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These

authentic,
framed space
pictures. Yours
for only 9/6

(Each worth 19’6 at least!)

MARINER

R S

POLARIS
Actual size of all pictures 161" x 143"

3 m Minnesota Mining & Manufacturing Co. Ltd., 3M House, Wigmore St., W.1. HUNter 5522
COMPANY 3M and SCOTCH are trademarks of Minnesota Mining and Manufacturing Company.

TIROS

3M Company commissioned these beautiful coloured prints of Tiros, Mariner and
Polaris from Oleg Stravrowsky, internationally famous painter. Each one is
authentic in every detail, each one could be yours for a mere 9/6 and the tartan
tab from a reel of ‘SCOTCH’ Magnetic Tape.

Framed in white painted wood in contemporary style, either individually or as
a set, they make fascinating and educational decoration for a study, a boy’s
bedroom or, because the colours and designs are so good, for your living room.

The research that leads the way in space

3M Company research has provided communications systems for much of the
space programme. The same research developed ‘SCOTCH’ Magnetic Tape with
Superlife, used by tape enthusiasts all over the world. The most stringent precau-
tions and meticulous standards are essential - - S —
for all equipment used in space — the same .

standards are applied to the recording | To: 3M Company, SPACE, 3M House,
equipment sold to you.

You can get your Tartan Tab from any
reel of ‘SCOTCH’ Magnetic Tape, 4" size

or over.

Wigmore Street, London, W.1.

Please send me — tick which
Tiros [] Mariner [ ] Polaris []

I
|
f
|
| enclose ... tabs—one for each =
]
i
|
|
|

Offer closes 31st Jan. 1967

SR |

|
|
|
|
|
I and cheque/P.O. for ...
i (9/6 each)
|
Scotch ...
3 1 |
first with the new ideas i e e i e T ll E
i STICK YOUR TARTAN TABS HERE E
L



BRITAIN’S LARGEST SPECIALISTS

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

satisfied customers.
@ HIGHEST PART EXCHANGES @ OVER 100 MODELS ON DISPLAY
@ UP TO 2 YEARS’ FREE SERVICE

@ INTEREST FREE TERMS

TRUVOX RI04

To all our
Area we offer a2 unique
return write to our Head Office :

81 HIGH HOLBORN, W.C.I (I minute Holborn Underground)
242/4 PENTONYILLE ROAD, M.l (3 minutes from King's Cross Station) TERminus 8200
228 BISHOPSGATE, E.C.2 (I minute Liverpool Street Station)

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

TRAVEL FREE TO NUSOUND

idi the Greater London
ty. For full details by
191 Plashet Road, London

A
! &
Free Travel facili

AKAI 355 The world’s finest and most

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

239 gns.

TELEFUNKEN 300 ¢, cmarkadle

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

TRuvox RIM A first class quality

mono tape re-
corder. All transistorised amplifier. Freq. 30-
17,000. 3 Speeds. 7" Tapes. Y.U. Meter. Mixing
facilities. Auto tape stops. Locking pause con-
trol. 4 Wat{l:s._lﬁ_Heads. Before and a7f:6r record
manitaring facilities, etc. gns-

SONY Tc260 A brilliant new 4 track

stereo model. Separate
record and playback volume controls. Bass and
treble controls. V.U. meters. Automatic tape
stops. 7”7 Tape. 2 Speeds. Superb Hi-Fi quality.
Complete incl. 2 dynamic microphones. Fantastic

value at 97 gns.

A b 2 k all
UHER 4000[- tra::il::;rised tt::::er:f

mains portable, Unbelievable performarlce'.
d:

REVOX 736 The stereo tape recorder
that sells by reputation
alon'e. One of Switzerland's finest products. Full

Freq. 40-20,000. | WWatt output, 4 Sp

tapes. Ultra lightweight only 6lb. Capable of

recording to the highest standards and used
-3 £ : 1.

vy b o 103 gns.

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

7 gns.

SPECIAL OFFERS!

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

SPECIAL OFFERS!

FI-CORD 202A Brand new, few only 39 gns.
SIEMENS 2 Stereo As new 39 gns.
GRUNDIG TK60 Stereo Perfect order 49 gns.
TELEFUNKEN 85KL Perfect order 39 gns.

AKAI x4 Completely fully transistorised

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

microphones,
99 gns.

AMPEX I Ioo The latest fully aute-

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

e .

most advanced design available I 50 gns.

AIWA TP Iooz Completcly port-
able battery/mains

4 track stereo recorder. 2 Speeds. 5" Tapes.
2 Loudspeakers (one detachable). Separaterecord/
Wlay controls for each channel. 2 V.U. Meters.
eighs only 7Ib. Unbelievable sterec perform-
ance. Complete, inc. two microph and every
acc. Fantastic value. 44 gns

WYNDSOR VANGUARD

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

VORTEXION WVB  One,cf che mos

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

£115.10.0

B & o 2 The most comprehensive

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

119 gns.

Th hen-
BRENELL Mk 5M [0 053¢ freid monc

BRENELL Mk 5 11 7.c5 27 esns

unch d but highly developed over many years.

recorder made by this f; British comp 3
3 heads, 4 speeds. Up to 10" tapes. Bass, treble
controls. Mixing. Before and after record com-
parison facilities. V.U. Meters. & watts output.
Separate record/replay amplifiers. 93 gns

4 Speeds. 4 Watts, 2 Tracks. 8}" Tapes. Super-
imposing facilities. Monitoring. 3 Motors, An
extremely well made and thoroughly reliable
design of high performance. 14 gns

CHAncery 7401 HIGH HOLBORN :

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

BIShop‘s.te_ 2609 Monday to Friday 9 a.m. to 6 p.m. Closed all day Saturday.
LEE Green 1397 Open Sunday 10 a.m. to 2 p.m.

KING’S CROSS, STRATFORD, LEWISHAM, EAST HAM:

GRAngewood 6543 Monday to Saturday 9 a.m. to 6 p.m. Halfday Thursday.

NUSOUND TAPE RECORDER CENTRES

347



Emitape 99-the long play tape formulated

for 4-track recorders

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

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

The onqinat and lagest British
i :

THE MOST ADVANCED MAGNETIC RECORDING TAPE IN THE WORLD

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

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

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

AN E.M.I. GROUP PRODUCT

E.M.I. TAPE LIMITED,
HAYES, MIDDLESEX
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Incontestably the best value for money

The Elizabethan LZ32, a brilliant three speed, twin track recorder.
Combines consummate reliability and accuracy with the unerring
attention to detail for which Elizabethan are so famous. Wonderful
value at 32 gns. . .. indeed the LZ32 is hailed as producing sound equal
to some tape recorders costing three times as much.

Just check these exciting features:

Light-weight (24 lbs) with rugged construction

A special 10 elliptical speaker for superb tonal quality

Separate bass and treble controls for complete flexibility

And if you want four tracks there's the LZ34, available at 34 gns.

Of course, there’s no limit to the versatility of the Elizabethan range.
For the avid enthusiast who can afford to pay a little more there’s the
LZ102, a fully transistorised 4-track 3-speed mains operated recorder,
at 49 gns. Or the magnificent LZT11, a complete stereophonic tape
recording system with facilities for sound on sound and sound with
sound, at 75 gns. Prices quoted are recommended.

