546/3391.

Newton & Godin



WORLD
OF TAPE

COMPUTER EDITING AT THE IBC

HILE lecturers bemoaned the limited

versatility of video tape recording com-
pared with cine film, in the convention room
of Grosvenor House, Ampex displayed their
new HS-200 computer controlled editing
system in the exhibition hall. One of many
remarkable innovations at the International
Broadcasting Convention held from September
9th to 13th, the system employs a plated alu-
minium disc to store 30 seconds of colour
programme material requiring elaborate editing
or frame-by-frame animation. A similar disc
is incorporated in the HS-100 instant-replay
system to provide slow-motion facilities
during, typically, a sports broadcast. Like
the Telefunken on the cover, the HS-100 will
be used extensively during the October Olympic
Games in Mexico; the unit at the exhibition
was sold to London Weekend Television for
this application.

Shure displayed a portable sound mixer
with an impressive specification and relatively
low price, the £95 M67, while Studer introduced
an elaborate stereo mixing console. The Nagra 4
was displayed and demonstrated by Hayden
Laboratories; the basic model 4B is £381,
rising to £388 in the 44 which features an
automatic level control. Speed of these two
models is 19 em/s. Rumours of substantial
price increases over the Nagra 3 were evidently
founded on the more elaborate Neapilottone
4L costing £595,

Another exhibitor Alexander Cole Ltd.,
produce Colclene instrument cleaner and sell
it by frightening the life out of carbon tetra-
chloride users. “Inhalation of high concen-
trations of vapour can cause headache, mental
confusion, depression, fatigue, loss of appetite,
nausea, vomiting and coma, these symptoms
sometimes taking many hours to appear.
Taken by mouth . . . small doses have caused
death.” The other favourite, Benzine, “may
cause severe, even fatal, blood disease . . .
with repeated inhalation of low concentrations
over a considerable period.” Cole are market-
ing direct to the recording industry and the
public from 114 Cranbrook Road, Tiford,
Essex.

MAGNAVOX SERVICING
AGNAVOX Electronics of Barking,
Essex, have announced that they are

no longer prepared to service their products.
They will continue, however, to supply com-
ponents for their tape and disc mechanisms
to individual customers and dealers.

WILDLIFE RECORDING COMPETITION

QO attract recordings of animal life under

natural conditions, the Wildlife Sound
Recording Society in conjunction with 3M are
organising a competition for naturalists and
tape recordists. It is divided into three cate-
gories covering individual species of birds,
individual species of mammals, reptiles and
amphibians, and thirdly ‘rarities’. The last
class is expected to attract unusual entries,
both of rare animals and common though
difficult subjects. Recordings in the rarities
section must be made in the British Isles
though the other two categories are open to
tapes produced anywhere in Europe. The
animals must be wild and free and the noises
unprovoked; any noise made by the creature
is acceptable.

Technical quality will be high among the
factors considered by the judges though
entries may be submitted at 38, 19, 9.5 or
4.75 cm/s, full, half or i-track. Competitors
must reside in the British Isles and, in fairness
to amateurs, must not have had two or more
recordings published commercially. Up to
six recordings may be submitted, each being
between 10 seconds and two minutes in dura-
tion. Six 18 cm reels of Scotch tape (203
Dynarange unless otherwise specified) plus
an inscribed plaque will be presented to the
winner in each section. Closing date for entries
is December Ist. They should be sent to:
The Wildlife Sound Recording Society, 80
Mancetter Road, Mancetter, Atherstone,
Warwickshire.

BROWN FOR DANGER

EW regulations covering the colour code

of domestic mains appliances will come
into force on January lst, 1970. The present
green-earth, red-live and black-neutral code
will be superseded by striped green-and-
yellow-earth, brown-live and blue-neutral.
These recommendations were made by an
International Commission on Rules for the
Approval of Electrical Equipment (CEE). But
for the intervention of the uk representative,
still greater confusion could have arisen from
the original plan to colour the live conductor
black.

STEEL TAPE USED IN DATA RECORDER
FLIGHT data recorder using steel tape
has been developed by Penny & Giles

of Christchurch. The medium has been chosen
as a more convenient alternative to steel wire,
being more durable and heat-resistant than
coated plastic tape. Up to 1000 flux reversals
can be accommodated per second, in 10-bit
digital groups, memory duration being 25
hours per cycle.

HI-FI IN THE HOME
PPEARING on the bookstalls as this
issue is published, Hi-Fi in the Home by

John Crabbe is aimed at the keen newcomer
to domestic sound reproduction. The Editor’s
book assumes only that the reader enjoys
listening to music and wishes to realise the
highest quality from his audio equipment.
After an examination of basic acoustics and
electronics, the two subjects are combined in
Chapter 3—Basic Components for Music
Reproduction and elaborated in Chapters 4 and
5 on High Fidelity. A later chapter gives
practical advice on How to Choose Equipment,
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including tape recorders, the book progressing
to Installation and Adventures in Listening, with
a speculative conclusion entitled Music in
the Home. A comprehensive glossary and
index are included to assist reference and
explain technical obscurities, plus a biblio-
graphy of manufacturers’ addresses and sug-
gested further reading. Hi-Fi in the Home
contains 328 pages, illustrated, and is published
by Blandford Press at 40s.

NEW FORMAT FOR THE AUDIO FAIR

’I"‘HE 1969 Audio Fair will not be held

at the Hotel Russell. Pressure has been
growing among ecxhibitors to find a more
practical alternative to hotel bedroom demon-
strations, many companies being keen to
emulate the recent Hi-Fi 68 exhibition at
Diisseldorf. There, soundproof rooms were
erected in a large hall to combine spacious
demonstration conditions with some semblance
of domestic living room acoustics. No alter-
native venue has been decided upon and the
1969 Fair may even move to another season.
There is a possibility, however, that the Audio
Fair will share a London hall with another
specialised exhibition. Only one thing seems
certain: tickets are unlikely to be free in future
years.

GARRARD TO IMPORT ROLA
ECORDING equipment manufactured
in Australia by the Rola Company is

now being marketed in Britain by Garrard;
both companies are related to the Plessey
Group. Among the products is an endless
cartridge system intended for broadcasting
applications and based on the CT80R record/
play unit and the CT80P player. The 700
Series professional audio recorders will be
available in full track record/play form or
(Model 707) as full-track players. Both the
700 and CT80 systems are fully solid state and
of modular construction. All commercial
enquiries should be addressed to Rola Recording
Products Department, Garrard Engineering
Ltd., Newcastle Street, Swindon.

AUDIO TALK

VER one thousand specialised expressions

used in audio, electronics and allied
subjects are included in a booklet entitled
‘Audio Talk® which is being given away with
the October issue of Hi-Fi News. This issue is
currently on the bookstalls but may be pur-
chased direct from the publisher, in cases of
difficulty, at 4s. 6d. including postage (4s. 3d.
overseas). The booklet may be purchased
separately at 2s. 6d. including postage. Tt is
produced by Link House Publications Ltd.,
Link House, Dingwall Avenue, Croydon CR9
2TA.

NEXT MONTH
A SURVEY of tape-to-disc tran-
scription services will appear in
our December issue, to be pub-
lished on Saturday November
14th. Richard Golding visits
Leevers-Rich and John Fisher
modifies his Budget PPM (Oct-
ober) to accept an Ernest Turner
meter.




BY DAVID KIRK

516

. AKE your own abstract painting” said

a sign at the Do It Yourself Exhibition.
We fought our way to the booth and watched
with awe the half-crowns changing hands, the
oil paints being squirted haphazardly on sheets
of paper, and the final transformation of
unearthly mess into a more or less pleasing
pattern.  This transformation required a
Gadget, though whether the exhibitor is in
business to sell Gadgets or abstract paintings
was never really clear. The device was nothing
more than a rotating plate, designed to fling
the paint centrifugally into an apparently well
planned pattern.

The fact that a simple mechanism of this
nature can produce aesthetically pleasing
designs suggests a promising future for com-
puters in the creative field. Alternatively, if T
may anticipate Peter Turner, it sounds the
death knell of The Arts.

I am not concerned with artistry, for the
purposes of this article, but with the application
of Gadgets to recorded sound. My rather rude
views on musique concrete can be forgotten,
the word gadgets substituted by rape recorders,
and we are away.

The commonest trick effect obtainable with
tape equipment is superimposition, where the
erase head is killed electrically or with card-
board, allowing two recordings to be made
over the same stretch of tape. In practice this
is so vague and uncontrollable that it is almost
useless. A usable variant is the parallel play-
back facility provided on most }-track recor-
ders, where the two recordings may be made
on separate tracks. In this case, the B track
may be erased and re-recorded if unsatisfactory,
without damaging the A track.

Most self-respecting }-track mono recorders
incorporate a socket from which the signal at
the unused head segment may be wired to an
external amplifier. Philips, Thorn, Grundig
and others produce accessories to simplify this
task, the Thorn being available complete with
loudspeaker, but in the last resort any radio or
gramophone amplifier can be persuaded to
make the appropriate noises. Whatever the
quality, such an arrangement allows the original
A track to be monitored while the B track is
being added. Many stereo recorders provide
this facility and those which do not can usually
be modified quite easily.

Having achieved this controlled superimposi-
tion (for want of a label), we can proceed to a
less well known but very effective technique
for producing reverberation. A degree of
reverberation can be attained simply by moving
the microphones well back from the performer,
but this technique has several limitations.
Grand cathedraleffects can be achieved without
loss of quality by doctoring the performance
after it has been recorded.

Let us assume a 19 cm/s mono recording
occupying track A of a stereo or #-track mono
recorder. This is replayed through any con-
venient loudspeaker and picked up by a distant
microphone situated in an adjacent bathroom
or hall. The microphone in turn feeds the B
channel which is switched to record. (If
medium or high-impedance microphones are
employed, an external loudspeaker might more
easily be placed in the bathroom, keeping the
microphone within a few feet of the recorder.)

Dubbing from one track to another in this
manner creates a channel of reverberation



running alongside the original recording,
assuming a single record/play head to be in
use. These channels must now be mixed
together by pressing both track selectors
simultaneously. With a stereo machine, the
original and copied channels can be adjusted
to achieve the desired effect. Balancing is more
time-consuming in the case of a mono recorder,
since the B track may have to be copied at
several levels until a successful mixture is
obtained.

The musique concrete brigade need not think
in terms of realism and may find a use for much
greater degrees of reverberation than is toler-
able with normal instruments. By dubbing the
19 cm/s original at 38 cm/s, the bathroom
acoustics can be extended to cavernous propor-
tions. Speed-to-speed copying of a 9.5 cm/s
original at 38 cm/s provides an even longer
reverberation, though the limitations of low-
speed recording make the exercise questionable.
Mr. Judd’s circuit on page 525 suggests an
intriguing form of variable-delay reverberation.

More elaborate three-head recorders gener-
ally allow the bathroom signal to be mixed
with the A channel direct to the B track.

Echo, the now - we - are - yelling - from - a-
mountain effect, is so widely used these days
that it can scarcely be regarded as an original
gimmick. Pre-echo is more interesting since it
is never experienced in acoustic reality. A
versatile 4-track stereo recorder should provide
the means for pre-echo, though the technique
is so obscure that it is unlikely to be found in
any operator’s manual. Having recorded a
chord accompaniment and slow guitar melody
on track A, by multiplay or with two perform-
ers, the tape is re-threaded upside-down and
played backwards. With the 1-2 and 2-1
positions selected on a Revox or Chilton, the
reversed music can be mixed at will with echo
on to the B track. Finally, the tape is re-
threaded as before, the doctored track emerging
with pre-echo. My own ears tend to disbelieve
what they are hearing and regard the whole
thing as an extraordinary flamenco. The chord
backing, incidentally, should be strummed as
monotonously as possible and might be better
played on an organ, since any outstanding pre-
echo on the accompaniment will give the game
away.

Automatic gain control does not readily
lend itself to creative applications. Mis-using
a battery recorder some while ago, I did
uncover an unexpected aspect of acc which
has musical possibilities, even if only as a
source of melodic ideas. The machine in
question was a Sharp RD-505, which features
both aGc and straight-through loudspeaker
monitoring. Turning up the monitor level and
moving the microphone casually around the
loudspeaker, a random succession of feedback
howls emerged. Pitch and loudness varied in
a lively manner but were prevented from
distorting or shrieking excessively by the Acc.
Given an electric motor or two, and a piece of
string, a fairly original Ideas Machine could
be produced. Perhaps Stockhausen already
has one.

Tape-to-tape dubbing facilities are essential
to the creative sound enthusiast, but all too
often enthusiasm is frustrated by poverty.
Fig. 1 shows the ease with which a single three-
head recorder can be persuaded to copy long
or short tape loops. The source/tape control

FIG.{ Loor pueBiNG
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is switched to the tape position, the monitor
output being fed at line level back to the record
input. The loop is laced through the capstan
and pinch-wheel alongside the spooled tape
and proceeds to a makeshift guide—anything
from an ink bottle to an engineered post. Two
possible sources of trouble: certain tape
amplifiers go rapidly unstable if connected as
described and some fiddling, possibly with an
external mixing unit, may be necessary to cure
this; secondly, in my days of enthusiastic
poverty, the dubbed recording occasionally
made its way back through the loop to the
replay head, creating an unwanted low-level
echo. This was overcome by inserting a small
cardboard finger between the two tapes at the
head, in my case mounted on a frame of
Meccano. Most decent mains recorders have
a Mu-metal hum shield against the replay head,
which simplifies matters enormously; the
spooled tape is then threaded outside the
shield.

Straightforward dubbing from one reel to
another requires more elaborate improvisation,
again easily accomplished with Meccano, to
produce a spool carrier. Apart from recom-
mending the use of paper washers to overcome
spool vibration, I would leave this construction
to the experimenter’s ingenuity. The tape to

FIG. 2 THIRD-HEAD COPYING

ADDITIONAL
SPOOL ON
IMPROYISED STAXD

be copied is placed on the carrier (spool B in
fig. 2) and threaded past the replay head and
capstan to spool c. Spool A, on the left-hand
turntable, contains the tape which will receive
the copy. This is threaded in the normal way
but travels from the capstan straight to a clean
floor or wastepaper basket. There is absolutely
no danger of tangling or damage, provided the
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tape is not disturbed or trodden upon while
stored in this manner. A similar superficially
questionable technique known as rank storage
is still used in some data recording systems.

Fig. 3 shows a theoretical method of dubbing
on recorders using integrated record/play
heads. The phenomenon of print-through is
employed literally to print a recorded pattern
on to a previously erased tape. Before commen-
cing this experiment, a reel must be wound
oxide-out and loaded as spool A. Spools ¢
and D require improvised turntables but no
twisting or re-spooling is needed to present the
oxide coating to the heads. Spool ¢ contains
the recording to be dubbed—a recording that
is itself in danger of being erased so please use
nothing valuable if trying this one. Spool D»
could be replaced by a wastepaper basket as
before, provided nothing longer than a few
minutes of programme is to be copied at one
run. Alternatively, the two tapes can be inter-
leaved straight on to the B spool. Rewinding
may prove difficult under this condition and
one of the tapes may tend to creep after leaving
the capstan.

Having set up the two tapes in the manner
of fig. 3, with the c reel threaded away from
the erase head, we are in a position to com-
mence dubbing. The machine is switched to
record, all gain controls being at their lowest
position, and left to run for the required
duration. When reel A is rewound and played,
some trace of the c programme may be found,
depending on the bias current in the record
head and the coercivity of the two tapes.

One major drawback: the copy will in fact
be backwards and retrievable only on full-track
mono or 4-track stereo equipment. There is a

FIG.3 PRINT COPYING
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solution to this, however. The experiment
should be repeated with the c oxide reversed
(facing away from the A tape coating). Although
this will keep all tracks in their correct position,
the c coating will be further from the record
head gap than during the previous attempt. If
a higher degree of print-through is required,
the more powerful erase field can be employed
by lacing the c tape in the more conventional
dotted path of fig. 3. The success of this
technique depends not only on the quality of
the copy but also on the deterioration, if any,
of the original recording. Practical or not, this
is one of the most fascinating experiments to
which a domestic recorder can be applied.
Finally cassettes. I have spent considerable
time trying to devise interesting artifices with
these and have discovered the following . . .



A Grundig never tells alie.

Most of the better tape recorders are
expensive.

Some very expensive.

But when you come to think about it,
stereo and other gadgets aside, all they
really have to offer is the truth.

Record your son’s violin playing and
you get it back.

With the Grundig TK 247, you get
this ultimate truth of reproduction for
much less money.

You get full solid state stereo, four
tracks, twin speeds, plus twin recording
and playback amplifiers.

You get facilities for multiple-
synchronous recordings, monitoring via
headphones and remote control.

It’s fully transistorised with an out-
put of 2 x 4 watts through 4 speakers.

It has a built-in mixer control,
illuminated VU input meters and auto
tape-stop.

And looks pretty good in its graphite
and silver steel case.

The reproduction quality of the
Grundig TK 247 is among the best in the
world, no matter what you record or at
what level.

At 122 gns. we can’t make your son
a better violinist.
We can only offer the truth.

For people who listen.