The Sound alone tells you it’s

elizabethan
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LZ711

Elizabethan Electronics Limited,
Crow Lane, Romford, Essex




hand what to whom? The Grampian DP4

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

ably reliable and sensitive to a wide range

you've
got o

hiand it to

(w

of sounds—uniform frequency response to
all sounds between 50-15,000 c¢/s. The
DP4 complete with connectors and 18 ft.
screened lead:— low impedance model
£8.5.0.,, medium and high impedance
model £9. 5. 0. A complete range of stands,
swivel-holders, reflectors and other acces-

sories is available.

Obtainabre from all good dealers. For illustrated
literature and inf: fan, write or teleph -

GRAMPIAN REPRODUCERS LTD

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

rampian

THE RECORDER CO

for best machines on advantageous terns

12 Monthly Edsh 5 Ig Monthly gash
Deposit Payments Price eposit 'ayments Price
£ s d £ s. d. Gns. MAINS 4-TRACK £ 5. d. tys. d. Gns.
4-TRACK STEREO!MOND Fidelity Playmaster ... 8 15 0 1 9 2 25
Sony TC200 . 25 4 0 4 4 0 72 Fidelity Playrnanc4 1017 0 116 2 31
Akai 1700 2713 0 412 2 79 Ferguson 3218 . g o 119 B 34
Philips EL3534 32 4 0 5 7 4 92 Ferguson 3222 12 5 0 2 010 35
Tandberg 74 . 21 0 5 8 6 93 Philips EL3558 1414 © 290 42
TandhergSerles 12... 3615 0 6 2 6 105 Grundig TKI7L 15 1 0 210 2 43
Sony TCS500A... . 3615 0 6 2 6 105 Truvox 44 ... 16 9 0 21410 47
Beocord 2000K 47 5 0 717 6 135 Grundig TK400 .. 16 9 0 21410 47
BeocormeDe Lnxe 48 13 0 8 2 2 139 Woyndsor Vanguard ... 20 13 0 3 810 59
Akai M8 & 51 2 0 810 4 146 Philips EL3556 e 21 14 0 312 4 62
Akai X300 .. 6610 0 I 1 8 190 Truvox RI04... 3l 30 5 310 89
MAEHNS Z-TRACK
Ferguson 3220 815 0 1 9 2 25
Fidelity Playmam:'z 916 0 112 8 28
SedeTXi - 98S 1988 B AL
rundig
Truvox42 .. .. 16 9 0 214 0 47 r
TlndbergB’IB .. 1818 0 330 54 / EREsr
Tandberg 92 .. .. 24 3 0 4 0 6 69
Brenell 5/3 2518 0 4 6 4 74
Brenell 5/3 (Heter) 2713 0 412 2 79
Truvox RI02.. 31 30 5 310 89
Brenell 5/3 ‘M W 3211 0 5 8 6 93
Ferrograph 631 350 51010 95 Eﬁﬁgﬁguf"“‘“g - —_ "
ilips .
S Teason e UNI S 3 0 3 810 5o PhilipsELISS T 920 1104 26
Truvox PDI04 %45 0 626 a5 SO TCEOMe 1.4 4 i3 2
Beacord 1500... w15 0. &2 6 105 orolAbEfetlea d211 90 2.2 0 A
Ferrograph 634 46 4 0 714 0 132 Mgk
Telofunken 301 4T - 1818 0 33 0 54
: elefunken
Open Saturday § p.m.-Friday 6.30 p.m. Akai X-4 Stereo 3413 0 515 6 99
H.P. also over 18 and 24 months Uher 4000L ... 3 1 0 6 0 2 103

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

FREE DELIVERY
PART EXCHANGE

THE RECORDER CO.
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NEW B & O MODELS

Beocord 2000T De Luxe

Built-in 4-channel mixer. Twin faders for
both mono and stereo offering balancing
facilities in both channels during record and
playback. Multi-playback. Synchro play-
back for slide projection. Echo effects.
2 detachable speakers. Electronic overload

protection circuit. 139 gns.
Beocord 200K
Table model as above less speakers.

S gns.

Beomaster 900K Table Radio

Solid state stereo amplifier with built-in
Decoder and twin speakers for Multiplex
stereo broadcasts. 12 watt stereo output
L.W., M.W. and F.M. Teak or Rosewood

72% gns.

Special Offer !

AKAI 44 S 4 TRACK STEREO/MONO

3 Speeds—7%, 31, 1 % 6 Watts Stereo
output % 2 VU Meters Horizontal or
Vertical use + Self-contained Speaker
* 7" Tape capacity Power supply 100-240
v AC 50/60 cycles % Auto stop % Exclusive
precision micro gap head for high fidelity
reproduction.

These are latest models, BRAND NEW,
supplied complete with demonstration
tape, full instructions and makers 12
months guarantee. Currently listed
at 82 gns. OUR PRICE 66 gns.

Dep. £7 14. & 8 m’thly instalments of £7 14,

(DEPT. R) 188 WEST END LANE, WEST HAMP-
STEAD, LONDON, N.W.6 Tel. SWI 4977




Stereosuperb

TC2504 Tape deck completes your system

FEATURES B Long life, solid state, all transistor circuit Bl Single lever control
for all tape functions ll Smooth and wide frequency response ll Automatic end of tape

switch, tape index counter Ml 57 Gns.
SPECIFICATIONS:

Power requirement
Tape speed
Frequency response

Signal-to-noise ratio
Flutter and wow

Harmonic distortion
Erase head
Record/Playback head
Bias frequency

Level indication

100. 110. 117, 125, 220 or 240 V. 40 watts, 50/60 cps.
Instantaneous selection, 7% and 3% ips. (19 and 9.5 cm/s).
30-18,000 cps at 7% ips. 4 3 db 50-15,000 cps at 7% ips-
30-13.000cps at 33 ips.

Better than 50 db

Lessthan0.19%at19cm/s

Lessthan0.25%at9.5cm/s

1% at 0 db line output.

In-line {stacked) quarter track, EF17-2902H

In-line (stacked) quarter track, PP30-420

Approx. 55Kc

Two VU meters (calibrated to O VU at 12 db below
saturation of tape)

Input

Qutput

Transistors
Weight
Dimensions
Accessories

Low impedance microphone inputs —

Transistorised (will accommodate any Microphone from
250 ohm-1 K ohm impedance)

Sensitivity =72 db (0.2 mv)

High impedance auxiliary inputs

Sensitivity—12db (0.2v)

Low impedance line outputs

Augxiliary Record/Playback connector

25D64 (x6), 258382 (x2), 258383 (x2)

Approx.16.9 Ibs.

14.2 (W) x 6.3 (H) x11.4in (D) (360 x 158 x 287 mm)
Connecting leads. Head cleaning ribbon.

60 c/s pinch wheel capstan

SONY

RESEARCH MAKES THE DIFFERENCE
See your local Sony dealer now or write to:
Sony U.K. Sales Division, Mercia Road, Gloucester.

Tel:Gloucester 26841-London Showroom 70-71 Welbeck St, London, W.1.
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LOOKING FOR SUPERB Hi-Fi...
Choose British Heathkit models

AND SAVE £££’s BY BUILDING ANY MODEL YOURSELF

All models covered by Heathkit guarantee

Compare any Heathkit model
for price, performance, quality

OUR WIDE RANGE INCLUDES :—

AUDIO

Cabinets, Turntable Units, Mono and Stereo Amplifiers, Pickups, Speaker Systems,

Ease of Assembly is guaranteed—even for those without previous experience—by Mono and Stereo Control Units, Tape Pre-amplifiers, Tape Decks, etc.

the comprehensive yet simple step-by-step construction manual supplied with every
Heathkit model. RADIO

Because you build them yourself—Heathkit units cost considerably less than AM/FM and FM Tuners, Transistor Radios, SW and Communication Receivers.
comparable pre-assembled equipment. You cannot buy the parts any other way as
cheaply.

Every Heathkit product—assembled in accordance with our instruction manuals
is guaranteed to meet published performance specifications, or your money will be
dturfull)f refunded.

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

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

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

ge of our ¢ ient credit terms—you can enjoy your model
right away and pay for it in easy monthly instalments.

FM TUNER TAPE PRE-ﬁil';‘lPLIFIER STEREO CONTROL UNIT AM(FM TUNER

TAPE DECKS

%T <« TRUVOX

“MALVERN""

“COTSWOLD"

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

Kit Assembled Kit Assembled
MONO TAPE PRE-AMPLIFIER, TA-IM £19 10 0 £8 18 0 SPEAKER SYSTEMS
STEREO TAPE PRE-AMPLIFIER, TA-IS £510 0 £3518 0 COTSWOLD or MFS . £25 12 0 £33 17 0
TAPE DECKS SSU-I less legs ... £11 17 6 —
TRUVOX D93-2 4-track . £36 15 0 AL ' . »
o e
MAGNAVOX '363 4-track £1310 0

A new concept in Heathkit Loudspeaker kit

MICROPHONES:: A wide.raige; design. Completely finished, walnut veneered

Please let us know your req.

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

FOUR CHANNEL
TRANSISTOR MIXER, Model TM-I

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

EQUIPMENT CABINETS

AUDIO AND HI-FI EQUIPMENT MALVERN ... ... ... .. .. £18 1 0] £3 6 0
20 + 20W AMPLIFIER AA-22U (less cabinet) £39 10 0 | £66 11 0 | GLOUCESTER.. £1810 0| £315 0
9 4+ 9W STEREO AMPLIFIER S-99... ... £28 9 6 | £38 9 6 | CHEPSTOW .. £11 12 6 | £16 17 6
3.43W ,  AMPLIFIER S-33H U £1517 6 | €21 7 6 | PLAYBOX (by Record Housing) ... S £10 10 0
343W ., AMPLIFIER S-33 ... ... £13 7 & £I8 18 0 Other ‘Record Housing’ models to order.
‘5W MONO AMPLIFIER, MA-5 ... .. E1019 6 [ £1510 0 RECORD PLAYERS
I0W POWER AMPLIFIER, MA-12 ... ... £11 18 0 | £1518 0 . i
SOW " AMPLIFIER, MA-50 ... .. £1918 0 £2718 0 GARRARD AT-60 without Cartrldge il Wi .. E1I3 1 7
STEREO CONTROL UNIT, USC-I... ... £I910 0 | £6 10 0 g & » Demm ... .o . .. £I716 1
MONO CONTROL UNIT, UMC-| 2812 6 | £1312 6 g EE 0 =8 e
PICK UPS MOTOR UNIT. GARRARD 401 ... £32 10 0
DECCA ffss £18 18 0. DECCA DERAM  £9 196 | Inc. P.T. " . CONNOISSEUR, 2-speed £17 211
REMEMBER ‘PACKAGED DEALS’ SAVE YOU MONEY. All purchases of associated Hi-fi equipment totalling over £40 at one time qualify for inclusion.
ALL prices quoted above are Mail Order prices.
- To DEPT. HT-2
WELCOME TO OUR LONDON DAYSTROM LTD. G/ oUcESTER, ENGLAND
HEATHKIT CENTRE Without obligation, please send me TICK HERE

FREE BRITISH HEATHKIT CATALOGUE..

FULL DETAILS OF MODELS

Kindly write below in BLOCK CAPITALS e B ——

WHEN YOU ARE IN TOWN WE HOPE
THAT YOU WILL VISIT US THERE. ADDRESS ..cvivivinsomncmanrsrmmissisrtsbirmensmnsssinssesarinsissarsrssssnsensressassns st rssrs 418880 LIS IS nrsur s bEnbBERETLT

In response to the request of many

customers we have opened a showroom

and retail stores at 233 Tottenham
Court Road.
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There’s something special
about the new Ampex 1100

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

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

MaHT-0

with pre-amplifiers and power
AMPEX

amplifiers (1163) or in a walnut

cabinet (1165-3). Ampex 1100
Ampex sales and service facilities are conveniently located throughout Europe and the Middle East. For more information write to: Ampex Great Britain Ltd., Acre Road,
Reading. Berkshirs, England. Telsphone Reading 84411 - Ampex S.A. Via Berna 2, Lugano, Switzerland. Telephone 091/3.81.12 - Ampex Europa G.m.b.H.
6 Frankfurt Main, Diisseldorfer Strasse 24, Germany. Telephone 252001-56 * Ampex, 41 Avenue Bosquet. Paris 7e, France. Talephone 705.38.10.

Ampex.



HOW TO

SPLICE
TAPE . ... ...

Everyone who uses tape should know how to splice it.
There are no exceptions to this hard fact because the tape
user who has no mishaps has yet to be born ! It is as easy to
splice tape the professional and perfect way as it is to do it
badly. That is why this booklet was written—by a pro-
fessional—nearly seven years ago. Thousands of copies

have been sold, and thousands of reels of tape are the better
for it. Your copy will be sent by return, post paid, for 2/6.
It describes precisely, and with the help of fifteen actual
photographs, how to cut, splice and edit, and to make
simple joints.

Price, post paid Two shillings and sixpence.

MILES HENSLOW YEAR BOOKS LTD
99 MORTIMER STREET - LONDON W.|
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Tape Recorder thate

RIGHT FOR YOU
in the Philips range

Model EL3301 27 gns.

The brilliant new all tran-
sistor battery operated
Philips recorder with revo-
lutionary cassette loading.
Weighs only 4lb. Twin
track recording at 1§ i.p.s.

Model EL3553 36 gns.

Here's high quality at low cost in a
good-looking *‘family’’ instrument,
supremely easy to operate. Four
tracks, 1§ and 3% i.p.s. Full rich
sound from an 8in. x 3in. loudspeaker.

Model EL3558 42gns.

The ‘‘furniture’’ look in a smart
cabinet of glowing teak and grey
polystyrene. This one looks good in
any setting—sounds even better.
Four tracks, two speeds and superb
sound from 8in. x 3in. loudspeaker.

Model EL3556 62gns.

The luxury of a rich teak
cabinet plus a lavish array
of advanced technical fea-
tures . . . superb perform-
ance in a superb setting.
Four tracks, four speeds,
4 watts output from a 7in.
x 5in. loudspeaker. Frequency res-
ponse at 74 i.p.s. 60-18,000 cfs.

A Philips Tape Recorder helps you get more fun, more entertainment,
out of any activity. There's one machine in the range that’s exactly
right for you. Come and choose from the full range of machines and
accessories at our new showrooms or ask for free illustrated colour
booklet. Interest free hire purchase terms—Ilowest deposits.

See and hear them all

at R'E'W' (Earlsfield) Ltd.

Dept. TR, 266-8 Upper Tooting Road, London, S.W.17
Telephone : (Ol) 672/8267 or BAL 9175

*Please note this is our only address
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THE KIND YOUR CUSTOMERS WANT!