Grundig (Great Britain) Ltd. London, SE26



ITH the audio- isual method, use is

made of the correlation in the student’s
mind of the sounds of a word-group or
linguistic structure with a projected picture
illustrating its meaning. He hears the words,
and he sees the picture; the one reinforces the
other. The words, for the most part, will be on
tape. The pictures, most probably, will be
projected from a 35 mm filmstrip or an 8 mm
film loop, but they could well be illustrations
in a pamphlet or cutouts to be attached to a
board. Whatever the material, the results are
the same; a store of linguistic groups is built
up in the student’s mind which he learns to
associate with certain visual images. Whenever
he sees the latter, his memory is stimulated and
he is helped to recall the words learned in
context with them. The emphasis is on receiv-
ing a pictorial translation rather than a
written one.

It is because of this shift in emphasis that it is
possible to start teaching a second language to
quite young children in the primary school and,
furthermore, to a larger number of secondary
school pupils and evening class students than
ever before. It is found that many students
who cannot cope easily with learning a language
in depth under the traditional method gain
appreciably from the conversational approach
used in the audio-visual method.

In the primary school, children are usually
introduced to the spoken language long before
they ever see any words in print. They learn
first to understand and to speak the language
by absorbing the atmosphere and culture of the
people they are studying. This is done as
follows : the tape recording and the visuals
are run through several times so that the child-
ren understand the story being presented. The
tape is then run again but stopped and re-
started several times during the screening of
one picture. Every time the tape stops the
children repeat the phrase while studying the
picture. Before going on to the next stage the
teacher must make sure that all the children

understand the language and the situation
presented. To proceed without this assurance
is to invite parrot-learning which is undesir-
able. In the third phase, the pictures are
presented again without the tape, and the
children must speak the dialogue from memory
following a question and answer technique
with the teacher leading the way.

One of the most popular French courses for
Primary schools is Bon Voyage! It is obtain-
able in two versions: (1) with discs and pamph-
lets and (2) with tapes and filmstrips. The
cheaper version (Harrap) consists of light
plastic discs, each containing two lessons, and
an illustrated pamphilet (in sets for the whole
class) for each lesson. The content is extremely
varied with family situations, poems, song
scenes from everyday French life, all providing
a lively and attractive way of presenting the
language to children. The pamphlets are
expendable. They can be used for drawing
upon and they can be cut up and used for
classroom visual aids. If needed, copies can
be run off for this purpose on a Banda machine,
and the pamphlets retained for use the follow-
ing year. The cost is about £20 for a year’s
supply for forty children, but if you are going
to run off copies of the pamphlet the life of the
course could be as long as the life of the discs.

Some people would regard this as something
less than a proper audio-visual course but
Bon Voyage! with tape and filmstrip is now
available from Rank Audio Visual. It is a
complete three year course for age ranges
from 8-11 years. Each year is divided into three
parts each of ten lessons, covering a full
term’s work. Each part comprises 10 film-
strips; 10 taped lessons, plus one summary
lesson for practice, arranged on four 13 cm
spools and recorded at 19 cm/s; working
scripts for use by the children; and a teacher’s
handbook. The tapes have audio signals for
use in conjunction with the filmstrip change.
Purchase prices are: per part (one term’s work
of 10 lessons) £18; per year (three parts) £50.
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by richard golding

A complete sample lesson is available from
Rank for preview purposes.

Another popular Harrap course is Bonjour
Line. It is designed for children from 8-11
years but I feel that it is more suitable for use
with the 3rd and 4th years. Part 1 consists of
30 filmstrips and 9 reels of tape recorded at
9.5 cm/s. Each lesson presents an incident in a
story concerning the adventures of a group of
French children that runs right through the
course. The situations are fairly short, employ-
ing not more than fifteen brief sentences. At
the end of each filmstrip is an extra section
called **Jeu des Questions” in which a French
teacher poses questions to a doll-pupil.

Several recapitulation filmstrips are inclu-
ded, containing scenes from earlier lessons,
which can be used for revision, and all
manner of games that can be used in follow-up
lessons to practise the material are suggested
in the teacher’s notes. Purchase price is:
Filmstrips £26; Tapes £29; Teacher’s Book
£2 10s. Parts 2 and 3 are designed to provide
further work to take the children into the next
steps of language learning—reading and
writing—but most Primary school teachers
may feel that Part 1 is advanced enough any-
way for their needs.

A very good audio-visual French course
used in many Secondary schools and some
Evening Colleges is Voix et Images de France
(Harrap). This is based on le frangais fonda-
mental, premier degré, the scientific study of
the most frequently occurring vocabulary and
structures of the contemporary French langu-
age. Part 1 uses 32 tapes on 13 cm reels, single
track, at 9.5 cm/s, with 32 film strips. Each of
the 32 lessons is divided into three parts. The
first section consists of a small incident or
story that is related in the cartoon pictures of
the filmstrip, while the appropriate dialogue
is heard from the tape. The second section is
again the dialogue of an incident or situation
but is arranged in such a way as to give practice

(continued on page 521)
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in the use of a particular point of grammar.
The third section consists of a phonetic
exercise. This course is intended for oral use
only for the first sixty hours of class work.
After this the written language may be intro-
duced. Purchase price is: Tapes £79 135s.;
Filmstrips £40; Teacher’s Book £1 19s. Struc-
ture drills based on the situations are available
for the language laboratory. Part 2 of Voix
et Images de France is a purely audio-lingual
course consisting mainly of recorded dialogues
on tape. It involves intensive study of a text
and makes suggestions for both oral and
written compositicn.

The Harrap-Didier Audio-Visual Language
Courses are available in French, German,
Russian, Italian, and Spanish and are intended
for Secondary and Adult use. The theory used
here is that one begins by learning word groups
rather than isolated words, and the teacher
uses these word groups in different situations
and in different combinations, so that the
identity of the individual words and their
grammalical function becomes obvious, even
though no translation is used. Each course
consists of twenty-five lessons on tapes and
filmstrips, with a language laboratory
version for the German and Russian courses,
and a book for the student. The book is a
reproduction in print of the visual and aural
elements of the course, somewhat like a comic
strip cartoon with the recorded material
forming a caption under each frame. Prices
differ for each course, but not overmuch. The
German version, for instance, costs: Tapes (10
reels at 9.5 cm/s) £39 3s.; Set of 25 Filmstrips
£23; Student’s Book 22s.; Teacher’s Book 29s.

Holt, Rinehart and Winston Ltd. produce a
wealth of interesting language material. Une
Année en France comprises 15 filmstrips in
colour, a script-booklet, and 5 reels of tape
recording and is intended for use with any

intermediate or advanced French course. Tke
commentary, recorded in French on one track
and in English on the other, describes each
frame of the filmstrip journey arocund France.
Price £62. The German course, In Deutschen
Landen, costs £58. El Mundo Hispanico, the
Spanish course, also costs £58.

This firm operates a tape hire service for the
UK. Programmed tapes are available on hire
for duplication and the scheme operates under
the condition that there is a class adoption of
the text, and that tapes so copied are used only
within the copying institution. There are
courses in French, German, Spanish, and
Italian. Basic Ceonversational Spanish, for
instance, costs £6 to hire sixteen hours of
recording on 7 1200 ft. reels. Verstehen und
Sprechen costs £11 for 22 reels. The address:
120 Golden Lane, Barbican, London E.C.1.

A very amusing and entertaining French
course which appeals to my sense of humour
very much is the MacMillan Cine Loop Series.
These consist of cassette-loaded 8 mm film
loops for use with the Technicolor 800 pro-
jector, and each loop depicts an incident in the
life of the Carré family. They were devised by
Gerald Fleming, head of the Modern Language
Department of the William Penn School,
Dulwich, in association with Halas and
Batchelor, the internationally famous cartoon
producers. The drawing and animation are
superb, as one would expect with Halas and
Batchelor, and the various situations of this
typical French family are presented with
gaiety and clarity. There are 12 Joops in the
series each at £3 7s. 6d. The tapes are intended
as teacher’s specimen commentaries, cne for
each cine loop; they are approximately synchro-
nised and run at 9.5 cm/s and they cost£2 2s. 9d.
cach including purchase tax. The teacher, how-
ever, may use his own tapes and supply his own
commentary, or the student may use tke loops
in a language laboratory and test his own
powers of description in the French language
by supplying his own commentary. This is not

a complete course, and the work with the film
loops needs to be carefully integrated with the
regular language teaching. I would say that
the loops are more suitable for use with
Secondary and Adult students than with
Juniors.

MacMillan have now introduced a new
Nuffield Russian audio-visual course for use
with average and above average pupils in the
early years of Secondary schcol. Stage 1 of
VPERYOD!, as it is called, contains 18
introductory lessons together with various
text books, 10 colour filmstrips, 34 flash cards
and a set of Calendar Cards, and seven 13 cm
tapes. The tapes are recorded at 9.5 cm/s
and each side of the tape contains the re-
corded material of one Unit, with musical
introduction. The tapes have been recorded
by both male and female Russian speakers.
The first recording of the presentations and
situations is read straight through., The
exploded version provides ample practice in
repeating each phrase after the native voices.
The recorded drills of the pattern practice
provide additional oral practice of individual
sentence patterns. Price £44 10s.

Adelante is another new Nuffield course
from MacMillan intended for the same age
range as VPERYOD! The visual content of
this Spanish course, however, consists of
coloured figurines, flashcards, dialogue posters,
a teazlegraph display board, teazle discs and
text books. There are eleven 10 cm tapes
recorded at 9.5 cm/s by Spanish speakers.
Price £37 5s. Address is MacMillan and Co.
Ltd., Little Essex Street, London W.C.2.

Most audio-visual language courses are the
carefully planned results of several years of
investigation into word counts and language
structures. They involve steady progression
from point to point in grammar, introducing
vocabulary according to a systematised plan.
If they are not taken seriously and worked
through in the way the designers planned, there
is no point in having them.
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REDERICK  Turner’s scale model

Victorian Carousel is identical in every
way to the original Merry-Go-Round that
travelled the coal mining areas of Derbyshire
before the First World War, except that it is
powered by electricity and the music is supplied
by a Truvox R52 tape recorder.

As a young schoolboy, Frederick Turner
used to count the days to the annual Bolsover
Feast in August when the giant steam-traction
engines would arrive with their loads of gaily
painted fairground equipment including the
golden, glittering Carousel. When at last
this day came, with all its building-up opzra-
tions, it seemed like magic to him, and he came
to regard the Carousel as the true symbol
of craftsmanship and engineering beauty.

Many years later, in 1958, and as part of
an occupational therapy exercise recommznded
by an eye surgeon, he bsgan to construct in
minute detail his model as he saw it in those
far-off days. It took him the first year to
make the hundred detailed drawings of the
various parts of the machine. The basic
construction took a further eight years, with
a regular daily working routine in his garage.

Almost all the parts were hand-made
with ordinary tools, home-made equipment,
and a small round-bed Drummond lathe.
Altogether there are some 4,500 pieces
of wood-carving, including horses, cockerels,
ostriches and dragons.

For those who know their Merry-Go-
Rounds, the centre organ is of the Gavioli
style with working Bandmaster and his two
Lightgirls. The polished brass and copper

centre steam engine is of the Frederick Savage
typs. The horses, cockerels and ostriches
are suspended separately by traditional twisted
polished brass rods from overhead crank-
shafts which give the galloping movement.
There are two dragon-chariots, incredibly
ornate, in which the Victorian Mama would
ride with her brood of youngchildren ; and these
dragons have pleated seats and coloured
footmats. The dragons have been wired so
that the eyes will slowly light up and then
gradually fade away.

There are some four hundred lights in all.
ranging from very small 2.5 v to larger ones
at mains voltage, and they are all wired back
to the mains control panel occupying one side
of the Carousel underframe. The rotating
lights are connected via a centre slip-ring
located in the underframe. This location
also takes care of the main drive
motor, rated at 0.06 HP, together with the
associated belt and pulley gear. The twelve
overhead crankshafts were cold-pressed .in
one piece by a specially made hand jig unit ;
the bearing and gears were hand cut.

Completely in the atmosphere of the
whole thing, the lathe is a 40 years old tool
that he picked up from a scrap-heap. The
woodcarving tools are in the same category ;
he bought them from a friend whose grand-
father, a craftsman woodcarver, had used
them for over half a century. The black
leather roll is now falling to pieces, but the
tools are in excellent condition. He intends to
keep them that way, for he says that such things
are worthy of preservation to the very last.
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In August 1967, after over 8,000 working
hours, the Carousel was finished. It stood
five feet square and its height was six feet
six inches including the underframe on chassis.
It weighed 450 lbs.

During the early part of the construction
of the scale model, Frederick Turner realised
that the accurate reproduction of Fair Organ
music would be of paramount importance.
This matter occupied his mind for a long
time, and he came to the conclusion that the
problem would involve several main elements,
consisting of :

(a) finding the original Fair Organs that
would bz suitable and available for tape
recording.

(b) obtaining the necessary licences for tape
recording and reproduction.

(c) obtaining a suitable battery-powered tape
recorder, light in weight and capable of
high quality performance.

(d) obtaining a suitable microphone, light in
weight, robust in construction to with-
stand rough treatment in transit and in
use, and capable of working through the
full frequency range in order to capture
the deep bass drums at the lower end,
and the tinkling bells at the upper end.

(e) obtaining a suitable mains operated tape
recorder for reproducing the Carousel
music. Such a machine to be capable of
a very high standard of performance,
and able to withstand prolonged runs,
with a miniumum maintenance require-
ment and a maximum standard of
mechanical reliability.



(f) finding a tape tolerant of very hard wear
and capable of good quality.

(g) all the above equipment and associated
material to be in an economic price range
and, just as important, to be covered by
adequate servicing and repair facilities.

He made a long and very careful research
into all these basic points, and finally took the
following decisions,

He joined the Fairground Organ Pre-
servation Society. This Society is made up
of Fair Organ Owners and enthusiasts through-
out Britain and the Continent and is efficiently
(but very friendly) run on business lines.
For a modest annual subscription, the society
produces and circulates a quarterly publica-
tion called The Keyframe. (This publication
gives details of steam rallies, fairs, organ
recitals and names and addresses of organ
owners.)

Meetings are held at regular intervals and
newcomers get the opportunity of meeting
the members. He says that he personally
has had the greatest possible assistance and
co-operation of all organ owners approached.

Speaking on the subject of licences, Frederick
Turner said, “A great deal has been written
about the legal side of taping and playing
back fair organ music. I do not pretend to
understand the legal implications. Neither
do I understand why it is necessary to obtain
licences from two separate organisations.
In my case, I have tried to avoid all possi-
bility of legal transgression by accepting what
appears to be the situation.” The Authorities
concerned are (1) The Mechanical Copyright

Protection Society, and (2) The Performing
Right Society Ltd.

“I put my case fairly and squarely to both
organisations and received fair treatment in
return,” he continues. ‘“For an outlay of
approximately £12 and with the express
permission of the organ owners concerned I am
clear to record and replay fair organ music
for one year on any occasion, either in private
or in public.”

His final choice for a battery-powered tape
recorder was the Fi-Cord 202 and the most
suitable microphone he found for his purposes
was the Grampian DP4.

“For replay,” he says, *I selected the
Truvox R52 tape recorder, for over the years
I have come to regard Truvox very highly.
My other two Truvox recorders have been in
constant use over the past eight years, averag-
ing some three to four hours playing time for
seven days per week, with an absolute mini-
mum of maintenance or replacement.”

He found that tape was the greatest variable
of all. “I tried many brands,” he says, “and
some were excellent, but for the very best
results over long periods I found BASF
most suitable for my purpose. Mechanical
strength is high and, very important, the tapes
are supplied in very sensible containers
designed to keep out the dust during storage.”

The tape recordings he made on location
include : .

Messrs. Forest’s Galloping Horses—Black-
heath, London.

Miss Sally Beach’s
Deer Park, Surrey.
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Gallopers—Richmond
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Messrs. Pettigrove’s Gallopers — Mitcham,

Surrey.

Mr. Chamberlain’s Gavioli Organ in pre-
servation—Fawcett.
Mr. Albert’s Marenghi Organ in preservation

—Bolton.

Mr. C. H. Hart’s Mortier Organs in preserva-
tion—St. Albans.
The late David Barlow’s Mortier Organ—

Wingham.

Mr. Hunt’s Marenghi Organ in preservation

—Oldbury.

“Of the many different styles of music, my
choice falls within the scope of the above
mentioned instruments. Each separate organ
has its own particular characteristics ; there
are no two alike, but they all breathe happi-
ness and memories of the past. Tape record-
ing of fair organs brings a great deal of pleasure.
The actual technique may be varied to suit
the individual. The two basic essentials in
my experience can be defined as courtesy and
the proper choice of equipment.”

Already, Frederick Turner’s whirling
gleaming Victorian Carousel has been on
show at The Royal Festival Hall, The Hamp-
stead and Camden Arts Cenfre, London
Olympia, Seymour Hall, Heals Ltd., and
Schofields Ltd. of Leeds. The model is
booked for the Motor Show at Earls Court,
for a seven weeks run at Cockaynes Ltd. of
Sheffield, and for the Barney Colehan BBC
TV production—*"‘The Good Old Days™ from
Leeds City Variety Hall. It is available for
further hire. Mr. Turner’s address being
421 Great West Road, Hounslow, Middlesex.



Snap-in Sound

—the quick, exciting new way to instant music or recordings!

With Philips battery portable Cassette Recorder. you favourite music. There is a wide range of L.P’s or E.Ps
simply snap in easy-loading tape compact Cassettes to make ‘ to choose from. And the Philips 3302 is completely portable

your own recordings, or snap in a Musicassette to play your to play anywhere - any time,

PHILIPS Cassette Recorders

The Mood Matcher
Philips Cassettophone

Here's the very latest
thing in Musicassette
players. Compact,
modern attractive design,
excellent sound quality—
and battery operated for
complete portability.