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

HIGH POWER BATTERIES proved for Ionger lifef

THE EVER READY CO (GB) LTD * EVER READY HOUSE * 12868 HIGH RO * WHETSTONE : LONDON N20 * TEL! HILLSIDE 8877
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COVER PICTURE

Every picture tells a story—it just
happens that this story is more subtle
than most. Our interpretation is that
Telefunken, proud of their new M204E,
are commenting slyly that someone
on that globe is incapable

of manufacturing anything so
attractive. The antique English rocking-
chair brings home just who that
‘someone’ is. But why should

such a functional and solid chair

be improved? The chair is

reliable, sturdy, and does not
deteriorate rapidly with age.

Another of the chair's pleasing
features is that it will not, unlike

the precarious Balance of Payments
situation, tip us on the floor.
However, perhaps we are erecting an
Aunt Sally, as AEG were, after

all, the first organisation to produce a
tape recorder in the modern sense,
and maybe they are still

on top of the world.

e ————
SUBSCRIPTION RATES

Annual subscription rates to

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

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

(U.S.A. $4.50) for Tape Recorder
and 38s. (U.S.A. $5.10) for

Hi-Fi News, from Link House
Publications Ltd., Dingwall Avenue,
Croydon, Surrey.

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

it appears on the Saturday.

CASSETTES AND TAPE RECORDS have sometimes
provoked black thoughts on the future of our
hobby, and phrases like “the death of splicing”
or ‘“‘mere uncreative listening” have been
bandied in our pages. Now, the announcement
of Musicassetres (see page 359) brings us into
the groove once again. The groove is indeed a
good starting point,as pre-recorded music tapes
have been battling away for a stake in the
gramophone market for many years. In some
respects tape records have achieved a modest
success, and many tape machine owners with-
out disc playing equipment have found this
type of record useful,

Although we have reservations regarding
any threat to sabotage the tape recording
hobby by techniques or uses which discourage
creativity, we feel that active recordists can
also be listeners, without a guilty conscience,
provided everyone accepts the tape recorder as
a multi-purpose instrument. For this reason
we join other magazines in publishing occa-
sional reviews of tape records alongside
constructional articles. (Such reviews un-
fortunately held over this month due to lack
of space.)

Similarly, although the cassette idea has
raised a few editorial eyebrows, we recognise
the extreme operational simplicity of these
new machines. As David Kirk remarks in the
course of his field-trial on page 379, cassette
machines will not oust reel-to-reel spooling—
ideally, they should be complementary.

But now a fresh hybrid has arisen : the
cassette machine produced specially for playing
music tapes, with tape records specifically
intended for playing on such machines.
Unfortunately the background to this develop-
ment is not a desire to satisfy a genuine demand
or to provide new goods and services for their
own sake, but to win a battle. Philips on the
one hand and the DC International group
(Telefunken, Grundig, Loewe Opta and Uher)
on the other, have produced competing
cassette systems, and in the desperate attempt
to make ‘ours’ more acceptable to the public
than ‘theirs’, the facilities of a music recording
organisation have been brought in.

Perhaps Tweedledum will beat Tweedledee,
but let it be quite clear that this is the object
of the exercise. No confidences are being
betrayed here, as at recent press conferences it
was made perfectly clear to all present that
the whole venture was a piece of naked
commercial power politics.

On the other hand, we must admit a slight
preference for the Philips cassette, and on
balance we would like to see it win this battle
which should have been so unnecessary. Apart
from other considerations, and even taking
into account the non-standard tape width in
both systems, the DCI choice of 2 ifs as the
speed is quite simply irresponsible. Why in
heaven’s name introduce yet another tape
speed only 6%% (just over one semitone) faster
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than an existing and widely used standard ?
However, let battle rage and may the best
man win.

A side issue, not new but underlined by the
Musicassette development, is the price of tape
recorded music. In the past, tape has in nearly
every case been more expensive than disc for
a given quantity of music : costs of material
and the multiple copying processes have made
this inevitable. Narrower tape and a speed of
1% ifs will certainly lower the former, while
larger scale production may help to spread the
capital costs for the latter. Also, confining the
catalogues to the type of material used—in the
main—for background music, should nullify
some of the supposed advantages of discs.
Despite this, the new cassette records cost £2
each for the direct equivalent of existing discs,
some of which sell at 33s. We do not know
which is more silly, a pricing system offering
reissues of records at higher than original
prices, or that semitone speed difference. Still,
as we said, it’s a case of Dum and Dee.
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Call it ‘the PSP Factor'. It stands for the ideal balancing of Performance,
Styling and Price you get only from Truvox. Truvox build this quality into
everything they make. You'll recognise it instantly in the all-transistor, all-
British Recorders and Tape Units illustrated right. A spec. will give you
only the cold clear facts. The moment of truth comes when your Truvox
stockist demonstrates it. Then ‘the PSP Factor' really comes alive. Only
Truvox build this ‘PSP Factor' into everything they make.

Tape Recorders (Monaural) Stereo Tape Units
S S S S S e S S e L S S S e Two-track 76 gns. Haif-track 93 gns.
Four-track 78 gns. Quarter-track 88 gns.

TECHNICAL SPECIFICATIONS, RECORDERS & TAPE UNITS
Reel size: Upto 77

Signal to molse: better than 50db

Inputs: (1) Microphone 1mV at 50K ohms,
Tape Speeds: 74", 33" & 1" p.s. constant within £1%4

(2) Radio/P.U. 50mV at 100K ohms. _
3 . Into 1552 load.
Drive: 3 motors, separate capstan motor, heavy Qutput (Recorder only): 5 watls, Into €2 loa

|
% I Qutput to ext. amp:  Emitter follower, across 100 ohms,
Fo :N::::’:Irm:'“"g;“ in;0FF; Fasltica. | output Voltage variable up to IV. R O
4 moSTNICL compensated. | . Record Gharacteristics to 70 S at 14" ps. I [ ] \/ } (
|

Winding Time: 60 sec. for 1200 the new European standards 140 13 33" p.s.

Frequancy response:  30—17,000 ¢,p.s. -+ 2db, at 74" p.s. (19 em) Wow & Flutter: 74" p.s. better than .19, _
40—10,000 ¢.p.s. £+ 2db, at 347 p.s. (9.5cm) 31" p.s. better than .15%4

13" p.s. better than .25%,

60—8.000 ¢.p.5. 4 3db, at 1" p.s. (4.75cm)

Amplifier distortion: Oscillator frequency: 90Kcs. .
(Recordar only) .35 of 1% at 5 watts. Dimensions ';::ww:‘ 16° X 1787 x 84" WL 34 Ibs TRUVOX build the
Hum:  better than 45db l and weight  PD102/104: 167 x 16§" x 8" Wt 28 Ibs Psp Fac{or into everﬂhiﬂg “ley make
Write to K. C. Smith for illustrated leaflet and plete technical specification

TRUVOX LIMITED * NEASDEN LANE - LONDON NW10 * TELEPHONE: DOLLIS HILL 8011
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LISTEN TO THIS SPEC’

EW thinking at Garrard has resulted in a

taped recorded ‘audio catalogue’, aimed
at blind audio enthusiasts. Available to
registered blind individuals from the Tape
Circle, 32 Paton Hcuse, Stockwell Road,
London S.W.9, the recording comprises a
3,000 word description of Garrard turntables
and record-playing mechanisms. Part of the
tape is also devoted to details of the company's
activities, accessories and spares. Complete
technical specifications, design features and
prices are stated for each unit.