It plays anywhere
instantly—music to
match your mood at the
drop of a Musicassette.

All your favourite L.P.’s
and E.P.'s are now
available on
Musicassettes.

Battery Portable/Mains
Cassette Recorder

Philips Cassette Recorder 2205 is great for
**music on the move"—this is the go-anywhere
play-any-time Cassette Recorder. Plug it into
the mains at home, or take it out with you and
the 2205 becomes a battery portable! Compact
design, slim line styling and a fold-away
carrying handle make it light and easy to take
around. There is nothing simpler or more
exciting than Philips 2205 Portable/ Mains
Cassette Recorder.

PHILIPS

AT o R C N L .\~ AT
Send for details of Philips Cassette Equipment and fabulous musicassette offer to:
Philips Electrical Ltd., Dept. TR1, Century House, Shaftesbury Ave., London, W.C.2.




RACTICALLY all types of synchronous

capstan motor employed in domestic
tape recorders will synchronise themselves to
frequencies other than the 50 Hz at which they
are intended to operate. Most of these motors
require a power of around 25 to 30 w at a
nominal supply voltage of 230. Such motors
will operate quite well between about 35 and
70 Hz, some even up to 90 Hz, and provided
the voltage and power is maintained the motors
will run at their normal efficiency but at a
speed according to the frequency. This
applies to earlier shaded pole types as well as
the small Papst types with external rotors
used, for example, in some Tandberg recorders.
The speed variation obtained with a Tandberg
62 switched to 19 cm/s, by using the fig. 1
power amplifier, was between about 13 and
26 cm/s with a sine-wave input to the amplifier
of between 35 and 70 Hz. Note that the ampli-
fier will generate around 25 to 30 w output
at 230 v, and this is sufficient only to run the
tape drive motor but not separate spooling
motors. The amplifier requires around 1
v input of sinewave over the required frequency
range and this can be obtained from a sine-
wave signal generator or a phase shift oscillator
employing a circuit like that in fig. 2. The
values of the capacitors ¢l, ¢2 and c3 in
fig. 2 may have to be determiped experimentally
in conjunction with vr1 to obtain variation in
frequency between 30 and 70-80 Hz. The
output from a phase shift oscillator of this kind
is quite high, so some attenuation will be needed
as shown in the circuit. It can be run from
the same HT supply as the power amplifier.

The power amplifier is a quite conventional
arrangement employing a preamplifier, phase
splitter and a pair of 807 beam tetrodes for the
output stage. The power supply for running
the amplifier must be capable of delivering
400 v HT at 200 mA, since the 807s must be
run at full rating to deliver the requisite power.
They would of course develop much more
power than 25 w with a normal audio output
transformer but, as in this case the output
voltage must be around 230 v, a mains trans-
former is used instead (Tl in the circuit).
The centre-tapped secondary is used as the
primary (in the anodes of the 807s) and the
primary as the output winding, The efficiency of
this arrangement is of course fairly low and to
attain full output it is necessary to ‘tune’ the
anode winding to the mid frequency of opera-
tion i.e., to around 50 Hz, The capacitor cx
is used for this and its value will depend on the
inductance of the anode winding. The capa-
citor value will be around 0.25 pF but must be
adjusted one way or the other until maximum
voltage is obtained at the output at a frequency
of 50 Hz. The output voltage should then
maintain itself to 230/240 v on load, between
the requisite 30 to 80 Hz. The capacitor(s)
used for tuning should be 1000 v working as
the peak voltage developed across the anode
winding is very high and incidentally dan-
gerous. Under no circumstances must the
output winding be earthed.

Connection of the amplifier output to the
tape drive motor must be made only to the
motor. If the motor is normally switched off
whilst the tape is stationary or during rewind,
then a switch must be incorporated in the
leads between the amplifier output and the
motor. My own arrangement for the Tandberg

AVariable
peed Drive

System

62 was a double-pole changeover switch in
the motor leads so that the motor could be
connected either to its own internal circuit or
to the external power unit.

The circuit of fig. 1 is given for its experimen-
tal value, but has been used successfully with
a Tandberg 62 as mentioned above. A very
careful check should be made on the tape
recorder motor circuitry before attempting to
use this system to make sure that the drive
motor can be isolated completely without

BY F. C. JUDD

upsetting the remainder of the circuit, particu-
larly when other motors are used for spooling.
Drive motors that have been made to run
from this power wunit include Collaro/
Magnavox, Ferrograph and the small 25 w
Papst types. The 807 valves can be obtained
for around 10s, each from component and valve
dealers such as P.C. Radio Limited, 170
Goldhawk Road, London W.12. The remainder
of the components are quite standard and can
be purchased from most stockists.
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We started

a small
revlutlon

Philips started the Compact
Cassette Revolution. . and
our cassette is still the.

o g best. The magnetic coating
® 1s carefully bonded to the base
- material. Ensuring unvarying

sensitivity essential for really high
fidelity recording.

All you have to do is snap in a cassette,
push a button-and you’re away. There’s
no easier way of making great record-

ings. Time after time after time.
And every Compact Cassette comes
in a library box, with indexing
card, that stands upright in

Philips Library racks.

2 PHILIPS

PHILIPS ELECTRICAL LIMITED,
CENTURY HOUSE, SHAFTESBURY AVENUE, |l
LONDON, W.C.2.
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Peter Bastin
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HAVE recorded dialogue and music for

two films and have not got over it yet. To
say that the work is exacting is putting it very
mildly indeed, and to illustrate this as best as
I can, I'll give you a blow-by-blow description
of the chaos.

The film was a sort of travelogue about some
beautiful countryside. It called for a narrative
and background music. The music in question,
the director decided, should be from discs and
of the Melachrino Strings variety. As it
happened, we took the music from pre-recorded
tapes. The narrative, which I was to speak, was
to be cued in to the film and the music was to
provide the right atmosphere. It was decided
to record the whole track on tape, in my studio,
then transfer it to the film afterwards. The
dialogue was prepared on cards and a cue light
set up. A small projector, with a synchroniser,
was arranged to project the film on to a glass
panel, set up outside the studio door. I could
then see the film and operate my equipment,
shuffle about and speak the lines without the
projector noise being apparent. The gear was
set up and we stood and stared at it for a
while. Let’s try it, said the director.

The film started, my cue light blinked and
I spoke the first piece of narrative; then the
second. Everything was going fine until the
tenth cue, when I stumbled over the first word.
Cut, said the Director (or something like that)
and we went back to the beginning again.
Rewind the film, reset the synchroniser, draw
breath, off we go. O.K. until about the
thirtieth cue; back to the beginning again.
Another blob. Blast, I said, let’s push on and
I’ll edit the tape—but that proved to be a
mistake, for when I had edited it, the timing
was out by about two seconds and we had to
start again. Five hours later, we completed
the narrative track. Now the real reason for
the dreadful time we took was basically that
you cannot be narrator and sound engineer at
the same time. This is an irrefutable fact and
one that I learned the hard way and never
argued with afterwards.

The narrative track was complete; all I had
to do now was record the music track and fuse
both together. Apart from some time spent
selecting the music for suitability and similarity
of recording quality, this was easy and I then
ran both tracks together, balancing the music
level against the speech. The final master tape
I got rid of as quickly as possible. The time
taken to record narrative and music for an
hour-long film totalled some eight hours—not
a very economical proposition.

The professional method in film studios
differs very considerably. There, they leave
nothing to chance and the music is recorded
against the film with the most infinite care
about timing. No hit and miss methods
because they can’t afford them. Which makes
me wonder why I was asked, some time later,
to do another film—no commentary, just music.
The film was another travelogue, this time with
a little more contrast. There was to be a
professional commentator and a whole mass of
people with bits of paper and switches. I
decided to approach this a little differently, so
I asked for a run-through of the silent film.
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Against that I did a spoken descriptive analysis
of the film on a portable—"lake, with ducks;
splashes; mood changes—probably music
change here,” and so on. I also took a stop-
watch timing of the film. All this meant that
I could go into the studio and set about the
music. As the Director did not want to be
involved in copyright, I was commissioned to
compose the music myself.

Basically, there were two moods in the film.
A restful mood, allied to water and sleepy
scenes and a vivacious mood applicable to town
scenes. There, then, was my brief. The film
ran for 65 minutes, about 60% of it drowsy
stuff and the rest more energetic. There was
also the title music which was probably the
most important. I decided to use two electric
guitars, treble and bass, and a glockenspiel—a
sort of miniature vibraphone. I prepared a
rhythm on a tape loop and after considerable
thought decided to use this ome rhythm
throughout the film with the exception of the
first five minute sequence and the title. This
sequence was recorded first; the title music
produced the impact necessary at the start of
the film and the idiom was continued into the
first sequence.

1 pushed on and with, I must admit, some
difficulty over timing, eventually completed the
music for the first film reel. Forthe second reel,
I decided that one sequence demanded an
echoed-trumpet solo, so out came the faithful
horn. In point of fact, the second reel was
recorded without any trouble whatsoever,
possibly due to the experience gained on the
first reel. When all was safely in the can, 1
dubbed it on to a battery-mains portable and
took it along to the main studios for a trial
run against the film. Apart from being a disas-
trous 20 seconds out in the latter half of the
second reel, it was fine. I went back home,
chopped 20 seconds out, dubbed it again and
tried it against the film. This time it was too
short. After several cups of coffee and a lot of
bad language, 1 realised why. The master
recording, timed to the half second, was
produced on a mains machine and dubbed on
to another machine which was played back on
battery-power. The batteries, although not
down, were not producing the same power as
the mains.

Came the day of the narrative recording.
The narrator sat in one studio, cued by a chap
sitting near the screen. I was hooked up by
headphones and could also see the screen and
I was using a mains machine! The poor chap
reading the commentary could see nothing
except two cue-lights in front of him. We went
right through the film without a halt. The
result was better than anyone had anticipated,
the only faults being one stumbled word and
some indecision as to the music level. Some
thought it was all right but 1 insisted that it was
too low; the narrator was nibbling his nails
over the stumbled word, so we did it again.
No one could have had a better job and we all
let out our breath and smoked like chimneys.
The final recording session had lasted just over
four hours, which was pretty good, and we all
congratulated ourselves. All that remained
now was to clear up the appalling mess and
go home. (continued on page 529)



Our sound studio
hasacarrying handle!

The new trans-portable PRO12 from Philips:
the stereo studio recorder that’s at home at home.

e Twin-track mono, dual-track mono, e Cue and dubbing facilities, with tape monitor output.

and twin-track stereo recording and lifting devices. e VU meter for each channel.
playback. _ e End-of-tape switch. e Operation by means of relays.
® Tape speeds 74 and 3¢ i.p.s. e Pause button. Negligible start and stop times due to
e Electro-magnetic speed control. ® Very low cross talk between the two  €lectro/mechanical control of pressure
e Three inputs for each channel. channels. roller and braking system.
e Built-in facilities for mixing 2 inputs. e 3 separate motors for individual e Performance meets studio standards
e dB Switch for lining up purposes. drive of the capstan and tape reels. (DIN 45511).
e Multi-play and sound on sound. ° Cormqgcl';l ﬁltlers :ﬁ' bzth speeds, PHILII:S ELECIIﬂRIm?ALCLM'I;E{ZD,
. . automatically selected an Electro Acoustics on, Century House,
e Permits check of recorded signal independently adjustable. Shaftesbury Avenue, LondonWC2, England

during recording (before and after tape). : g
e Built-in monitor amplifier with e Independent bias adjustment
loudspeaker. e Correction filters to CCIR standard.

e Socket for headphone monitoring. e Diode input-output and extra
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BASTIN ON FILM CONTINUED

I also did a recording job for a television
film. This required a very arty sound track
and I was recording individual takes at 9.5
and 4.75 cm/s. This material was converted to a
Westrex optical track on the film and T was
pleasantly surprised at the very good sound
quality, even when transmitted and received
on the indifferent sound stage of a domestic
TV receiver.

My experience in recording for films has, of
course, been limited. They didn't think it
worth bothering me to record the sound track
for Lawrence of Arabia and glad I am about
that. Inthe old days, they used to try to record
sound and film together and at one time they
used to build a sound-proof (?) box round the
projector to cut out mechanical noise. Cinema-
sound was produced on dises and it was
touch and go whether sound and vision
synchronised. Nowadays, vision is recorded
with a token sound track, complete with noise,
as a ‘checking track’. The finished sound-
track is recorded separately. In old films,

outdoor scenes were particularly funny, from a
sound point of view. Imagine the cowboy, out
on the range, shouting to the chuck wagon a

hundred yards away. The sound would sound
like—and in fact was—the actor standing at
the other end of a reverberant studio. I can
never understand why the film-makers thought
that, to create audio distance, it was necessary
to introduce reverberation. Try it yourself;
pretend to be Tarzan by standing at the end of
your hallway and shouting at a mike 20 feet
away, then try it outside. You'll soon see the
difference. One still hears this particular
reverberant effect, even in modern films, and
I suppose it is only our discerning ear which
now rejects it as phoney.

Lip sync is a very great art and I believe that
the most successful method is by a form of
electronic cue to the actors. Watch any film
or Tv commercial and see just how perfect it
can be. Watch also those ingenious foreign
films where an English sound track is put
against the original language. To achieve this,
tremendous skill is required in selecting words
which not only mean the same but which have
the same ‘mouth shape’. This, to my mind, is
the ultimate in cine sound.

Recording for films is, as I have said, very
exacting. Timing is critical and a fraction of
a second out on two or three cues can play
havoc with the sound-track later on. The only
real advice I can offer is to have a projector and
a copy of the film available. If possible, record

your cues as the film runs, or if this is not
possible, do a dummy track, speaking the
information you require to know. Time it over
and over again and make allowances for the
projector being cold. It is a good idea to let
the projector warm up for half an hour before
starting.

If the final sound-track is to be applied to
the film by magnetic stripe, do not rely too
much upon the quality of the oxide track, nor
for that matter should you rely upon recording
systems incorporated in some projectors. I
would always advise against recording direct
on to the film via the projector sound system,
Record your track on tape at the highest
possible quality, then transfer it to the striped
film. As the striped tracks and their associated
play-back mechanism tend to over-emphasise
the higher frequencies, it is as well to damp the
top on your recording before transferring.
Whatever way you do it, have a dry-run first.
It pays.

Film recording is, at the same time, good
fun, wearing and chaotic. Inevitably, plugs do
not fit and connections break loose. Inevitably,
also, someone has a temperament and inevit-
ably someone wants to re-record when you
think all is perfect. Stick to your guns and
take no notice of anyone except the director,
the producer or your wife.

NI

book reviews

TAPE RECORDING by C. N. G. Matthews. 128
pages, lllustrated. Museum Press Lid., 39 Parker
Street, London W.C.2. Price 20s.

HIS book has been written, the author

states, to introduce tape recording enthusi-
asts to the theory and design of their machines,
so that better and wider use can be made of
tape equipment in the home. Three chapters
are devoted to the nature of sound, its collec-
tion and storage, and the role of magnetism as
a recording medium. The next five chapters
are spent on a study of the various processes
necessary to make a tape recording. Another
three chapters cover practical recording,
followed by one on servicing and finally a
survey of some modern recorders suitable for
novices as well as enthusiasts.

It is doubtful if the first eight chapters on
recording technicalities would help to produce
first class recordings as the author claims.
The chapters on practical recording will appeal
only to those with virtually no expetience in
recording. For example, the section on mixers
is far too brief to be of any value, one circuit

being meaningless as shown. The chapter on
servicing is very well written, as a general
guide, with some excellent fault-finding tips.

It is a difficult task to write a book on tape
recording appealing to both novices and
advanced amateur enthusiasts; this book fails
to bridge the gap. It does offer much valuable
information, however, to those new to the art
of tape recording. A.J.E.

STEREO HANDBOOK by G. W. Schanz. 135
pages, illustrated. Philips Paperback, distributed
by liffe Books Lid., Dorset House, Stamford Street,
London S.E.1. Price 16s.

HILIPS have produced a long series of

technical books of both general and more
specialised interest, many of which have
appeared in English editions. Very good some
of them are. A stereo handbook is obviously
taking a big bite at a very big subject and it
would be surprising if it covered everything
well. The review information sheet says
this book has been designed expressly to give
an explanation of the more important principles
of stereo to a circle of readers consisting
mainly of technicians and stereo enthusiasts:
so I was all the more surprised to find the
usual gentle introduction to sound reproduc-
tion being trotted out at some length in the
opening chapters. However, the author has
made up for this in the manner of learned
works, particularly those of German origin,
by an abundance of footnotes to reference
material, much of it in German and not
unnaturally including many other Philips
publications. Throughout the book reference is
made to items of Philips equipment, frequently
by type numbers.

There are odd slips—the inevitable mV and
©V confusion crops up which fortunately
causes no trouble in context since what was
meant is clear, and certain Americanisms are
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written into an edition whichis not forsale in
the usa—but with a crashing of gears the
book comes into its own in chapters 3, 4 and 5
which deal with stereo multiplex signals, their
generation and decoding, as applied to stereo
broadcasting. The chapters offer an excellent
and thorough treatment of the subject with
sufficient mathematics, symbols, diagrammatic
representation and plain description to satisfy
most people wanting more than just a general
picture of how it all works.

It is a great pity that while the introduction
is lucid, and Mr. J. v. Randeraat’s laudable
translation only rarely causes difficulty in the
more general passages, as the text becomes
more technical the translation becomes a little
further from colloquial and established English
usage. While the occasional odd phrase or the
term “wiper head” for erase head (and the old
bogey “tube” for the good old English valve!)
are unlikely to worry anyone unduly, at the
height of this particularly interesting section on
multiplex I did find some difficulty as the text
did not flow as easily as it might. However, for
those who are prepared to persevere, as some-
times they must, these chapters in particular
are well worth reading; and the book is not
after all particularly expensive. Thetranslator’s
was an unenviable task and in a less docu-
mented field the results would pass without
criticism: the publisher obviously felt that the
merits of the text justified the virtually inevit-
able drawbacks in publishing a translated
work.

The book concludes with some more
generalised outlines of servicing stereo equip-
ment and a quick run through items of test
gear (more Philips examples) ending with an
extensive bibliography and survey of com-
panion Philips Paperbacks on related subjects.
Slightly disappointing, I found, after my
initial enthusiasm but it repays further
consideration. J.H.F.
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PERSONAL BIAS

SOUND EVIDENCE ?

T is all very well seeing no difference in
principle between taped and photographic
evidence. Anyone involved in a trial can
challenge the accuracy or validity of a record-
ing but the magistrates or judge and jury would
probably rely on their ears and commonsense
—which are not good enough. In fact, sufficient
of my working life is spent in cynically ponder-
ing the unlikely relationship between crimes
and punishments to make me wonder if many
magistrates actually have any commonsense.
Anyway, whether those making decisions in
such matters are honest hardworking people
facing considerable difficulties as best they
may, or whether they are retarded idealists, I
am damned sure they do not realise what can
be done to a tape recording.

Splicing, to me, is just one incidental aspect
of an engrossing hobby; but T have sometimes
deliberately edited people’s own words in front
of them, and the reaction is usually one of
horror. Splice-editing can rescue the most
horrible shambles, with care and luck. Sup-
pose someone said: ““Oh, let’s see now . . . er,
I came to Liverpool about . . . er, ten—what
am [ saying!—twenty years ago, just after the
first—1 mean the second world war.” BBC
editors, rather than transmit this mess which
embarrasses the subject, irritates the listeners
and consumes costly programme time, would
simply reduce it to: *‘Oh, I came to Liverpool
about twenty years ago—just after the second
World War.”

No one complains about responsible editing,
least of all the speaker who hears the broadcast
and feels pleasantly relieved at his nonchalant
delivery—forgetting the stutters, stammers and
repetitions.

But how would he (or she!) feel on hearing:
*Oh, I came to Liverpool just after the first
World War™? And, if stutters can be snipped
out, they can also be copied, multiplied a
thousandfold, and reinserted after every few
words throughout the interview, so that one
brief lapse could reduce a confident speaker
to a dithering bag of nerves, with disastrous
effects on public image.

Worse, sentences can be rearranged. A
politician says: “Let us devote our energies
and wealth towards feeding the children of
developing nations; not waste them on pro-
ducing nuclear weapons!” Razor-work pro-
duces: “Let us devote our energies and wealth
towards producing nuclear weapons; not
waste them on feeding the children of develop-
ing nations!”

Answers can be interchanged. Asked if
world health problems can be solved, the
same chap says: “Of course, and the sooner the
better.” He's less happy about this answer
when somehow it follows the question: “Do
you think there’ll be a third World War?”
With new questions taped in his absence, using

BY JOHN ASHCROFT

the same equipment and acoustics, etc., earlier
answers can be inserted to create a horribly
convincing encounter.

Secret recordings of a personality’s laughter
and comments, carefully chosen and doctored,
can be mixed at strategic points into the
recorded hubbub of an orgy which he or she
never went near; that way, reputations go.
Similarly, alibis can be arranged. Take the
following simple example:

Smith does a smash-and-grab raid on the
local audio-shop. Meanwhile, I throw a party
at which the radio is yammering away, and
record the merriment. Smith scuttles in,
stashes the loot; we dub the party recording
and he mixes in his own unmistakable re-
marks. Better still, we tape whatever pro-
gramme coincides with the raid, and play it
at the party when Smith returns, and we
record the entire hubbub including Smith’s
voice yelling at somebody to “switch off that
infernal wireless"—at which point the first tape
is faded down.

-More fiendish yet, Smith’s vocal contribu-
tions are taped in advance and mixed into the
party-and-radio recording even while he's
still reaching through the shop window.
Humanity’s latest tinned triumph—Ashcroft’s
Instant Alibis! Well, what happens if the
worst comes to pass and Smith gets accused
and hauled into court?

Defence counsel produces the tape; the
Radio Times verifies that the programme
recognisable was broadcast only once at the
precise time at which this pillar of respectability,
this benign and angelic paragon of impeccable
reputation and blinding-white virtue (may God
forgive all barristers), was alleged to have been
galloping up Whitechapel with a Vortexion
under one arm, a Revox under the other, and
a Tandberg on each shoulder. One rusty
spanner in the prosecution’s works.

THE AVERAGE JURY

How foolproof is tape-faking? And could
the average jury spot it?

Anyone can see splices in a tape; they give
the game away, even if they are aurally in-
detectable. But what if the edited version is
copied on to a brand-new tape, and the dub
is produced in court? Again, background
noises might display discontinuity as a result of
splicing—if music from a radio is audible in
the background, any splicing will be readily
detectable. Therefore, if quite recognisable
and unblemished music is audible throughout,
the magistrates or jury can obviously rest
assured that the recording has never been
tampered with?

Think again. Was the music there during
the interview? It could have been mixed in,
while the doctored recording was being
dubbed on to a new tape. Even the addition of
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a sedately ticking and chiming clock might
convince a jury that all is well—even though
one of the parties goes purple in the face
protesting that there was no clock in the room.
And adding general background noise may
help to disguise some splicing of less than
professional smoothness.

Vocal inflexions could betray editing. If the
word “not” is an octave above or below its
neighbours, it might be a transplant from
elsewhere on the tape; but nervousness under
interrogation affects people’s voices, so a few
gulps or gabbles up and down the scale could
be genuine . . . and how does a jury decide?

What if police recordings included auto-
matically a recurrent sequence of sliding
signals so that replay through test equipment
revealed any variations due to tampering?
Fair enough but again, what if the fortunately
rare bird, the unscrupulous copper, organised
a recording without such signals, edited the
tape, and dubbed it on to a new reel, this time
including the signals?

Well, why not use disc-equipment to record
statements? But suppose an over-keen police-
man tapes the original disc, edits the tape, and
copies the results on to another disc? We can
only lose.

Simultaneous recordings, one kept by the
police and the other handed over immediately
to the accused or his counsel, offer a tidy
solution; but the jury might end up in night-
mare confusion if the recordings differed
somehow by the time the case reached the
court.

And the faked interview, using answers out
of context . . . difference in acoustics and
recording quality or tone between the two
voices may not be due to skulduggery, as you
well know if you have tried balancing voices
on a single mike. And if mixing as well as
splicing is used in the assembly of a fake
interview, the voices could overlap, interrupt
each other, and the “interviewer” could add
an occasional “Yes” or “I see” behind the
victim’s voice, with frightening results.

Test-equipment might reveal subtle varia-
tions in tape or amplifier or general background
noise between parts of a doctored interview
but, as I said earlier, the deliberate addition of
background noise would help to disguise such
signs.

I am not sure if the most expert splice
leaves a still detectable bump, kink or drop-out
in the bias signal on a tape after being copied;
but I am sure that if the Boffin for the Prosecu-
tion and the Boffin for the Defence ever get
into their stride in a test case, the judge’s wig
and the jury’s hair could end up festooned on
the rafters. Tapes appear with increasing
frequency in lawcourts nowadays, and as yet
I cannot recall any alleging or denying the use
of razorblades and mixers. But it will come.
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BY H. W. HELLYER

T is remarkable to note how loyal Tandberg
owners can be. They may change from

1-track to }-track, from valves to transistors,
from ‘conventional’ to opposed-field heads,
but rarely admit that a rival machine is worthy
of pride of place in their affections. Not with-
out good cause: there seems a case for an
owners' club on the lines of that formed by
Ferrograph enthusiasts.

One of the reasons for this loyalty is
undoubtedly the reliable service that these
machines are capable of giving. They are built,
if not like a battleship, at least like a cruiser.
Another reason must be the way in which the
distributors, Elstone Electronics, take as much
pride in the product as if it were their own. So
often, uk distributors give no more than lip
service, and the trade engineer is reduced to
despair when frying to get either technical
information or odd spares. Not so, Elstone,
who bend over backwards to help.

On the first count, we can find some
corroboration in David Kirk’s report on his
visit to Oslo, which appeared in the May 1968
issue, accompanied by the illustration of the
completed Series 6 deck that occupies our
attention in this article. Qur Deputy Editor,
well-known to be a perfectionist, found the
heady air around Lake Maridalsvatn very
much to his liking. We humble stay-at-homes,
who have to base our opinion merely on the
machines that come before us for repair, can
also vouch for the care that is obviously given
to every detail of production. (Nevertheless, I
do wish they would change to a type of
screened cable whose inner insulation did not
shrivel away at the approach of a hot iron:
fine to work with in the ‘open’ conditions of
the factory; not so much fun when one has to
delve in a congested area of wiring and com-
ponents, with a customer breathing down one’s
neck.)

Harking back again, we can satisfy the more
technical bods by referring them to the original
review of the Series 64, by our redoubtable
Alec Tutchings, which appeared in February
1961. The 62 was covered a year later in
April 1962. This gives some indication of the
great reliability of these machines, for we are
still getting the occasional Series 6 in for repair,
looking as good as new and, after what usually
turns out to be fairly modest renovation,
performing better than many other designs of
similar price still warm from their packing.
What Mr. T. said then, still applies now: you
can insert this machine in a hi-fi rig and, at
19 em/s especially, barely know it is there. The
A-B comparator switch giving direct comparison
of source and recorded signal would make a
good basis for a guessing game. Now you hear
it, now you don’t . ..

Like our reviewer, I am a firm believer in
the importance of good mechanical design as
a basis for high quality recording. The most
refined electronics will not compensate for
mechanical ‘roughness’, and a glance at the
deck of any Tandberg machine will reveal why
such good results can be obtained. I do not
propose to spend much time on the mechanism
here but later contributions will cover features
that require special attention.

As can be seen from figs 1 and 2, the 11-valve
circuit can be reduced to five individual
sections; record amplifier, playback amplifier,
oscillator, signal level indicator and power
supply plus control section. The valves are all

. conventional types, apart from the ‘magic eyes’,

which are a pair of EAM 86 tubes whose beams
close in from the sides when the valve is viewed
‘vertically’. More about these in due course.

The record amplifier can be further split into
two sections, the first valve being a two-stage
preamplifier and the second part the corrected
main amplifier, again a double valve. In earlier
models, this was an ECC83, but was later
changed to ECC31 in the interests of greater
stability. This has entailed changing a number
of associated components, and for owners with
machines prior to serial number 661001 who
may wish to carry out the simple modification,
the alterations are as follows:

V3 and V4—change from ECC83 to ECCS1.

R129/R130—<change from 510 ohms to 390

ohms.
R135/R136 change from 10 K to 2 K.
R303/R304 change from 100 K to 82 K.

Model 64—the last two resistors are 120 K in
earlier models. This is, of course, the series
resistor to the recording head to preserve the
constant current recording characteristic which
has been talked about in a number of theoreti-
cal articles. The only other relevant change
from the 4-track circuit of fig. 1 is a reduction
of the feedback capacitor C117/C118 from
0.022 uF to 0.01pF. These notes may help
some readers who ask what circuit changes are
needed when fitting alternative heads to their
decks.

Stripped to its essentials, we see that the
recording amplifier feedback circuit consists of
a loop from the anode of the fourth stage to the
cathode of the third, component values being
altered by the speed switch. A series resistor is
taken to a tapping of a network across the
cathode circuit, giving treble lift which is
greater at the lower speed. That is, there is
more capacity across the cathode circuit at
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4.75 cm/s and more in series with the resistive
network, also across the cathode bias resistor.
The feedback capacitor in the network, which
was previously mentioned, namely C117/C118,
gives a slight bass lift (4-1.5 dB at 30 Hz is
specified, but in all cases I have measured it
has been slightly greater than this). Note also
that there is a 15 pF capacitor from anode to
grid of the fourth stage. This important little
fellow stabilises the high frequency perform-
ance of the amplifier. It is easily identified,
being the only pair of small ceramic capacitors
on this board, and its mounting wires can be
disturbed if the board is removed during
service.

The phrase ‘pair of” in the foregoing sentence
may be misleading, for the printed circuit
boards on these machines are not laid out with
a regard for stereo symmetry, and one needs a
layout plan to find one’s way around. This
applies also to the presets for recording level
and indicator setting. Looking down on the
board, with the equalising switch running
vertically, the record level preset for Channel 1
is at the top, that for Channel 2 at the bottom
and the indicator level presets are to the right,
with the Channel 1 control nearer the edge of
the board. It is not always easy to get at these
with the machine in the operational position
and the boards in place, and the classic
‘insulated tool’ a filed plastic knitting needle,
is very necessary. Do not use a metal-bladed
tool.

Playback amplifiers can be a stumbling block
to constructors and students, with their need
for exact equalisation to obtain the required
characteristic from a correctly modulated tape.
There is a little more than 20 dB lift at about
45 Hz at all speeds, with a falling curve to
——8 dB at 5 kHz at the highest speed (19 cm/s),
while the slope is less at the slowest speed,
coming down from +20 to +5 dB at about
18 kHz, the 9.5 cm/s curve dropping to just
below the 0 dB mark at 3 kHz. Each curve has
a lift at its extreme treble end; quite marked
during measurements, of as much as 3 dB for
the highest speed, 2 dB for the others, occurring
around the 10 kHz frequency. This gives an
NARTB characteristic, although the 9.5 cm/s
curve can be as near the CCIR requirement as
makes no difference.

A look at fig. 1(b) quickly shows how this
curve is achieved. A resonant circuit across
the playback head tunes it to compensate for
high frequency losses. A loop from the
cathode of the third stage to the cathode of the
second stage provides feedback whose resistive
element is increased at the slower speeds.
Capacitative feedback is fixed.

The first stage is a straight head preamplifier,
designed as much for stability as gain, with
quite a sizeable cathode bypass capacitor. The
output stage of the playback amplifier is a
cathode follower. A preset control from the
anode of the third stage of this section allows
setting of playback gain, 1.5 V being obtained
with the volume control at maximum, from a
test tape. The volume control is in the input
to this stage, shunting the grid to chassis,
while the actual grid load is taken to the bias
tapping on the cathode network. Dc blocking
is provided by the 2 ¢F capacitor and output
matching is from 2 K upwards.

With the comparator switch in the A position,

(continued on page 534)
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TAPE RECORDER SERVICE CONTINUED

a signal from the recording pre-amplifier is
taken to the input of the cathode follower.
Where a-B discrepancies are fairly noticeable,
it is wise to check the various preset level
adjustments rather than jumping to the
conclusion that playback head wear is the
trouble. A rough test of the playback pre-
amplifiers can be made by replaying a single
track and selecting the appropriate button
while monitoring first at one then the other
cathode follower output. Switching places
these two stages in parallel when either button
is depressed separately and with the selector
switch in Normal or Sound-on-Sound.

Then, by changing tracks and reversing the
procedure, some idea of the discrepancy
between channels may give a clue to the fault.
The point is that head wear is seldom regular.
Quite often, one track suffers more than the
other, especially at the HF end. For this
purpose, we keep a stereo recorded, parallel-
track, test tape handy. Readers who have
stereo machines with individualtrack switching,
i.e., stereo-mono systems, are advised to make
and keep such a pseudo stereo tape for direct
'comparison and ‘kitchen-table adjustment’
purposes. Simply record from any good
source, preferably live piano or guitar, with a
few sustained tones, and with the input leads
paralleled so that each track receives precisely
the same signal. Do this when the machine is
new, and you have a ready-made comparator
test for all future occasions. In addition, if the
tape is made with the actual machine being
tested later, a direct comparison with the
previous recording can be obtained. For this,
we need only leave stretches of tape blank on
one or other channel. For example, record 0
to 100 with parallel tracking, 100 to 200
Channel 1, 200 to 300 parallel, then 300 to 400
Channel 2. The purpose of the mid-section is
to allow a “follow-on’ assessment to be made;
very useful if one is only using one’s ears to
test,

The magic-eye signal is tapped off by a preset
at the head feed end of the record amplifier,
with a series filter circuit to the anode of the
diode section of the EAMS6. The diode load
is tapped off to the grid of the amplifier section,
with damping provided by the combination of
the 10M resistor, the 0.022 pF capacitor and
the loading of the grid cathode impedance of
the valve. The amplifier anode is connected to
the anode of the target section, with the target
electrode taken to the HT supply. In this way,
a sensitive, yet well-damped, beam is obtained.
The preset should be adjusted to close at 3%
distortion on a 400 Hz recording, measured on
playback. This adjustment must be made after
the playback amplifier is fully checked and
adjusted, otherwise the overall conditions will
be quite false. Correct sequence with this as
with many other three-head systems, is to
check head alignment on replay, check play-
back response, adjust the record head while
recording for correct alignment, make any bias
and erase adjustments necessary, check record-
ing amplifier response and modulation level as
replayed, with distortion tests. Then, and only
then, adjust the indicator to give 0 dB or beam
closure at maximum recording level.