The Tape Circle is a postal service catering
for the supply of tape recorded material to the
blind. Their programme includes fiction and
general interest items, extracts from magazines
and newspapers.

UHER INTRODUCE LANGUAGE LABORATORY

ISTRIBUTION of Uher language-teaching

systems is now under way at the Bosch
Ltd. showroom, 205 Great Portland Street,
London W.1. Heart of the ‘laboratory’ is the
Universal 5000, a domestic tape recorder with
additional features for high-quality dictation.
Each booth incorporates a 5000 and is con-
nected to a central control panel. This panel
enables the instructor to communicate with
pupils, individually or as a class, and permits
relay of pre-taped lessons from a 784 twin-
channel recorder. The latter machine may also
be synchronised with a slide projector.

PHILIPS
INTRODUCE
‘MUSICASSETTES'

NCOURAGED by the success of the

EL3301 battery tape recorder, Philips are
now marketing two new mains-powered
cassette machines. Although of unusual
appearance, the most original feature of the
stereo EL3312 is its method of tracking. Four
tracks are squeezed on to the {in. tape, each
pair of stereo tracks being adjacent rather than,
as is the convention, interlaced. This system
has a strong disadvantage in terms of cross-
talk between adjacent tracks, but Philips make
no claim regarding its suitability as a }-track

mono recorder. A point in favour of this-

tracking technique is that %-track mono and
4-track stereo cartridge recorders are rendered
compatible. Styling of the EL3512 is similar
to that of the EL3310 illustrated. The EL3310
retails at £36 15s. and has %-track mono
facilities only.

For the three cassette designs, Philips have
also introduced, and are now marketing,
commercially recorded Musicassettes. Avail-
able through distributors of Philips records,

these are all being dubbed in stereo for either
single channel or double channel reproduction
—depending on the equipment used. All are
recorded at 1% i/s and cost £2 each.

A SOUND REVIEW
HREE Reslo microphones are reviewed
on the latest ‘recorded magazine’ to be
produced by Stereo International. Commen-
tary by John Shuttleworth links a series of
live music recordings, demonstrating overall
quality, while other passages compare the
pickup pattern of each model on voice record-
ings made in noisy surroundings. Copies are
available to non-members for 17s. 6d. (includ-
ing cost of 5in. tape and postage) from Stereo
International, 33 Grove Park Road, London,
S.E.9.

Q-CORDS WITHOUT ACCESSORIES
-CORD battery tape recorders are now
being offered without accessories, at a
correspondingly reduced price of £28 7s. The
R.119K and 203 are available at this price
(with 44in. spool and patch-cord) or at £33 12s.
with all accessories. In both cases, recorders
will be covered by a six months guarantee
covering cost of labour and parts. Distributor:
C. Braddock Ltd., 266 Waterloo Road, Black-
pool, Lancashire.

GRUNDIG RANGE SELECTED FOR DESIGN
CENTRE

OUR Grundig tape recorders in the Luxus

range have been selected by the Council of
Industrial Design for display at the Haymarket
Design Centre. Machines concerned are the
TKI14L, 17L, 18L and 23L. Styling of the
TKG6 battery portable has been altered and the
new Model TK6L raised in price by £4 4s. to
£80 17s.

NEXT YEAR OF HI-FI

OW available from Imhofs is the 1966-67

edition of their catalogue This Year of
Hi-Fi. Whereas past editions have been
published at the beginning of each year, a
switch to late summer has enabled equipment
introduced at the Awdio Fair to be included.
Fifty-six pages of data and illustration are
devoted to a selection of currently available
audio and tape equipment. A separate price
list is supplied with the catalogue, which is
obtainable free of charge from Imhofs (Retail)
Ltd.,, 112-116 New Oxford Street, London
W.C.1.

SOLDERING EXPLAINED

ULTICORE Solders are now producing
a leaflet entitled Hints on Soldering,
which combines sales literature with practical
advice to inexperienced circuit-builders. The
leaflet is aimed at the handyman and non-
technical reader, and is being distributed to the

public through the retail trade.

MULLARD SERVICING

HE service department of Mullard Ltd.

was recently moved from 294 Purley Way,
Croydon, to premises at Mitcham. Personal
enquiries, letters and parcels should be directed
to Mullard Ltd., Service Department, P.O.
Box 142, New Road, Mitcham Junction,
Surrey.

359

DANCE TO THE BRENELL
“ DISCOTHQUE is a restaurant that can-
not afford a band.” Whether or not they
conform to this view, the folk of Piccadilly
apparently derive pleasure from dining and
dancing to the 200W output of a Wharfedale
amplifier bank, connected to a 104in. capacity
Brenell tape recorder and a pair of Thorens
turntables. Four of the amplifiers feed a total
of 17 loudspeakers, the fifth amplifier acting
as a standby in case of failure on any one
channel. Careful arrangement of the speakers
permits high volume sound to be reproduced
over the dance floor, while a comfortably low
level is obtained in the dining vicinity. The
Brenell-Wharfedale-Thorens trio are employed
at Sibylla’s of 9 Swallow Street, the installation
being by 3D Sound Lid.

FISH RECORDING

AGNETIC tape is currently being utilised

at the White Fish Authority’s Hull
Industrial Development Unit, to design an
accurate fish detector. The one that got away
this time, may next time be caught by Scotch
tape. Research into fish detection has been
undertaken for several years by the WFA and
has centred around the use of echo-sounding
equipment. A library of recordings has been
built up, comprising echoes from many species
of fish, made in varying weather conditions
and at different depths. An instrumentation
tape recorder, operating on three channels at
60 ifs, gathers the signals from prototype
narrow-beam echo-sounders that have been
fitted to three new fishing vessels, The sounder
transmits signals at a minimum frequency of
30 Kc/fs vertically downwards from the vessel
to some 300 fathoms. An area of sixty feet
along the sea-bed, and eight feet above it, is
scanned by the signal arc. Outcome of present
work is hoped to be a horizontal sounder,
enabling the location of fish up to a mile in
front, or to the side, of the boat.

NEXT MONTH

PUBLISHED ON Friday 14th October, the
November issue will feature one of the
most comprehensive reviews ever given to a
battery tape recorder. The Uher 4000L will be
tested before and after a twelve week field
trial, to assess the rate of performance
deterioration. Service data and a circuit
diagram of the Akai M8 will be given by H.
W. Hellyer, while Richard Noble describes
the application of magnetic tape in data
processing.




F there is one field in which we are not
marching solidly backwards it is stereo
radio broadcasting. Advocated by Wireless
World in the 1930’s, stereo transmissions were
recently introduced on an apparently perman-
ent basis, using the Zenith-G.E. pilot-tone
multiplex system. Although no assurance has
been given by the BBC that this system is their
final choice, manufacturers and importers are
hurriedly preparing to supply stereo FM
tuners, and decoders with which to convert
existing mono tuners. (A survey of stereo
tuners and decoders is included in the
September Hi-Fi News, currently on sale.)