Tandberg favour a push-pull oscillator,

which in this instance is parallel-fed to the
erase and bias circuits, with the simple exped-
ient of switched alterations in the HT feed to
maintain constant oscillator output under the
varying conditions of mono or stereo recording.
A pair of 2.7 K resistors in the HT line are
arranged in the switch circuit so that selection
of either track alone puts one in series with
the primary tapping of the oscillator trans-
former, while pressing both buttons together
for stereo recording shorts out both resistors
and gives the oscillator an increased BT and
thus a higher output. Power is not applied to
the oscillator until the start button is pressed.

Across the secondary winding, a 50-250 pF
variable capacitor is connected with series
switching for the two channels, so that it is
only in circuit during stereo recording. This
compensates for any frequency variation that
may tend to occur due to changes in loading
between mono and stereo recording. Basic
frequency is 78 kHz and is adjusted by the
core of the transformer—but please do not
adjust unless you are absolutely certain that
this is needed. Resetting can be a tedious
business and almost impossible without
instruments.

Buffering is always the problem when a

re-entering the amplifier. A simple check on
their efficiency is to record a test tone and note
the indicator setting, then check the same input
setting with the Start button released, when the
recording signal will be present but without
bias, as for straight-through amplifier. Break-
through of bias tends to make the edge of the
indicator beam slightly fuzzy.

Power supplies are interesting for several
reasons. A fairly hefty mains transformer is a
feature of this machine; necessary because the
245 volts Ac needed for the Papst or Engels
motor is obtained from a secondary of the
transformer. The same secondary supplies the
metal rectifier for the 310 V 1T line. From this
HT point and prior to smoothing circuits, a
supply is tapped off to feed the solenoid circuit
which operates the stop-start mechanism. A
large, 20 mF capacitor is charged through a
bleeder resistor of 15 K. This is a 3 W com-
ponent and prime suspect when trouble occurs.
Normally, when the function lever is put to
play and the power then switched on, even
without the start button pressed, the machine
will start to run. Then, pressing the start
button, releasing it and starting again should
bring matters to normal, but if this does not
regain equilibrium, check the charge circuit.

single oscillator is used to feed stereo heads—
and provision of separate oscillators leads to
other and greater problems. Tandberg get over
the difficulty quite simply by feeding one erase
head directly from the secondary, Channel 2 in
their case, while the Channel 1 head is supplied
with a series capacitor. This is large enough,
at 0.01 uF, not to affect the waveform or its
amplitude to any significant extent.

Bias is obtained via series variable resistors
from the erase head connection point with
fixed 65 pF capacitors peaking up the circuit
to resonance. The combination inductor and
capacitor networks across each head circuit,
with the damping resistors in series, act as bias
traps to prevent the oscillator frequencies from
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One interesting fault we had a short while ago
was a leak in the suppressor capacitor, C304,
which effectively by-passed the start button
and neutralised the circuit. The machine had
come in with a complaint “faulty brakes”
which is rather a giggle as the Tandberg does
not possess brakes in the normal sense of the
word. But mechanical details will have to wait
until next time,

For now, we need only make a final note of
the pc heater supply to the amplifier valves,
which are thus wired in series-parallel from a
25 V pc supply provided by a low-voltage
rectifier from another secondary. The third
winding supplies the oscillator and inductor
valve heaters and the pilot lamp.
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The four track recor_”er
with a one track mind!

The Telefunken 204 TS all-stereo dedication to faithful reproduction. 40-18,000 cps at 74 ips
recorder. Offers you an interesting Technical brief 40-8,000 cps at 1% ips
combination of features. But one thing  Vertical or horizontal operation. Front Signal to noise ratio
above all, it has its mind set on the controls. Multiple 6 function switch. 50dbat 7} ips, 48 db at 3% ips
most important single requirement, Sound on sound recordings. Separate Waw and flutter, 5_- +0-25%, at 3} ips
totally faithful reproduction. controls for recording and playback, = 4015%at 7L ips, < 1 0-4% at 1% ips
What you get out of the 204 TS is 2 level (each with calibrated meter), £136.12.5
exactly what you put in. It adds 2volume and 2 tone. 2 built in speakers. Telefunken,
nothing of its own. Takes away Mains "pre-select’ switch. dedicated to faithful reproduction
nothing from the original sound. Responsecharacteristics(Din45,511).  AEG|Telefunken
That’s the Telefunken philosophy: 40-15,000 cps at 3} ips 27 Chancery Lane London WC2
. Check these
ONE WAY TO SATISFACTION | . PLUS - POINTS |
o 12 Monthiy Cash STEREG B l!’lMlmﬁfy g‘:l{";
4-TRACK Deposit Payments Price i 'aymen!
STEREO/MONO ¢ s. d. £ 5.d. £ s d TAPEUNITS <ol glsd £sd
Philips EL3312... 161910 4 3 4 6619 Credigdicro O R S AL 8 L B
Ferguson3232) 2218 3 514 7 9113 0 Akai3000D .. 2611 4 611 8 10511 4
SomyTC200 .. 2315 0 518 9 95 0 9 SonyTC380 . 27 5 0 616 3 109 0 0
P e M0 4 658 w19 4 Beocord 1500 - 3110 0 711 8 122 10 0
:i‘wa]TlPlnlz . g |$ 9 2|§ ; :g; :g : I::-:lnb;rr:p::;ux 3618 0 9 0 0 14418 0
il7low ..
Somiis Do s gl il s o M e w006
ony i & 8 6
Tandbergiz2ijal3i 10 0 717 6 126 0 0 Eoet me 1 e 1'1 % B30 SANYO MR-939
Foenlaniotte M 12 X 318 9 18 Grundig TKI20 917 6 2 9 2 39 7 6 STEREO As
pe Bl 3318 13 4 15510 O Philips EL3310... 10 510 211 5 41 210 IMlustrated
BeacardJtoeK o4 18- 3 2 Tandbergi52i.. 1819 6 410 0 7219 6 K
Beocord 2000T 10 o o 10 2 6 162 0 0 onc b s gy s * 4-trac .
Sony TC530 .. Is 0 %6 3 1 5.0 Brenell Mk, V/3 % 3 speeds selected by one shift lever
Ferrograph 722/4 46 p 20 NN SR Y Std. 617 9 610 0 10417 9 (no capstan change)
Br;[n-ll Mk. wz e 9w e v 2 detachable loudspeakers
4-TRACK MONAURAL Beocord 1100 .. 2410 0 6 2 6 98 0 0 Y Sound-on-sound .
Fidelity Studio Il 5 9 216 6 45 3 0 Truvox R202 ... 31 14 2 715 0 124 14 2 * 7 watts per channel music power
Grundig TKI140 14 6 218 4 4614 6 Brenell V,ﬂ;'M 3216 8 8 50 13116 8 * Auto shut-off
Philips EL4305... 1117 9 216 8 4517 9 Ferrograph7I3 3318 4 8 9 7 13513 4 g
Ferguson3226... 1110 0 216 8 4510 0 Ferrograoh7i3/H35 16 8 816 8 4116 8 I Upright operation
Telefunken 201 H }g 3 §'3 ; a7 {g 3 Y Compatible with Hi-Fi Stereo systems
PR EL4306. 1418 3100 5618 INTEREST FREE H.P. TERMS, OPEN % Complete with 2 dynamic micro-
Ferguson 3230... :2 :; g ;‘ 'E % ig :; g sATLINRDAY ‘Ti’:imé:ll.‘ll.ownlﬁ'g gon;! phones.
F 3216...
REPSMIO .. 1818 0 414 6 7512 0 O I nE . o T IANCES This new model offers everything
Ivvor R4 .. 1818 3 41, TGAT ALSO i8 AND 24 MONTHLY TERMS required by the discriminating enthusiast
w“ds\?:nguard 1818 0 414 6 7512 0 PRICE £110
Tandberg1526... 2019 0 5 3 4 8219 0 it £28 and |2 monthly instalments of
Truvox R204 ... 31 14 2 TI5 0 124 14 2 616 8

(DEPT. R) 186-188 WEST END LANE, WEST HAMPSTEAD, LONDOH NWé
Telephone: 01-794 4977
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K. C. HART

Y previous article, in March, showed
how tapes could be coded to permit
relacing of a full right-hand spool to an
empty left-hand spool and at the same time to
set the index counter to the correct position so
that any passage on the track last played
could be correctly re-indexed without the
customary requirement of a complete rewind
merely to set the counter to 000.

Another operation which saves winding time,
and sometimes unnecessary tape wear lies in an
ability to remove partly run tapes without
completely rewinding. This is easily done on
those machines having counters which can be
set to intermediate numbers 111, 222, 333 and
s0 on, up to 999 and 000. You merely run the
tape to the nearest of these numbers, then lift
off both spools. It is as well to add a note, for
example “Removed at 444”"; then when you
have run your second tape, with full use of the
counter, you can replace the first tape spools,
reset the counter to 444, then run on or back
to the section last in use.

I find this feature a great time saver when
re-recording on to a single spool from a number
of spools and 1 wish to change the order of the
items. Thus the sequences on a spool can be
interrupted by an item from another spool
without fully rewinding the first before the
second is run.

I normally keep a 13 ¢cm spool on a recorder
ready for picking up odd television items, but
it occasionally happens that I want to run
another tape, so I merely run the TV tape to
the nearest triple digit number, then lift off
both spools. This never involves winding
through more than 55 counter units, however
large the spool.

A final aid to quick indexing lies in an
ability to tell what index numbers are ‘passing’
on the track (or tracks if a four-track model)
opposite to that which is being played back at
any given moment. By the ‘opposite track’ I
mean that which can be played only by
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reversing the spools left for right and turning
over the tape. By way of basic illustration,
starting at 000 on a spool with a total indexed
turns of 692, 000 on the track about to be used
must equal 692 on THAT END of the ‘oppo-
site track’: but whilst you run the tape, the
numbers on the played track are increasing
whilst those on the ‘opposite track’ are
diminishing. An exact knowledge of the
relationship can be gained by spending an
average of 10 minutes, once, on each of your
spools, and will enable you to turn tapes at
selected points to run items that could be
reached normally only by a complete rewind.
This can be an immense time saver when
editing by re-recording, or when you wish a
friend to hear an item from one track followed
by another item from the opposite track and
you are anxious that he shall not lose interest
whilst you laboriously rewind !

As an example of how to find corresponding
index numbers for the opposite track I will
take my 13 cm No. 14 spool which, when I
reeled from an 18 cm spool of pp tape, 1
arranged to have 1000 index counter units of
turns.

Set the spool to wind from left to right, set
the counter to 000. Fast wind on to 111 and
insert a slip of paper between the reel and the
oncoming tape on the right-hand spool. 8 cm
strips of newspaper can be fed in parallel with
the tape to form a neat wrapper. Wind on to
222 and insert the second paper marker. Carry
on in this way through 333, 444, and so on,
until the right-hand spool is full. The numbers
at which papers are inserted in the right hand
spool are set out as a vertical column at the
left, as in the tablé. On completion of the
operation, change the spools left for right and
set the index to 000. Now commence winding
from left to right, and at the same time watch
(from the rear) for the ejection of the paper
slips. As each is freed, stop winding and note
the index number.
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The first paper to be ejected, will, of course,
be the last one to be inserted, and in this case,
due to inevitable small index counter errors,
the 999 paper was released at 002, so this is
written down to the right of 999 at the bottom
of the column. The 888 paper was freed at
049, the 777 at 105, and so on down to the 111
slip which was released at 766. I have indexed
all 17 of my spools in this way.

With the sample given, the numbers are used
in the following way. Suppose you have
played up to 249 on one track, say red start,
and you next wish to run a portion commencing
at 456 on the green start track. From the table
you will see that if you wind only two index
units to 251, you can reverse the spools left
for right, set the index to 555, then run back
99 counter units to 456 and play your desired
piece. You will have reached the number in
101 index units instead of the 1207 required by
first fully rewinding the reel and again winding
up to 456. You will also see that you can dodge
from track to track as often as you wish.

Inevitable small counter errors can be
corrected, if necessary, by lifting the spool and
hand-turning the spindle until the index
agrees with the logged number for the tape
position.

If you care to construct a graph from the
figures of your own finding similar to those in
the table, you can use the graph to find what
passages on the opposite track you may cut
into and spoil if you are editing by cutting and
splicing matter from the ‘first’ track, and you
happen to have used the opposite track. I
found that a graph drawn to the scale of 3 mm
to ten index units could be read to within two
units.

Opposite-track indexing can be carried out
with the push-button type of counter that can
be set to only 000, but it requires that the left
column of the table be indexed in round
hundreds, and that subsequently 000 be read
and remembered as 100, 200, and so on,
according to the figure reached, or chosen in
the right hand column for the spool change.
For push-button counters it is really better to
draw a graph which will then show the exact
middle of a tape: then if you change over
spools at this point, the counter will remain
correct for the opposite track.

You will, of course, appreciate that the
three quick indexing facilities T have described
can be used individually or in combination,
as dictated by circumstances; and give tape
spools advantages approaching those afforded
by gramophone records where the pickup can
be lowered immediately at any desired position
on either side.

First indexing Second indexing
Papers inserted Papers ejected
at at
111 766
222 593
333 458
444 345
555 251
666 172
m 105
888 049
999 002




Made in England

Let’s Face it...!

the Heathkit Stereo

Tape Recorder offers

the SOUNDest Value
or Your Money on the

Market Today

st e 7.

KjsTR-1 £58-0-0 fifi  ARSTRT “*° £72-0-0 fif%
SPECIFICATION
, -track stereo ordmono nwrd and plarbacl( atI':i..lis:-l::‘: irli:n.r’.

stereo playback, mnnn mord on eith h I @ 18 tr i circuit

for cool it an dable operation Moving coil record
leve! indicator [ ] Dlgitar counter with thumb-wheel zero reset ®
Stereo microphone and auxiliary i and [headph out-
uts . . . front panel d for easy @ Push-button controls
'or operational modes Built-in audm power amplifiers giving 4
watts rms per channe| @ Two high efficiency 8"x 5" 5 ers @ Operates

on 230Y AC supply.

STR-| SPECIFICATION : Tape Speeds : 74, 3} and |7 ips. Wow and
Flutter : Betterthan 0, I5% rmson T§ips; 0.25% rmson 3¢ ips; 0.35% rms
on Iitps Tape size : }" wide, Long or Standard play. R“l size ;: Standard
up to 77, 53° spooll and tapes supplied. Digital C 3 digic

with zero reset. Heads : tru.ck. arue remrd and pla‘yback Mieﬂamnl
Moving coil hand microphone (

ment : |B transistor, | silicon hfidﬂ rectifier. Frequency Response : 3dB,
40 Hz to 18 kHzat 74 ips, 3dB, 40 Hz to 12 kHz at 3} ips ; 3dB, 40 Hz to ?} kHz
at 1§ ips. Signal-to-noise ratio (unweighted) : Better than 40dB. Inputs
per channel : Microphone 0.35mV. Auxiliary 50mV. Outputs per channel :
4 wate rms into 15 ohms, | volt rms (1,000 ohms source). Speakers: Two
high efficiency 8" x 5" pm, |15 ohms. Power requirements : 200-250V AC
50 Hz 60 watts. Cabinet: Materials, 9mm. plywood covered with two-tone
Rexine with chrome fittings. Dimensions : 194" wide x 74" high x 154" deep.

DEFERRED TERMS AVAILABLE
FOR THIS MODEL. Latest release in the range of LM Microphones is the
most sophisticated design yet. The robust, metal construc-

tion with its good back-to-front discrimination is ideal for

DAYSTROM LTD., Dept. HT-Il, Gloucester. Tel. 29451.

| ] Pl s ERE Hontbi atiligi | speech reinforcement systems and recordings.

| 1 Recommended retail price from £12 including built-in
| O Endlosedisf...ncrinnninnin. plus post and packing. I cable, depending on impedances.

| Please send model(s)............... ceesveesueeeses b sbess b bene s tresrrens | For details of the LM300 and other superb microphones
P T —— : in the LM range, please ring or write to:

U gt i | London Microphone Company Ltd
I : _ 1 182-4 Campden Hill Road, London W.8. Telephone:
L Belcss snd speciieacion biect so chingn without sclorpeslen: o+ | 01727 0711 Telex: 23894
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readers’
problems

Readers encountering trouble with their tape equip-
ment 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 alsc 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 circum-
stances 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 HISSING B & O

Dear Sir, 1 wrote to you some time ago
regarding some snags which arose on my
Bang & Olufsen 2000T. After carrying out
your instructions, the faults were cured. The
recorder has since developed a loud hiss in the
right hand power amplifier. Head demagnet-
ising has had no effect.

Yours faithfully, P.V.L., RAF Waddington.

Hiss in the 2000 is almost inevitably associated
with the rather touchy ACI128 transistor and if
you have followed recent service articles on this
recorder you may have noted the recommendation
that AC153 transistors be substituted where
possible.

The output section uses an ACI28 in the
driver stage, in conjunction with an AC107 and
ACI127|AD139 combination. You can prove
whether this is the section by transposing the
modules. If the hiss then moves to the other
channel, you should first check the AC128—and
fit an AC153.

If the trouble is not in the output section,
proved by monitoring from the line output
through a good wide range amplifier, then you
will have to look to the replay preamplifier,
where the trouble could be the 10 K resistor
from the base of the first AC126 to the 11 V line,
or the 125 wF feedback electrolytic to the emitter
of the same transistor. There are a dozen other
possibilities but these are the most likely.