How does this affect us? Many tape
recorders are understood to be incapable of
making ‘whistle-free’ copies of pilot-tone
transmissions, whether dubbed in mono from
a mono tuner, or in stereo. The whistle is
generated by beating between the recording
bias signal and 19 Kc/s pilot-tone. Itis difficult
to say, at present, whether all recorders, other
than those specifically adapted, will be prone to
‘whistling’, though our own experiments seem
to indicate that, for one reason or another,
some recorders will accept multiplex broad-
casts without trouble.

The technigques of modifying existing
recorders to prevent beating are described by
John Earl on page 366 of this issue. One way
of overcoming the need for such modification,
unless you already possess a stereo recorder
unsuitable for multiplex broadcasts, is to buy
a model with a very high bias frequency (such
as the Truvox PD100) or with a built-in filter
(in the pattern of the Tandberg Series 12).
We have made a point, therefore, of mentioning
the suitability of machines for FM stereo under
the FEATURES heading. Manufacturers have
been consulted in all cases regarding this
particular entry, and any omission of the
feature indicates that the model would probably
require adaptation. Any recorder can, of
course, be used successfully with the Revox
Multiplex Filter, now being marketed at £12
(see New Products, page 381).

Following the pattern of the September
1965 survey, we are publishing the manu-
facturer’s claimed frequency response (or
range) only for a 74 ifs tape speed. This should
simplify comparison of specifications. Only
exceptions to this procedure are machines
which do not feature that speed.

Where no output is quoted, and ‘output
from preamplifiers’ is given as a feature, the
recorder may be taken as being a tape unit—
namely a complete recorder minus replay
power amplifiers and speakers.

Strictly professional stereo recorders (over
(£400) have been excluded from the survey, due
to the detail and variety of design modifications
available to individual purchasers.

Akai X-4

pe——
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Akai X-300

IERE] TAPE REGORDER

A COMPREHENSIVE SURVEY
OF CURRENT EQUIPMENT

Akai X-355

Ampex 800
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Beocord 1500 De-Luxe

EMI TR52/2CT

Braun TG60

Beocord 2000L De-Luxe

Elizabethan LZ711
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AKAI M8. SPEEDS: 15, T4, 3% and 1§ i/s. WOW
AND FLUTTER: 0.15% RMS. FREQUENCY
RESPONSE: 30 c¢/s-25 Kc/s +3dB. OUTPUT
POWER: 6W x 2. SPEAKERS: Two 4in. SPOOL
CAPACITY: 7in. TRACKS: Four. LEVEL
INDICATORS: Two VU. MICROPHONES: Two
moving-coil. WEIGHT: 47lb. DIMENSIONS:
20 x 13 x 9in. FEATURES: Cross-field bias, inter-
changeable capstans, FM multiplex recording.
PRICE: £153 6s. DISTRIBUTOR: Pullin Photo-
graphic Ltd., 11 Aintree Road, Perivale, Green-
ford, Middlesex.

@ Review: March 1966.

AKAI 1700. SPEEDS: 74, 3% and 1§ i/s. WOW
AND FLUTTER: 0.18% RMS. FREQUENCY
RANGE: 40 c/s-18 Kc/s. OUTPUT POWER: 5W x 2.
SPEAKERS: Two 5 x 7in. SPOOL CAPACITY:
7in. TRACKS: Two or four. LEVEL INDICATOR:
VU. WEIGHT: 33Ib. DIMENSIONS: 134 x 134 x 9in.
FEATURES: Interchangeable capstans (15 i/s
accessory available), FM multiplex recording.
PRICE: £82 19s. DISTRIBEUTOR: See above.

AKAI X-4. SPEEDS: 74, 34, 17 and {} i/s. WOW
AND FLUTTER: 0.16% RMS. FREQUENCY
RESPONSE: 40 c/s-20 Kc/s +3dB. OUTPUT
POWER: 2W x 2. SPEAKER: 5in. elliptical. SPOOL
CAPACITY: 5in. LEVEL INDICATORS: Two
meters. MICROPHONES: Two moving coil.
WEIGHT: 12lb. DIMENSIONS: 10 x 9% x 4in.
FEATURES: Cross-field bias. Powered by recharge-
able nickel-cadmium battery. Mains unitand charger
supplied. Battery life is six hours per charge.
PRICE: £137 11s. DISTRIBUTOR: See above.
@ Review: March 1966,

AKAI X-100D. TAPE SPEEDS: 15, 74, 34, 1} and
4§ i/s. WOW AND FLUTTER: 0.15% RMS. FRE-
QUENCY RESPONSE: 30 c/s-25 Kcfs +3dB.
SPOOL CAPACITY: Tin. WEIGHT: 30Ib. DIMEN-
SIONS: 13% x 134 x 9in. FEATURES: Output from
preamplifiers. Cross-field bias. FM multiplex
recording. PRICE: £103 19s. DISTRIBUTOR:
See above.

AKAI X-306. TAPE SPEEDS: 7§ and 31 i/s. WOW
AND FLUTTER: 0.05% RMS. FREQUENCY
RESPONSE: 30 c/s-24 Kc/s +3dB. OUTPUT
POWER:20W x 2. SPEAKERS: Two 6 x 4in. SPOOL
CAPACITY: 104in. LEVEL INDICATORS: Two
VU-meters., WEIGHT: 47lb., DIMENSIONS: 13} x
16 x 9in. FEATURES: Cross-field bias, FM multiplex
recording. Transistorised amplifier. 15 i/s capstan
available. PRICE: £199 10s. DISTRIBUTOR:
See above.

AKAI X-355. TAPE SPEEDS: 74 and 31 i/s (15i/s
capstan supplied). WOW AND FLUTTER: 0.08%
RMS. FREQUENCY RESPONSE: 30 c/s-24 Kc/s
+3dB. OUTPUT POWER: 20W per channel.
SPEAKERS: Two 6iin. SPOOL CAPACITY: Tin.
(104in. extension arms available). TRACKS: Four.
LEVEL INDICATORS: Two VU-meters. WEIGHT:
62lb. DIMENSIONS: 174 x 16 x 12in. FEATURES:
Cross-field bias. Bi-directional solenoid-control
transport. FM multiplex recording. Sound on
sound, automatic replay, automatic rewind. Separ-
ate record and replay heads. PRICE: £250 19s.
DISTRIBUTOR: See above.

@ Review: September 1966.

AMPEX 863. TAPE SPEEDS: T4, 3% and 1§ i/s.
WOW AND FLUTTER: 0.15%. FREQUENCY
RESPONSE: 50 c/s-15 Kc/s +4dB. OUTPUT
POWER: 6W RMS x 2. SPOOL CAPACITY: 7in.
TRACKS: Four. MICROPHONES: Two moving-
coil. LEVEL INDICATORS: Two VU-meters.
WEIGHT: 37Ib. DIMENSIONS: 19 x 13% x T7iin.
FEATURES: Output from preamplifier and power
amplifier. Twin capstan, solenoid-controlled
transport. Automatic tape reversal. Variable replay
equalisation. PRICE: £127 10s. MANUFAC-
TURER: Ampex Ltd., Acre Road, Reading,
Berkshire.

@® Review: February 1966. (continued on page 363)



Beethoven, Bach and the gang are

playing at our p!ace tonight

The drama of a one-hundred piece orchestra
apparently playing in your living-room has
to be heard to be believed ! And now you,
can create stereo effects for yourself. How ?
With the wonderful new TK 340 Hi-Fi
stereo tape recorder. Read on.

Separate recording and playback

amplifiers mean that the horizons of
the TK 340 owner are limitless.