AND A HISSING SONY
Dear Sir, I have a noise problem with my Sony
TC350 stereo tape unit which the local agents
have been unable to solve.
I have owned the unit for about 15 months
now, with a Pioneer ER420 tuner/amplifier

and Lenco turntable. An unacceptable hiss
has developed in the TC350 over the last six
months which is unaffected by head cleaning
or degaussing.

Yours faithfully, A.L.D.M., York.

You must first check whether the hiss is indeed
recorded on to tape or, as is more likely, the
result of replay. This can only be done by
replaying a bulk-erased or new tape and noting
whether the hiss level is exorbitant.

A good test if no instruments are available is
to replay a tape made on a known good recorder.
Note the level setting at which slightly higher
than comfortable output is heard. Then load
vour “‘clean’ tape and replay this at the same
setting. The noise should now be unobtrusive—
inaudible more than a foot or so from the
loudspeaker. If not, tackle the playback fault
first.

If hiss is noted when the tape is halted, you
will probably find that replacement of the two
input transistors (play preamplifier stages 1 and
2) will cure it. Fitting a BC108{BC109 combina-
tion produces a great improvement in these
circuits—not to cure a fault but to take advantage
of transistor developments since the 350 was
designed. But this is a service department job,
needing bias adjustment to get the first base
conditions exact for minimum noise.

You should not overlook the possibility of a
worn head. Look for evidence of a dip in the
head facing—one very real drawback with Sony
heads, especially the 44 range. They tend to
polish rather badly and frequent head cleaning is
imperative. We would recommend regular use of
a Bib kit, even if this turns out not to be your
prime problem.

SQUEAKING CASSETTES?
Dear Sir, I was most interested to read the
letter from J. C. B. of West Worthing in the
August issue. He complained of a squeak on
his Philips EL3302 cassette recorder.

I have the same model and, unfortunately,
the same trouble, but cannot agree with you
that the cassettes are to blame. I have over a
dozen cassettes and the squeak is present with
all of them. To try and locate the noise, I
switched on without a cassette and grasped
fairly tightly the right hand take-up spindle.
This is where the squeak occurs though,
curiously, it is not apparent during fast wind-
ing, except from the cassette itself. In this
case it is caused by the small guide rollers
riding up and down on their spindles. This
seems most common on BASF C120 cassettes.
I have had no such trouble with the Philips
tapes; they seem to run more freely though the
take-up squeak still persists. I hope to have
this cured under the guarantee.

Yours faithfully, E.D., London N.1.

There are indeed many occasions when the
retardation of the take-up spool will provoke
squeaks. Complete dismantling, softening of the
felt pad, cleaning of the underside pulley, and a
touch of lubrication will effect a cure. But the
Sfault is aggravated by some cassettes and can be
caused, even on an otherwise good machine,
by a bad cassette. The nylon or PVC sheet in
the cassette itself is quite often a cause of
retardation, especially if after dismantling it has
become a trifle crumpled, or is trapped on
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reassembly. The rollers also, and any deviation
from straight of their pins, can accentuate the
problem. Altogether we seem in agreement and
the conclusions generally can be summed up in
the Editor’s phrase: **Nor being great supporters
of the cassette system .. However the system
has the advantage of convenience and we use
them occasionally for note-taking.

BIAS AND DROPOUT
Dear Sir, Could you please explain why
frequency response and dropout incidence are
influenced by the strength of the HF bias
signal applied to the recording head?

Yours faithfully, J.A.B., Dartford.

Dropouts almost always are due to nodules above
the tape surface which lift a relatively large area
of the coating away from the head as they pass.
A nodule only 1.25 microns high will cause an
audible dropout in i-track recording at 4.75 cm/s,
though probably not in the case of a }-track
recording where the area lifted off is a small
proportion of the track width. Dropouts can
also be caused by actual holes in the coating
but need to be at least 500 microns square in the
case of }-track, and proportionately larger for
wider tracks and higher speeds.

If most dropouts are due to momentary
spacings away from the heads, it follows that
spacing the whole recording away from the
heads will reduce the effect of nodules. To the
head, something which moves out of contact to
1.25 microns away changes more than something
which moves (say) from 2.5 to 3.75 microns.
Increasing the bias has exactly this effect,
driving the short wavelength (HF) signals
deeper into the coating and therefore increasing
the effective spacing between them and the
heads. However the HF signals, which suffer
most from spacing away from the heads, are
naturally reduced overall by this means. This
loss must either be accepted as a reasonable
price for reduced dropout, or can be recovered by
further equalisation at the risk of increasing
background noise.

FLASHING LAMPS

Dear Sir, 1 would appreciate your advice on
two problems relating to a Truvox Series 104
recorder. Frequently, though not always, the
red indicator lamp flashes violently on and off
for periods of 10-15 seconds, some 10 minutes
after first switching on to record or play. The
flashing is audible in the loudspeaker but has
no apparent effect on the spool movement.

Yours faithfully, R.E.B., London S.W.2.

The lamp circuit is from a separate winding on
the mains transformer and is completely
isolated, It is extremely unlikely that any short-
term fault violent enough to vary the lamp
intensity would not also blow the 150 mA fuse.
Much more likely is a simple intermittent
connection in the lampholder, a fault in the lamp
itself, or at the transformer winding. Any
arcing would, as described, radiate sharp pulses
that would be quite audible on record or replay.
Lack of sensitivity on this machine, if the head
is exonerated on replay, is most likely to be a
transistor fault. VT3, the OC71 in the third stage
of the replay chain, is the most likely culprit.
(continued on page 541)



'ﬂlllliﬂ Talk'—the unique 32-page

book that enables you to speak the
language of the hi-fi experts.
Over 1000 technical definitions !

Don’t miss this super issue
of Hi-Fi News

Packed with reports and features to help
you to get the best results from your
equipment—whether you are a beginner
oran old hand. 3/- monthly.

OUT NOW-
get a copy right away !

ALINK HOUSE GROUP PUBLICATION

Short 'of a lead?

With a 3-pin DIN plug on one end and 3.5mm jack on the other? With the
Goldring Screened Audio Lead Set, you've got it—instantly—at your
ﬁnqer llps And 37 other different equipment-to-equipment connections
. as well. With cable lengths of 20”, 40°, or 60"

. according to the combinations you use. All

| tidily and instantly to hand in a small neat
| storage box. There's no longer any need to have
. an unwieldy collection of dozens of different
. leads ... and still be short of the right onel
This new Goldring set will give you most of the
connections you're ever likely to want—
without searching for cables and plugs,
without soldering, without waiting, without

. G?H'ggg

L= 8 further expense. The Galdring Audio Lead Set,

ol 38 ot srweed I 4 ek remicten

from your Hi-Fi dealer,

is a real investment at £3 6 0
*Goldring are now marketing an extremely
seful range of individually packed leads,
lugs, sockets and connections for audio

GOLDRING MANUFACTURING CO. (G.B.) LTD.,
G 486-488 High Road, Leytonstone, London, E.11.
Tel: Leytonstone 8343.

.
Have you noticed it too?

With so many shops to choose from, there must be
excellent reasons why people prefer to buy more and
more from Francis of Streatham. Perhaps you
would care to find out by calling or writing to us about
your requirements in tape and hi-fi equipment too.
(S.a.e. with written enquiries please.)

EVERYTHING IN RECORDERS
AND Hi-FI ON THE BEST OF TERMS

% VERY LARGE STOCKS OF EQUIPMENT
AND ACCESSORIES

% NO EXTRA FOR CREDIT
UP TO 18 MONTHS

v FREE SERVICE DURING GUARANTEE
PERIOD—OWN SERVICE DEPT.

We are TANDBERG specialists and
carry full stocks of these famous
products.

SPECIAL OFFER OF WORLD
FAMOUS ‘SHAMROCK'TAPE
Brand new, top qualu:y polrester

2400/, 7' reel i 25/-
Also FERROGRAPH, VORTEXION, 18007, 77 e 2=
AKAIl, PHILIPS, ETC., ETC. 12007, ? °'5* or 5' ’5/'
900/, 5" e 12/6
600' L 10/-

FOR A FAIR and DEPENDABLE
DEAL—BUY IT FROM

FRANGIS OF STREATHAM

169-173 STREATHAM HIGH ROAD, LONDON, S.W.16
Between St. Leanard's Church Phone: 01-769 0466: 01-769 0192

and Streatham Station
Please note our only address Free Car Park, Prentis Road nearby

OPEN ALL DAY SATURDAY—EARLY CLOSING WEDNESDAY

P.and P. 1/6 per reel. Orders over £3
post free. Cash with order please.




READERS' PROBLEMS CONTINUED

MATCHING A DPAN
Dear Sir, I intend purchasing some recording
equipment of fairly high quality but, being a
musician and not an engineer, I am confused
as regards the multitudes of impedances
quoted. .

The recorder will probably be a TRD
DPAJ1. 1 am also thinking in terms of a
Vortexion four-way mixer. I have at present
two 60-ohm microphones but wish to buy an
AKG D224. The impedance of this is 250
ohms and AXG recommend a load of not less
than 500 ohms. Will I have to use a trans-
former to load the mixer correctly? (I would
also like to use this microphone with a Uher
4000L portable.) Also, if in the future I can
afford a capacitor microphone, how can this
be used with the mixer?

Yours faithfully, T.Y., London E.12.

We are uncertain from your letter whether you
plan to use the TRD in stereo or not; your
mention of the single D224 makes us wonder,
unless you require it mainly as a spot micro-
phone. Even if you intend initially recording in
mono, or indulging in duoplay or mono multi-
play, it would be wise to buy a stereo mixer
rather than make an expensive change later.

Vortexion mixers are in general very good
instruments. The valve designs have given
reliable service and the transistor models look
promising. The valve equipment normally
comes matched for 30{60 ohm microphones but
other impedances including 600 ohms are
available. If you write to them you should find
the company helpful in supplying your particular
needs.

AKG will, or used to, supply microphones to
feed 60-ohm inputs to order, so a further letter
to Politechna should eliminate impedance
problems—either by arranging a dual impedance
mixer (which can be useful anyway) or bringing
all your microphones to feed the same nominal
input impedance. External transformers should
be avoided; the really good ones are expensive
and, apart from being easily lost, are a potential
source of hum pick-up.

From the flexibility viewpoint, you might at
least consider Elcom’s six-channel modular
mixer, assembled to customer requirements and
intended “‘for the budget-conscious market”.
Their address is Elcom (Northampton) Ltd.,
Weedon Road Industrial Estate, Northampton.
(Tel. Northampton 51873.)

It seems to be normal practice to feed the
Uher portable from a medium impedance (200-
600 ohms nominal) microphone and the 250-ohm
D224 should feed the recorder adequately. If
you do find yourself short of signal, you could
contact Uher for a 0.6.:2 K matching transformer.

The majority of capacitor microphones will
feed into your mixer via their power supply units
though again you will have to feed into the
appropriate impedance. The exception is the
kind like the Microkit which had a low impedance
cathode follower output and required to be fed
into a high impedance higher-level input, or via
a matching transformer. Some capacitor
microphones may overload sensitive input
stages unless the input is padded to reduce
signal level. A range of inexpensive capacitor
microphones is available from Fi-Cord.

- .

wrie

- - . about the August cover
From: W. Marsh, 51 Langdale Avenue, Levens-
hulme, Manchester 19.
Dear Sir, It was with some relief that I found
on the front page of your September issue a
picture in keeping with the technical nature of
the contents. There has been a tendency of
late, also with the Hi-Fi News, to have more
and more pictures, particularly in adverts,
featuring young ladies, scantily clad, posing
and almost excluding the equipment we
readers wish to see.

This process is now complete with most of
the photographic magazines and I would not
wish to see the same thing happen with the
various electronic publications. The cover on
the August Tape Recorder almost convinced
me that you had pow incorporated Girlie
magazine and I resolved to cancel my order
as soon as Mr. Hellyer had completed his
articles on the Bang & Olufsen 2000, a machine
I myself own. However the danger is tempor-
arily over and I can relax, at least for the
moment. Yours faithfully

. « . about synchronising two channels
From J. E. Stainbank, 15 Rowan Crescent,
Letchworth, Hertfordshire.

Dear Sir, Neither your editorials nor your
correspondents yet give a satisfying method
for synchronising replay, on separate channels,
of recordings made on different occasions.

A standard Brenell deck provides the means,
using two combination record/play heads, one
head for each track. Although the recordings
are staggered spacially, replay is necessarily
synchronised. I take it, however, you aimed
to stress that the facility provided on the
Brenell deck should be the rule instead of a
possible exception. I agree, and am trying to
instal an alternative method using two replay
heads.

By this method, the delay in reading the two
tracks must be made the same as the delay
in recording the second track while monitoring
the first recording. This is ror merely duo-
play, as Mr. Hill supposed (page 320, July);
the accompaniment can itself be a compound
recording built up by multiplay, leaving the
solo melody to be added last, and separated,
on the parallel track. Moreover, if his claims
for the new Ferrograph include this, the fact is
not apparent from the publicity, nor was it
from enquiries by letter and by telephone to
the company.

The lack of four-head decks with solid-
state circuitry has driven me to extend the idea,
with the extra advantage of tape transfer (as
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well as the usual track transfer). A complete
two-channel, two-head system is contained in
two single-channel recorders, but with a play
head put in place of one of the record heads
and with some re-wiring to the switches.

On the related matter of channel transfer
facilities, with or without track transfer re-
recording, the scathing champion of Ferro-
graph was indeed out of touch, despite his
laborious explanations and his exclamation
marks. Every operation he describes has been
available for some time on the Dynatron STR 1,
a machine which, I still aver, deserves better
machinery. Yours faithfully

. . . about a home-built video recorder
From: G. 1. Shaw, 5 Elm Close, Keyworth,
Nottingham NG12 5AP.

Dear Sir, A report in your September World of
Tape gave brief details of a Japanese video
tape recorder developed by Akai, using a
rotating head drum on standard audio tape.
You state that this was the first vir known to
use helical scan on 6.25 mm tape. I would like
to bring to your notice my own experiments in
this field.

In 1957 I developed a working VTR using
the above system to achieve a picture resolu-
tion of 300 lines. Audio and cue tracks were
0.25 mm in width. I was granted a patent for .
this machine in 1963 but never bothered to
follow it up. Specification of the four-motor
system was as follows: 28 cm spool capacity,
standard 0.25 mm tape. Four ferrite video
heads, one audio, one cue and two erase
heads. One master erase head. 1800 RPM
video head drum speed, silver graphite/silver
rings brush gear, 35.6 cm/s linear tape speed,
1500 hours video head life. Automatic head
protection was provided during fast forward
and reverse wind, video and audio levels being
monitored by meter.

I have nearly finished my new VTR which
is only the size of a normal stereo tape machine;
the old model described was large and mounted
on castors (see photo).

Incidentally, I made my first wire recorder in
1948 and linear vtrR in 1956. The latter

operated at 523.5 cm/s (17 feet per second).
I am not an electronics engineer but a fitter
engineer (mechanical). Electronics is a hobby.

Yours faithfully
(Mr. Shaw has offered to describe his work in
more detail and we hope this will lead 1o our
first VTR constructional project.—Ed.)
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from Sweden

MPé6I3 MALAR

Stereo Tape Recorder—4-track, 3-speed. Frequency response: 7% i.p.s.
50—19,000 cfs. 3% i.p.s. 50—12,000 c/s. 1§ i.p.s. 80—6,000 c/s. Output 4
watts mono, 2 x 2 watts stereo. Automatic stop, three position speaker
switch. Dual volume control. Four push buttons: recording (special lock
prevents erasing) radio, gramophone and microphone. Three position
channel selector. High speed rewind. Instant stop. Pause control. Built-in
four-channel mixer, multi playback, synchro playback. Combination head,
fine laminated Fe-Ni-core, range 50 dB. Max. 7° reel. Available in teak or
rosewood with transparent dust cover. Size 154" x 124" x 7",

For name and address of nearest stockist phone or write

&HXH?EN s'l:‘ele?:::\:va rsaset ;::lt '{ 4|-::i; ;::;l)on W.I.

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

Both manufactured by world reputable British and German firms. Fitted
with leaders and stop foils. Mot 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.

Standard Play Length English price German price
3 2/6 2

¥ 300° 4/- 3/6
5 600’ 9/- 6/6
537 900’ 1/6 8/-
7* 1200 16/- 10/-

220 3/ 2/6
4~ 450" 6f- 5/-
5" 900’ 1/6 9/-
53~ 1200 16/- 10/6
7 1800° 23/- 14/-

68 pages of essential audio information makes this beautifully
produced pocket diary a must for every audio enthusiast and
craftsman. Scope covers Music, Acoustics, Hearing, Hi-Fi,
Tape Recording, Audio Reference Data, and includes:
Musical terms ; sound wavelength/frequency ; pickup tracking
error ; interconnections and impedance matching; loudspeaker
crossovers ; glossary of hi-fi terms; tape playing time; tape
track position; units and abbreviations; common circuit
symbols; decibels; compliance, mass, resonance; useful
equivalents; metric/British conversions—and more, more,
MORE | Price8/6

400’ 6/ 4/-

4" 600" B/6 7)-

L 5 1200 21/- 13/-

53" 1800 24/- 17/«

7 2400" 39/- 22f-
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 31 i.p.s.
supplied complete with Handbook. Retail 59/6 each. QOUR PRICE 19/6é each.
Postage and packing 1/9 per order.

EMPTY SPOOLS: 3" 9d. 5" 2/-. 53" 2/3. 7" 1/6.

N. WALKER Ltd.
28 Linkscroft Ave., Ashford, Middx. Phone: 53020

A LINK HOUSE GROUP PUBLICATION,
Link House, Dingwall Avenue, Croydon CR9 2TA.