3-speed, 4-track, full stereo/mono control.
The sleek cabinet hides a polished steel

chassis and main parts, fitted with 6 valves,
12 transistors, 3 diodes and 4 rectifiers.
(all for 145 gns).
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The TK 340 has two output stages and
built-in loudspeakers giving a total output
of no less than 16 watts ! This makes it the

ideal choice for use as a public address
system, and for this purpose the TK 340 has
a P.A. button fitted as standard.

Y Like to know more? Post this coupon to Grundig (GB) Ltd.,
| Lendon, l?(-ﬂlw a 32-page celour caulogu?thoﬂnn all

| the new Grundig stereograms, tape recorders and radios.

| Name...... ... AR

(Block lelters, please).

| Address

e e e i e




Grundig TK340

Korting MT3624

Telefunken M204E

Ferrograph 632H

Tandberg Series 6

Luxor MP424
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AMPEX 1153, Transistorised version of Mode/ 863.
FEATURES: Automatic reverse/playback, automatic
threading. Output from preamplifiers. WEIGHT:
27lb. PRICE: £149 10s, Other specificational
details as above.

AMPEX 1163. OUTPUT POWER: 6W RMS x 2.
WEIGHT: 39lb. PRICE: £159 10s. Other specifica-
tional details as Mode/ 1153.

AMPEX 2100. FEATURES: Automatic reverse/
record/playback. Four heads. Mono mixing.
(Available in November)

BANG AND OLUFSEN BEOCORD 2000T
DE-LUXE. SPEEDS: 74, 3% and 1§i/s. WOW AND
FLUTTER: 0.02% p-p. FREQUENCY RESPONSE:
40 c/s-16 Kc/s +2dB. OUTPUT POWER: Bw x 2.
SPEAKERS: Two, mounted in detachable lids.
SPOOL CAPACITY: T7in. TRACKS: Two-track
record, two-and four-track replay, through separate
heads. LEVEL INDICATORS: Two VU-meters.
DIMENSIONS: 93 x 17# x 134in. FEATURES: Four-
channel mixing with twin slide faders. Echo.
Straight-through amplification. Inter-track recording.
Multiplex stereo recording. PRICE: £145 19s.
DISTRIBUTOR: Bang and Olufsen U.K.
Sales Division, Mercia Road, Gloucester.

@® Review: June 1965,

BANG AND OLUFSEN BEOCORD 2000L,
DE-LUXE. Teak plinth housing. No speakers.
PRICE: £141 15s. Other specificational details as
Model 2000T.

BANG AND OLUFSEN 1500 DE-LUXE. PRICE:
£110 55. OQutput from preamplifiers. Rotary gain
controls. Other specificational details as Mode/
2000T.

BRAUN TG60. SPEEDS: 7} and 3% i/s. WOW AND
FLUTTER:0.1% R.M.S. FREQUENCY RESPONSE:
20 c/s-16 Kc/s to DIN standard. SPOOL CAPACITY:
7in. TRACKS: Two. LEVEL INDICATORS: Two
VU - meters. DIMENSIONS: 16§ x 114 x 7in.
FEATURES: Output from preamplifiers. Separate
record/play heads, transistor tape amplifier, solenold
tape transport. Three Papst motors. PRICE: £308.
DISTRIBUTOR: Fi-Cord International, Charl-
woods Road, East Grinstead, Sussex.

BRENELL STB2/5/2. SPEEDS: 15, 74,34 and 1{i/s.
WOW AND FLUTTER: 0.1%. FREQUENCY
RESPONSE: 40 c¢/s-15 Kc/s +2dB. SPOOL
CAPACITY: 8iin. TRACKS: Two-track record,
two- and four-track replay, through separate heads.
LEVEL INDICATORS: Two PPM. WEIGHT: 48ib.
DIMENSIONS: 194 x 174 x 94in. FEATURES: Inter-
changeable capstans. Variable bias. Output from
preamplifiers. PRICE: £120. MANUFACTURER:
Brenell Engineering Ltd., 231-235 Liverpool
Road, London, N.1.

BRENELL STB1/510/2. SPOOL CAPACITY:
104in. NAB. PRICE: £140. Other specificational
details as Model STB2/5/2

EMI TR52/2CT. SPEEDS: 7f and 3% i/s. WOW
AND FLUTTER: 0.25%. FREQUENCY RESPONSE:
50 c/s-10 Ke/s +2dB. SPEAKER: Single monitor.
SPOOL CAPACITY: 8fin. TRACKS: Two. LEVEL
INDICATOR: VU-meter. WEIGHT: 80lb. DIMEN-
SIONS: 20 x 174 x 13¢in. FEATURES: Output from
preamplifiers at 4-6dm. PRICE: £150. MANUFAC-
TURER: EMI Electronics Ltd., Hayes, Middle-
sex.

@ Review: May 1960.

ELIZABETHAN LZ711. SPEEDS: 74,32 and 1§ i/s.
WOW AND FLUTTER: 0.15%. FREQUENCY
RANGE: 60 c/s-14 Kc/s. OUTPUT POWER:3W x 2.
SPEAKERS: Two 8 x 5in. detachable. SPOOL
CAPACITY: 7in. TRACKS: Four. LEVEL INDICA-
TORS: Two meters. MICROPHONES: Two crystal.
WEIGHT: 40lb. DIMENSIONS: 25 x 16 x 9in.
FEATURES: Magnavox Studiomatic tape deck.
PRICE: £78 15s. MANUFACTURER: Elizabethan
Electronics Ltd., Crow Lane, Romford, Essex.

(continued on page 365)



Bang & Olufsen -
for those who value design
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[l Split mixer controls ] Two track record and playback plus four track playback
[l High/low input impedance selectors ] Three channelinterchangeable mixerunit
[l Variable echo facility

Plus all the highly developéd and proved mechanical and electronic specifications
featured in the Beocord 2000. Price: 135 gns. Portable version 139 gns.

For comprehensive information and the name of your nearest Bang & Olufsen Dealer, write to Geoffrey Smith, Bang &

Olufsen U.K. Sales Division, Mercia Road, Gloucester. Tel: Gloucester 26841, or see the 2000 De Luxe at our London
Shewroom, 70-71 Welbeck Street, London, W.1. Tel: HUNter 2143,




Tandberg Series 12

Uher 724L

Sony TC260

FERROGRAPH 632. SPEEDS: T4, 3% and 1§ i/s.
FREQUENCY RESPONSE: 30 c/s-15 Kc/s +3dB.
SPOOL CAPACITY: 8fin. TRACKS: Two. LEVEL
INDICATORS: One PPM. WEIGHT: 48lb. DIMEN-
SIONS: 184 x 173 x 9§in. FEATURES: Separate
record and replay heads. Qutput from preamplifiers.
Monitor amplifier. Solenoid stop mechanism. Bias
and erase links. PRICE: £132 6s. MANUFAC-
TURER: Ferrograph Co. Ltd., 84 Blackfriars
Road, Lendon, S.E.1.

FERROGRAPH 632H. SPEEDS: 15, T and 3% i/s.
PRICE: £138 12s. Other specificational details as
Model 632H.

FERROGRAPH 634. Quarter-track version of
Model 632. PRICE: £138 12s.