We are happy to announce that we can now supply
BRAND NEW BRITISH & GERMAN
RECORDING TAPES
54

2



NEW PRODUCTS

NEW PRODUCTS

NEW PRODUCTS

AKAI REEL/CARTRIDGE RECORDERS
NEW approach to cartridges emerges
from Akai with the new 1800 and

X-1800D recorders. Both are essentially
conventional d-track stereo  reel-to-reel
machines but with additional facilities for
dubbing from, or simply recording and
playing, 8-track sterco cartridges. Simplest
of the two designs is the 1800, priced at
£158 6s. 11d. (including £29 6s. 11d. purchase
tax) and operating at 19 and 9.5 cm/s. The
higher speed is achieved by sliding a built-in
sleeve straight up the capstan spindle. The
cartridge transport operates at 9.5 cm/s only,
using standard 6.25 mm tape.

Conventional bias is employed to give a
claimed 50 Hz-15 kHz -3 dB frequency
response at 19 em/s, with 50 dB signal-to-noise
ratio and 2% 1 kHz distortion at 0 vu.

Essentially similar to the 1800, the X-1800
employs cross-field bias to achieve a quoted
30 Hz-23 kHz 43 dB frequency response at
19 cm/s, signal-to-noise ratio being 50 dB
with 2% 1 kHz distortion at 0 vu. In this
model, a two-speed induction motor provides
9.5 and 4.75 cm/s with a detachable capstan
sleeve being used to obtain 19 cm/s. Price of
this model is £201 6s. 2d. including £37 6s. 2d.
purchase tax.

Distributor: Pullin Photographic Ltd., 11
Aintree Road, Perivale, Greenford, Middlesex.

GRUNDIG HEAD ALIGNMENT TAPES
EST tapes for conventional, cassette and
Stenorette recorders are now available

from Grundig. All are intended to assist head
alignment, Tape 63 being for normal -track
recorders and the 464 for }-track. Both have
500 Hz, 1 kHz and 8 kHz sequences when
played at 9.5 cm/fs, and cost £2 10s. each.
Tape 465 comprises 8 kHz, 1 kHz, 3.15 kHz
and 50 Hz tones at 5 cm/s on a Grundig DCI
cassette costing £1 10s. The 469 is identical
save for its 4.75 cm/s tape speed and Philips
Compact cassette format.

6 kHz and 1 kHz tones are contained on the

596, intended for 0613, S, C, M and L Steno-
rette machines. Finally the 730 is intended
for EN7 miniature dictation recorders and
contains a 3 kHz tone. Price is £1 5s.

Also being introduced is a Stenorette No. 2
Tool Kit covering L, 101 and 201 dictation
machines and costing £9.

Manufacturer: Grundig (Great Britain) Ltd.,
London S.E.26.

TELEFUNKEN STEREO RECORDERS
‘WO new recorders based on the 204E
A have been announced by AEG. Separate
$-track stereo record and play heads are
incorporated on the M230 providing source/
tape monitoring, echo and multiplay. Speeds
are 19 and 9.5 cm/s and spool capacity is
18 cm. Frequency range is quoted as 40 Hz-
18 kHz at the fastest speed, with 54 dB signal-
to-noise ratio and -=+0.29% RMs wobble.
Solenoid autostop, four-digit instant-reset
spool rotation counter, and pre-set sliding gain
controls are among other features. No power

T
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amplifiers are fitted, other than a headphone
monitor feed. Price is £157 10s. including
purchase tax.

The -track stereo 204TS is complete with
side-facing internal loudspeakers but uses a
combined record/play head. General layout is
similar to the original 204E, operating at 19
and 9.5 cm/s. A third speed, 4.75 cm/s, has
now been added for which +0.4% RMS
wobble is quoted. Frequency range at 19 cm/s
is 40-18 kHz with 50 dB signal-to-noise ratio
and +0.15% rmMs wobble. Two 6W output
stages and multiplay facilities are featured.
Like the A250, this recorder incorporates a
solenoid autostop and may be operated
safely from a mains time switch. The 204TS
retails at £136 12s. 5d.

Distributor: AEG (Greai Britain) Ltd., Lons-
dale Chambers, 27 Chancery Lane, London
Ww.C.2.

LIP SYNC SIMPLIFIED
HE major drawback to 8 mm cine photo-
graphy, apart from film cost, has long
been the difficulty of synchronising sound
tracks. A low price lip sync system modelled
on the professional pilot-tone technique is now
being produced by Contronics. Retailing at
£4 19s. 1d., the R.I converts a make-and-break

pulse generated within the camera to an
inaudible pilot signal. This signal is recorded
with the film sound on to a conventional
single-channel tape recorder. The R.I is
battery powered, measures 10 x 5 x 4 cm, and
incorporates a miniature jack pulse input and
three-pin DIN tape output. A battery life
meter is also fitted.

Model P.I is mains powered and synchron-
ises recorder and projector when the film is

A
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reproduced. Connections are via miniature
jack, pIN and Octal sockets. Dimensions are
13.5x 7.5 x 7.5 cm and the price is £14 17s. 2d.
Both units come complete with connection
leads and plugs.

Manufacturer : Contronics Litd.,
Camberley, Surrey.

Deepcut,
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equipment reviews

FERGUSON 3232

Manufacturer's specification (19 em/s). Quarter-
track mains stereo recorder with internal power
amplifiers and side-facing-loudspeakers. Fre=
quency range: 40 Hz-18 kHz. Wow and flutter:
0.15% RMS. Signal-to-noise ratio: 45 dB
unweighted. Crosstalk (stereo) :—50 dB. Output
power: 5W per channel. Input sensitivity:
250 1V at 4.7 K {microphone and radio), 100 mV at
100 K (gram), 50 mV at 1 M {pickup). Line output:
500 mV at 10 K. External speakers (switched):
5W at 8 ochms. Tape speeds: 19, 9.5 and 4.75
cm/s. Facilities: Solenoid autostop and remote
pause; stereo or parallel monointernal monitoring;
gram and micfradio/pickup mixing; coaxial record
and replay gain and treble-cut controls; lockable
pause; automatic head demagnetisation (fading
bias). Accessories supplied: 1200 ft. LP tape,
take-up spool, two dynamic microphones with
detachable stands, remote-control switch and
recording lead. Dimensions: 42 x 36 x 19 cm
(w d h). Manufacturer: British Radio Corpora-
tion Ltd., 284 Southbury Road, Enfield, Middx.
Price: £91 13s. including purchase tax.

HE styling and basic mechanical design
of this stereo machine are similar to the
3214 mono recorder reviewed in July 1967.

Circuits are now all solid state (fig. 1) with
the complementary pair push-pull power
output stages left in circuit for mono or
stereo monitoring whilst recording. A
separate push-pull bias and erase oscillator is
fitted which automatically degausses the
heads by fading the bias on cessation of
recording. The frequency of the oscillator is
raised just prior to switching off by removing
C29 from across the tuned circuit as the
HT falls.

Record and play equalisation takes place in
feedback loops over the second and third
amplifier stages of each channel. Playback
equalisation for the three speeds is accom-
plished by a simple change of time constant,
but a switched tuned circuit is used in the
record equalisation network to ensure a sharp
rise in response at the top of each frequency
range to give extended response without under
biasing.

Tone control is by simple passive circuits
between the preamplifiers and power amplifiers
immediately following the volume controls.

On the machine under test the tape speed
was 1.79% fast at the start of an 18 cm reel,
falling to 19 fast at the end of the reel. This

FIG.2
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is well within the usual +29% limits for
domestic machines.

Short term speed fluctuations were very low
as will be seen in the pen recordings of fig. 2,
which show the cumulative wow and flutter
on record and play. The wow meter readings
were very steady showing that little adding or
cancelling of the various cyclical speed varia-
tions occurred. Only at the lowest speed of
4.75 cm/s was it possible to phase the record
and play 3 Hz wow to alter the meter reading
over the range of 0.12% to 0.14%.

Play-only wow and flutter, from a low
wobble test tape, gave readings of 0.03 %, wow
and 0.07% wobble at 19 cmfs, and 0.04%
wow and 0.09%, wobble at 4.75 cm/s. It will

Play only wow and wobble from test tape
19 cm/s Wow 0.03% Wobble 0.07%
9.5 cm/s Wow 0.04% Wobble 0.09%

be seen that these readings closely match the
record/play readings shown against the pen
recordings.

Play-only responses from 70 and 140 uS
test tapes are shown in fig. 3. The mean
equalisation is exactly to the cCIrR character-
istics but there is some evidence of wavelength

effect at low frequencies due to the short pole
face of the heads. Such a small deviation
from a level response is not audible on pre-
recorded tapes, or tapes recorded once through
the machine. Successive track to track
transfers can build the fluctuation up to
noticeable proportions, giving a heavy uneven
bass response.

The combined record-play responses of
fig. 4 show that a little extreme bass lift is
used in recording, together with well pro-
portioned high note pre-emphasis to give an
extended treble response without the common
mid high frequency peak.

System noise, with no tape passing the
heads, was 42 dB below test tape level. Bulk
erased tape was-40dB and machine erased
tape -35 dB.

Overload tests showed that tape distortion
was below 3% at a level 12 dB above that of
the test tape (10 mM/mm) so that the un-
weighted signal-to-noise ratio between peak
recorded tape and erased tape noise was
47 dB.

Wind and rewind times for an 18 cm reel
of LP tape were 3.5 minutes and 3.75 minutes
respectively.

The four-digit tape position indicator

(continued on page 547)
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TELEFUNKEN

puts quality first

Always ready to hand, music
straight from the tape with
the portable M302—4 track,

2 speed (33 and 1% ips),

5" spools. Battery AC/

mains adaptable, Re-

chargeable cell—can oper-

ate in a car. Price £76.0.10

with microphone, tape and
spool and lead.

Other portables available M301

4-track 3% ips £69.12,10. M330
—2 track 3% ips. £63.3.1.

M20S TS

4 track, 3§ ips speed. 7 spools.
AC/mains. Fully transistorised.
Price £47.13.9 with microphone, §
tape and spool and lead. i

2 track version M200/TS price '

. e

M203 STUDIO

4 4 De-luxe (Hi-Fi Stereo)

This Hi-Fi stereo tape recorder

proves it: Hi-Fi quality does

not have to be expensive,

4 track (2 track available),

2 speed 7% and 3% ips,

frequency response 40-

15,000cps at 3% ips, 40-18,000

cps at 7§ ips. Mono/stereo

record/playback through a Hi-Fi
system. Price £96.13.4.

PART EXCHANGES
TOP PRICES OFFERED

Woallace Heaton (City Sale) Ltd.

l Send for further details.
Wallace Heaton (City Sale) Ltd., 93 Fleet Street, London, J

| EC4 Telephone 01-353 9391/2 ||
I I have for Part Exchange..........cvvviiiennenncnnnnnnns |
I ............................ l
I I
| Please send details On.......ccoiiiiiiiiiii it I
I
: Easy payment details...........ccciiiiiinniiiiinieananns |
| INBTTIE - o wrviin oiss S0 mod W v e i el e s e R e :
I AdAress uovvivssmmaimid rsnaiin e s iinasvaiisg "
1 |

546

WE SPECIALISE IN BRAND NEW
TOP QUALITY BRITISH P.V.C. MYLAR & POLYESTER
RECORDING TAPES WITH FITTED LEADERS, Etc., EX 3"

Thanks to bulk purchase we can offer tensilised HI-Fl tapes, manu-
factured by a British firm of world repute. All boxed individually (sealed
if required) in polythene. Qur tapes are not to be confused with imported
sub-standard or used tapes. Full-money refund if not delighted.

This month: “DRY SPLICE" (3/9) given FREE with every order.

D.P Boxed

Std. L.P. .P.

Length ea. 3for Length ea. 3for Length ea. 3for empty spls
3" 150" 2/- §/9 3" 220" 2/6 T/- 37 400" 4/6 13/- 3" 7d.
4" 300° 4/- 10/- 4" 450" 5/- 14/ 4" 600" 6/9 19/6 4" 1/8
5" 600" &/- 17/6 5" 900° 8/- 23/6 5" 1200’ ﬂ‘}‘ 37/- 5 0/9
54" 900" 7/- 20/6 5371200° 10/6 30/6 5!"|m 17/- 50/- 5'%‘ 1/9
7" 1200° 9/- 25/6 7" 1800° 13/- 3Bf/6 7~ 2400° 21/- &1/- 7" 2f-

All orders despatched by return. Postage und Packing 1 [9 per order.

STARMAN TAPES, 421 Staines Road, Bedfont, Middlesex

OPENING the BIBLE

by Stuart Allen
Principal of Wilson Street Chapel, London E.C.2
(Non-denominational)

A series of HALF-HOUR TAPE RECORDER ADDRESSES at
13 ips, 4 track, on 5 inch spools. The first twelve addresses are
available for £ from:—

Mr. B. MARPLE (TR), 20 Rowley Gardens, Littleover,
DERBY. DE3 7GF

Money refunded if not satisfactory

(" YOU CAN HAVE k

GOOD SOUND EQUIPMENT

if you choose

/ rampian /

\ Gramplan Reproducers Ltd. Hanworth Trading Estate, Feltham, Middiesax )

MORE QUALITY BARGAINSIN

XCHANGE

& MARTEE

_ EVERY THUHSDAY

if you are a RADIO, TV
or TAPE enthusiast




FERGUSON 3232 REVIEW CONTINUED

clocked up 30 digits for 10 revolutions of the
supply reel. Such a high ratio gives a false
idea of the accuracy in finding a given spot
on a tape and errors of up to 4 or 5 digits
must be expected on a long tape.

Fig. 5 shows the overall acoustic response
from a 19 cm/s white noise test tape to the
measured sound output on the axis of one of
the side facing speakers. It will be seen that
there is a bump in the sensitive 1 to 2 kHz
range which may help to explain the rather
poor stereo separation mentioned later. The
dotted response shows the effect of operating
the treble cut tone control.

The microphone, which will be recognised
as a well known (LM) moving coil stick, gave
the very even response shown in fig. 5. It
was noticed that the sound entrance at the
cable end of the ‘stick’ had been blocked for
this particular application to give a slight roll
off of extreme low frequencies below 100 Hz.

Such non-directional microphones must be
used in the spaced microphone technique for
stereo recording.

COMMENT

I have left my comments on stereo perform-
ance for this section, which I reserve for my
own subjective impressions or preferences
that can often not be pinned down to
objective measurements. Once again we are
presented with a machine which measures well
on all electrical tests but which fails to give
good stereo sound due to the unfortunate
combination of internal loudspeakers and
cabinet design adopted.

I know very well that a relatively small
cabinet can only give, at best, a close up
stereo performance, but I have tested a
number of machines which, within these
limitations, give very satisfactory small scale
stereo. This one, even on an American
gimmicked stereo demonstration tape, made
me look again at the ‘stereo-mono’ switch

(continued overleaf)
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Your Tape bealer

LONDON AREA

FOR ALL LEADING
AUDIO EQUIPMENT

Classical Records
H I by Mail Service

hampstead
HIGH FIDELITY
196-198 SOUTH EALING RD.

9la Heath Street,
LONDON

Hampstead, N.W.3.
Tel. HAMpstead 6377
W.5
Tel. 01-560 0194
&
BEASKYS
RADIO
Stackists for all the lzading makes of Tape Equipment
207 EDGWARE ROAD, W.2, Tel.: PAD 3271
118 EDGWARE ROAD, W.2, Tel.: PAD 9789
33 TOTTENHAM CT. RD., W.1, Tel.: MUS 2605

42 TOTTENHAM CT. RD., W.1. Tel.: LAN 2573
152/3 FLEET STREET, E.C.4. Tel.: FLE 2833

TAPE RECORDER HI-FI CENTRE

SPECIALISTS IN TAPE RECORDERS, ACCESSORIES,
HI-FI EQUIPMENT

YOUR CENTRE FOR FRIENDLY HELP, SALES AND
SERVICE

3 & 4 STATION PARADE,
SHEEN LANE, SHEEN,
LONDON, 5.W.14

Open until 8 p.m. on Fridays
PROSPECT 0985
Opposite Mortlake Station, S.R.

CHESHIRE

go scandinavian hi-fi . ..
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Bang & Olufsen, Tandberg, Arena, Dynatron, Radford,
Sony, Philips, Quad, Leak, Fisher, Sanyo, Pioneer, Akai,
Sansui, Wharfedale, Armstrong, Rogers, Ferrograph,

Bryan, Normende, Eddystone, etc.

the hi-fi and tape recorder lounge

XPERT STAFF @ADVICE SERVICE @PART EXCHANGE
FULL SERVICE @DEM; TIONS DAILY
GREEN LANE, WILMSLOW, CHESHIRE

For personal attentlion ring Wilmslow 24766
and ask for Mr. Bird

547

(CHARLESWORTH'S

Head Office : Tel. 3327

Hi-Fi CENTRE: 28 HIGHTOWN, CREWE

19 Ludford Street, Crewe

14 Hightown, Crewe,

Technical Division :




Your Tape Dealer

DEVON

THE SOUTH WEST
Tom Molland Ltd.

Invite you to visit their well-equipped

Demonstration Theatre and compare all

the leading makes of Hi-Fi and Tape
Equipment at

110 CORNWALL STREET,PLYMOUTH
Telephone 69285

Your Tape Dealer

LANCASHIRE

STOCKPORT AUDIO CENTRE
FINEST IN NORTH WEST

&FUN@

AKAL 17 siuonSh

UHER
TRUVOX

®'}l~oaf- / priLips \ “7cO® @

< ALL MODELS ON COMPARISON DEMOMNSTRATION

v EYENING DEMONSTRATIONS BY APPOINTMENT

FAIRBOTHAM & CO. LTD.,
58-62 Lower Hillgate, STO 4872

(@2’3&

BRO
RUNDI

ESSEX

Immediate delivery to ALL Areas
EPPING — ESSEX
CHEW & OSBORNE LTD.

148 HIGH ST. TEL: 4242 C

AKA| — AMPEX —ARENA—ARMSTRONG—AUDIO
TECHNICA — B & O — BRYAN — CELESTON
FERROGRAPH—FISHER—GARRARD— GOLDRING
GOODMANS—HACKER—KEF—LEAK—LOWTHER
PHILIPS—QUAD—RADFORD—REVOX — ROGERS

SHURE—SONY—THORENS—TRUVOX

WHARFEDALE —WYNDSOR
Home and Showroom Demonstrations :
After Sales Service — H.P. Facilities
Equipment and Records by post

BOLTON Specialists in

High Fidelity Sound

N ool ol

203 St. George's Road
Phone 23093
BOLTON

GLOUCESTERSHIRE

S ound
election

OF BRISTOL
Tape Recorder and Hi-Fi
Specialists (Demonstration Room)

361-363 GLOUCESTER ROAD,
BRISTOL 7. Tel. 41181

High Fidelity
Specialists

Homillon Eleclionics QD

ilton Electr

Southampton) Ltd
ondon Ro th. 1N

J.SMITH & SON

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

184 THE ROCK, BURY  Tel: 1242

ST. HELENS

HAROLD STOTTLTD.
Hi-Fi Consultant

Tape Recorder Specialist. Agents
for all leading makes including Akai,
B & O, Revox, Sony, etc. Advice and
demonstrations given willingly.

18 Westfield Street, St. Helens

NORTHUMBERLAND

FORRESTER’S

NATIONAL RADIO
SUPPLIES LTD.
70-72 HOLDENHURST ROAD
BOURNEMOUTH  HANTS

Largest hi-fi and radio component
store in the south Tel: 25232

SOUND EQUIPMENT SPECIALISTS

Morton
n d Tel. 2-6502

20142
12 OXFORD STREET

HERTFORDSHIRE

NEWCASTLE UPON TYNE |

NOTTINGHAMSHIRE

WATFORD
High Fidelity Centre

at RADIOLUX Ltd.
36 WOODLANDS PARADE, HIGH ST.
WATFORD (opposite the pond)
WATFORD 129734, 41029
IF IT'S GOOD—WE STOCK IT!

Demonstrations in our Stereo Theatre. Also home
demonstrations with no ebligation.

Nottingham Tape Reeorder Lid.

BURTON ST. 2 mins. Victoria Station

Specialists in all the best makes of

@ TAPE RECORDERS @ AMPLIFIERS @
@® HI-FI DISC EQUIPMENT @

Telephone: Nottingham 45222
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FERGUSON 3232 REVIEW CONTINUED

to make sure I was not on ‘mono’. I even
played a single track tape in both directions
to make sure that the sound came from first
one speaker and then the other to convince
myself that there was not a wiring fault. As
expected, external speakers gave excellent
stereo performance and separation, which
confirmed all my measurements, and for use
in this way I can thoroughly recommend it.
The internal speakers are of very limited use
for monitoring or judging a stereo recording
in the field, or indeed for anything but rela-
tively poor quality mono listening.

As this manufacturer makes excellent
record players with much superior stereo
sound, the necessary ‘know how’ is obviously
available somewhere in the organisation. [t
should be used as quickly as possible.

A. Tutchings.

column
speaker

AN
OCCASIONAL
COMMENTARY

BY DROPOUT

HEN this column was first started, I

offered the hospitality of it to any tape-
recording club which had interesting news to
impart about creative activities. 1 have never
forgotten a remark of David Kirk’s about
“those god-forsaken clubs”—a remark which
hurt me at the time, as I happen to know one
which is not. I was hoping that a flood of
letters would provide me with convincing
evidence that David was as wrong as [ thought
him. Months have passed; and not one single
item has been sent to me.

Now who was right? Must I apologise
humbly to David? Or is it simply that clubs
are too busy to bother to write about what
they are doing? I wish I could think so; but I
suspect that most tape-men are toy-men: what
truly interests them is what a recorder will do
rather than doing what it will do. Let me say
that I am all for the technical, being as ignorant
as a stone myself. I am grateful to the experts



who design the truly superb equipment now
available to us at a price which is ridiculous
when compared with whatone had to give for
such quality when | first took an interest in the
game some fifteen years ago. But surely the
only point of such equipment is what one does
with it? There is a satisfaction in owning a
Leica or a Nagra and revelling in the sheer
beauty and excellence of the thing; but to me
the promenader who applauds until his arms
drop off after an indifferent performance of
Rakkers Two or Tchaik Six is nearer the
kingdom of God than he who clicks off an
empty Nikon merely to rejoice in its silky
movement.

So will somebody prove to David—and me
—that tape clubs and tape men can and do use
their equipment to make something?

One thing's for sure: you won't create very
much without editing, and most people won't
edit convincingly unless they cut and splice
tape. As a matter of fact, I have listened with
utter amazement to tapes from a blind
enthusiast, edited between two machines,
without cutting a single splice, of such perfec-
tion that most of the razor-blade-and-block
types are mere beginners by comparison. But
he is a genius; and such are not common. For
us lesser men, the splice is the only way—
though machines like the new Ferrograph are
now fitted with pause-controls which operate
with such smooth rapidity that editing by
dubbing ought to be possible on them. As,
however, it will be a very long time before I can
sport two new Ferrographs, | revert to the
chopping-block.

My own preference is for the em1 Editall,
though there are others and you may prefer
them. But what | do find bothersome is the
fact that my block is not screwed to the deck.
The Wearite decks are drilled to accept a Bib
splicer—though, in my judgment, in the wrong
place. It should be immediately below the
heads, not away in the left-hand corner of the
deck. And the FEditall screw-holes do not
register with the holes on the Wearite deck.
(Those of the Romagna do, by the way.) So
one is left with the thing able to slide all over
the place while one works with it, and easily
brushed off between cuts—to say nothing of its
propensity to scratch off the enamel from the
deck-plate.

Here is a point which deserves attention
from designers. If they would copy Wearite
but provide two sets of threaded holes, one for
the Editall and one for the Bib, we could all be
happy, and that much more skilful.

“I used to be a grocer”

Your Tape Dealer

OXFORDSHIRE

!UGSkUUUdG

for the
TAPE RECORDER

of vour choice
46 George Street Oxford 47783

SHROFPSHIRE

Your Tape Dealer

WARWICKSHIRE (contd.)

Coventry's 100°, tape recorder and hi-fi
specialists for service and sales.

Akai — Ampex — Bang & Olufsen —
Ferrograph — Leak — National —
Radford — Revox — Sony —
Tandberg — Truvox — Woyndsor

Coventry Tape Recorder Service
33 King William Street, Coventry
Telephone Coventry 29668

SHREWSBURY'S NEW SOUND GENTRE

Ferrograph-Leak-Akai-Rogers-Goodman etc.
HEAR THEM IN OUR DEMONSTRATION STUDIO

OPEN ALL DAY
TUESDAY-SATURDAY

Hi-Fi Ltd.

Tel. 55166 (facing the famous Lion Hotel)

GRIFFIN RADIO LTD
(the high fidelity people)
Fully comprehensive stocks and
advisory service for

Monaural and Stereophonic High Fidelity,
Radio, Tape and Disc Equipment
94 BRISTOL STREET

BIRMINGHAM 5 Tzlephone MID 1359

SURREY

YORKSHIRE

FARNHAM SURREY

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

% We offer a real after sales service.

“% Easiest of terms.

% Mo parking problems.

Lloyd & Keyworth Ltd.

THE RECORD SHOP
26-27 DOWNING STREET, FARNHAM
SURREY Telephone : Farnham 5534
SURREY AND HAMPSHIRE'S HI-FI SPECIALISTS

TAPE RECORDER lﬂm
CENTRE (HALIFAX) &

stock all the best Tape Recorders, Hi-Fi ©
Equipment, Tape, Pre-Recorded Tapes,
etc.

DEMONSTRATIONS DAILY BY EXPERT
STAFF

30 King Cross Street,

0
0

CROYDON'’S

TAPE RECORDER CENTRE

All leading makes in stcck. Hi-Fi equipment, cabi-
nets, etc. Service agents fcr AKAI Tape Recorders
SPALDING ELECTRICAL LTD.,
352,354 Lower Addiscombe Road,
CROYDON.

ADDiscombe 1231 /2040

Halifax Phone 66832 lﬂx
o
SCOTLAND
GLASGOW
Scotland's Leading Tape Recorder, Video and Hi-Fi
Specialists

G. H. STEELE LTD.
Hear true Hi-Fi sound on our 22 speaker comparator
system. 14 Hi-Fi ¢ Irati ready for d ration.
SONY VIDEO CENTRE

Agents for : Armstrong, Leak, Fisher, Rogers, Quad,
B & O, Goldring, Garrard, Thorens, Connoisseur,
Goodmans, Wharfedale, Kef, Celestion, Decca,
Truvox, Philips, Sony, Arena, Revox, Tandberg,
Brenell, Ferrograph, Akai, Uher, Grundig.

CREDIT TERMS — PART EXCHANGES
Repairs and Servicing Tel. Douglas 7124

SUSSEX

WORTHING. SUSSEX

Stocking Ferrograph, Revox, Sony.
Tandberg, Truvox, Philips, EMI, Luxor,
etc.,onfullycomparative Demonstration.

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

141 St Georges Road, Glasgow C3

Recording Studios

WARWICKSHIRE

. recording and
m]b transcription service

Mono and Stereo records . latest cutting methods, auto-

matic varigroove, feedback cutter heads, limiters and

equalisers, techniques hitherto ovailable only to the

professional, facilitating high undistorted cutting levels

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

45 HIGH STREET
BURNHAM
Tel. 61303 BERKS

BIRMINGHAM
TAPE RECORDER CENTRE
266 BROAD STREET, BIRMINGHAM 1
(Opposite Bingley Hall)

Most leading makes high fidelity equipment.
Part exchanges welcomed,

Telephone Midland 2680

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

MAGNEGRAPH

| Hanway Place, London, W.I. LAN 2|56
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CLASSIFIED

ADVERTISEMENTS

Advertisements for this section must be pre-paid. The rate is 6d. per word (private), minimum 7s. 6d., Bo:
Nos. 1s. 6d. extra. Trade rates 9d. per word, minimum 12s., Box Nos. 2s. extra. Copy and remittance fo
advertisements in DECEMBER 1968 issue must reach these offices by 18th OCTOBER addressed to
The Advertisement Manager, Tape Recorder, Link House, Dingwall Avenue, Croydon, CR9 2TA.

Replies to Box Nos. should be addressed to the Advertisement Manager, Tape Recorder, Link House
Dingwall Avenue, Croydon, CR9 2TA and the Box No. quoted on the outside of the envelope. The distric:

after Box No. indicates its locality.

STUDIO FACILITIES

SITUATIONS VACANT

TAPE EXCHANGE

Hi-Fi and Tape Recorder salesman required
by R.E.W. (Earlsfield) Ltd. at their Tooting
branch. Good pay and conditions. Apply the
Manager, 266 Upper Tooting Road, London
S.W.17. Tel. 01-672 9175 or 672 8267.

FOR SALE—PRIVATE

Autumn . . . time to turn to tapetalking.
Today’s most fascinating hobby! 4d. stamp
for particulars. Worldwide Tapetalk, 35 The
Gardens, Harrow,

Tapespondents. Free sound magazine.
Details free. Far and Wide Recording Club,
Eccles, Maidstone, Kent. S.A.E. please.

First offer of £30 secures Telefunken M300
portable tape recorder with TD7 microphone.
Finish slightly soiled but mechanically and
electronically sound with newly fitted record/
replay head. May be inspected/collected
(Bucks.) by arrangement. S.A.E. in first
instance please to Austin Eden, c/o The Editor,
Hi-Fi News, Link House, Dingwall Avenue,
Croydon CR9 2TA.

‘Tape Recorder’ copies for sale from 1959-
March 1968 in complete volumes. Also
‘Amateur Tape Recorder’ and ‘“Tape Recording’
from 1959-1963. Box No. 541 (Surrey).

WANTED

FOR SALE—TRADE

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

Always be careful (and money-wise) before
buying quality equipment. Send your require-
ment list to Audio Supply Association for
evaluation and quotation. See below . . .

If quality matters consult first our 70-page
photographically illustrated catalogue (5/6) and
equipment housing guide (1/6). Members enjoy
unbiased advisory service, preferential terms.
Membership 7/6. Our associates also manufac-
ture records from your own tapes, or record
the Master at our studios (Steinway Grand).
Bulk terms for choirs, fund-raising. Please
specify requirements. Audio Supply Associa-
tion, 18 Blenheim Road, London, W.4.

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 PAD 552I.

Highest prices offered for good quality Tape
Recorders and Hi-Fi. R.E.W., 266 Upper
Tooting Road, London, S.W.17.

GOOD QUALITY TAPE RECORDERS
PURCHASED FOR CASH. TELEPHONE
01-472 2185.

Stereo or mono Wal-Gain pre-amplifier. 14
Hillside Avenue, London, N.11.

MISCELLANEOUS

Repairs. Our modern service department
equipped with the latest test equipment
(including a wow and flutter meter and multi-
plex Stereo Signal Generator) is able to repair
Hi-Fi and Tape Recording equipment to
manufacturer’s standards. Telesonic Ltd., 92
;l'lco%enham Court Road, London, W.1, 01-636-

Skilled tape recorder repairs carried out by
expert personnel of many years’ experience
backed by extensive test equipment: Wow and
flutter meter, audio valve voltmeter, audio
generator, oscilloscope, etc., with final test
performance figures quoted if required —
Ferrograph specialists. Tape Recorder Centre,
Tel-Lee-Radio, 220 The Broadway, Wimble-

don, S.W.19. 01-542-4946.

J & B Recordings. Tape to disc—latest high
level disc cutting, all speeds. Mastering press-
ings, studio, mobile. 14 Willows Avenue,
Morden, Surrey. MITcham 9952,

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

Your tapes to disc. 7in. 45—18/-, 10in. L.P.
—48/-, 12in. L.P.—55/-. 4-day postal service
Masters and Vinylite pressings. Top profes-
sional quality. S.A.E. photo leaflet: Deroy
?l:udios, High Bank, Hawk Street, Carnforth,

ancs.

Studio Sound Recording Studios. Recording
and disc transcription service. Latest high-level
cutting techniques. Mono and stereo records.
Exceptional quality obtained from amateur
recordings. Members A.P.R.S. 31-36 Hermi-
tage Road, Hitchin, Herts, Telephone
Hitchin 4537.

POST THIS COUPON

FOR A REGULAR COPY OF
TAPE RECORDER

Subscription Department, TAPE
RECORDER, Link House, Dingwall
Avenue, Croydon CR9 2TA,

Please send me a copy of each issue
of TAPE RECORDER for

months commencing with the

e T e e e 1 ']

issue for which | enclose remittance |
of £iizvanu Seenuand d. l
[
|
|

Postal Subscription Rates :

|

|

|

I

I

Great Britain : Post paid for 12 '
months 36/-, 6 months 18/- :

|
|
|

Overseas : Post paid for |12 months
38/6, 6 months 19/6



SANYO

PORTABLES

put you in the world
class

Sanyo Campanetta 15H-860

I5 transistor 7 band portable, Long Wave, Medium Wave, 4 Short
Waves and FM. Superb reception sensitivity through double antenna
system. Excellent tone quality from large oval 4" x 6" speaker. AFC
control on FM stations. Fine tuning control. Battery (6 ‘D’ size) or
mains operation with adapter. Output power max. 2000 mW. Undis-

torted 1400 mW.
Recommended selling price £61.19.0.

Even if you’ve a roomful of fixed hi-fi
in your home, you’ll still be impressed
with the performance of these special
SANYO portable radios and tape
recorders. Everything about them is
designed to give the highest possible

performance within a reasonable com-
pass of size and price.
For further information write to:

Sales Manager, Marubeni-Iida Co. Ltd,
164 Clapham Park Road,London SW4.

S A N Y O reliability is built in




FREE

We're giving away 10,000 of these 53" self threading reels. Each one’s worth 9/10d.
All you need to do to get this: fill in the coupon and send it off with the front-end Tartan slip from your purchase of any reel of
‘Scotch’ Magnetic Tape of 4" diameter or larger —we’ll send you your reel by return. So long as we’ve got one to send.
We’ve only 10,000. So hurry!

*Automatic wind-on. Just lay tape in hub of spool. The reel then threads itself. *#No loose ends.
#*Cuts down tape handling #Maximum tape protection #Fastest known method of threading reel.

= Lot S
»” VN

¢ COMPANY \
To: Mr. R. Perkins, 3M Company Limited, \

, 3M House, Wigmore Street, London, W1A 1ET.
Please send me a free 53 self threading reel.
I enclose the front-end Tartan slip from a 4"

(or larger) reel of ‘Scotch’ Magnetic Tape.

NAME
ADDRESS

This offer applies to the U.K. only.

4

|

| ® 3m ®
| !

- _ — — 3M and 'Scotch’ are trademarks.
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