GRUNDIG TK340. SPEEDS: 74, 3% and 1§ i/s.
WOW AND FLUTTER: +0.1%. FREQUENCY
RANGE: 40 c¢/s-18 Kc/s. OUTPUT POWER: 8W x 2.
SPEAKERS: Two 6 x 4in, side-facing. SPOOL
CAPACITY: 7in. TRACKS: Four. LEVEL INDICA-
TOR: Magic-eye. WEIGHT: 37lb. DIMENSIONS:
21 x 8% x 16in. FEATURES: FM Multiplex recording.
Separate record/play heads. PRICE: £152 S5s.
MANUFACTURER: Grundig Ltd., Newlands
Park, Sydenham, London, S.E.26.

KORTING MT3623. SPEEDS: 74 and 3% i/s.
OUTPUT POWER: 2:W x 2. SPEAKERS: Two Tin.
elliptical. SPOOL CAPACITY: 7in. TRACKS:
Four. LEVEL INDICATORS: Two magic-eyes.
WEIGHT: 23lb. DIMENSIONS: 164 x 13 x T#in.
PRICE: £72 19s. 6d. DISTRIBUTOR: Europa
Electronics Ltd., Howard Place, Shelton,
Stoke-oh-Trent, Staffordshire.

KORTING MT3624. SPEEDS: 74, 3% and 1§ i/s.
CUTPUT POWER: 3W x 2. SPEAKERS: Two Tin.
elliptical. SPOOL CAPACITY: 7in. TRACKS:
Four. LEVEL INDICATORS: Two magic-eyes.
WEIGHT: 35ib. DIMENSIONS: 203 x 14 x 8in.
FEATURES: Separate record/play heads. Clip-on
spool turntables for mono dubbing and preamplifier
for stereo dubbing available as extras. WVariable
echo delay from sliding replay head. PRICE:
£102 18s. DISTRIBUTOR: See above.

@ Review: May 1966.

LUXOR MP423. SPEEDS: T4, 3% and 1% i/s.
OUTPUT POWER: 2W x 2. SPEAKERS: Two Tin.
elliptical. SPOOL CAPACITY: 7in. TRACKS:
Four. LEVEL INDICATORS: Two magic-eyes.
WEIGHT: 24ib. DIMENSIONS: 14 x 114 x 6#in.
FEATURES: Mounted in teak plinth. PRICE: £77 14s.
DISTRIBUTOR: Britimpex Ltd., 16-22 Great
Russell Street, London, W.C.1.

.30 c/s-18 Kc/s +2dB.
1 h

LUXOR MP424. Portable carrying case. WEIGHT:
28¢lb. PRICE: £80 17s. Other specificational details
as Model MP423.

LUXOR MP463. SPEEDS: 31 and 1§ i/s. PRICE:
£82 19s. Other specificational details as Mode/
MP423.

LUXOR MP464. SPEEDS: 31 and 1§ i/s. PRICE:
£85 1s. Other specificational details as Mode/
MP424.

NATIONAL RQ753. SPEEDS: 74, 3% and 1§ i/s.
SPEAKERS: 6¢in. elliptical and 6in. circular. SPOOL
CAPACITY: 7Tin. TRACKS: Four. LEVEL INDICA-
TORS: Meters. WEIGHT: 28lb. DIMENSIONS:
14 x 134 x 94in. PRICE: £84. DISTRIBUTOR:
United Africa Mechanical and Electrical Co.
Ltd., United Africa House, Blackfriars Road,
London, S.E.1.

PHILIPS EL3555. SPEEDS: 74, 3% and 1§ i/s.
WOW AND FLUTTER (at 3% ifs): 0.6%. FRE-
QUENCY RESPONSE: 40 c/s-8 Kc/s +3dB.
OUTPUT POWER: 2.5W x 2, SPEAKERS: 7 x 5in.
(cabinet), 4in. (detachable lid). SPOOL CAPACITY:
7in. TRACKS: Four. LEVEL INDICATOR: Magic-
eye. MICROPHONE: Stereo cardicid moving-coil.
WEIGHT: 28lb. DIMENSIONS: 174 x 13% x 8#in.
PRICE: £78 15s. MANUFACTURER: Philips
Electrical Ltd., Century House, Shaftesbury
Avenue, London, W.C.2.

PHILIPS EL3312. SPEED: 1f i/s. WOW AND
FLUTTER: 0.6% p-p. FREQUENCY RESPONSE:
60 c/s-10 Ke/s +3dB. OUTPUT POWER: 1.8W x 2,
TRACKS: Four (stereo), two (mono). LEVEL
INDICATOR: Meter. MICROPHONE: Stereo
moving coil. FEATURES: Cassette loading.
Adjacent-track stereo. PRICE: £50 8s. MANU-
FACTURER: See above.

REVOX 736. SPEEDS: 7t and 3% i/s (15 and T i/s
version available at £163 13s.). WOW AND
FLUTTER: 40.01%. FREQUENCY RESPONSE:
OUTPUT POWER: 6W
(single-ct | itor). SPEAKER: 8in. SPOOL
CAPACITY: 10¢in. TRACKS: Two or four. LEVEL
INDICATORS: Two VU-meters. WEIGHT: 45lb.
DIMENSIONS:; 18 x 13 x 11in. FEATURES: Separate
record/play heads. Solenoid switching. Photo-
transistor auto-stop. Multiplex filter available to suit
736 and other recorders, price £12. Remote control
and slide synchroniser available. PRICE: £131 5s.
(chassis only), £133 7s. with cabinet. DISTRIBU-
TOR: C. E. Hammond Ltd., 90 High Street,
Eton, Windsor, Berkshire.
@ Review: September 1965.
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SABA TK230S. SPEEDS: 74 and 3% i/s. WOW
AND FLUTTER: 0.15%. FREQUENCY RANGE:
40 c/s-20 Kc/s. OUTPUT POWER: 5W x 2. SPEAK-
ERS: Two 6iin. elliptical. SPOOL CAPACITY: 7in.
TRACKS: Four, LEVEL INDICATOR: Magic-eye.
WEIGHT: 30lb. DIMENSIONS: 164 x 14 x 74in.
PRICE: £98 14s. DISTRIBUTOR : Saba Electron-
ics Ltd., Eden Grove, Holloway, London, N.7.
® Review: December 1964,

SANYO MR909. SPEEDS: 7¢and 3#i/s. OUTPUT
POWER: 24W x 2. SPOOL CAPACITY: T7in,
TRACKS: Four. LEVEL INDICATORS: Two
meters. MICROPHONES: Two moving-coil.
WEIGHT: 20lb. FEATURES: Mixing, sub-miniature
jack sockets. Detachable lid loudspeakers. PRICE:
£75 12s. DISTRIBUTOR: Sanyo Sales and
Service, 23 Savage Gardens, London, E.C.3.

SONY TC250A. SPEEDS: 74 and 3% i/s. SPOOL
CAPACITY: 7in. TRACKS: Four. LEVEL INDICA-
TORS: Two meters. FEATURES: Outlet from pre-
amplifiers. Transistorised. PRICE: £59 17s.
DISTRIBUTOR: Sony U.K. Sales Division,
Mercia Road, Gloucester.

SONY TC260. SPEEDS:7{and31i/s. WOW AND
FLUTTER: 0.19%. FREQUENCY RANGE: 30 c/s-
18 Kc/s. OUTPUT POWER: 5W x 2. SPEAKERS:
Two side-facing 4 x 8in. SPOOL CAPACITY: Tin.
LEVEL INDICATORS: Two meters. WEIGHT: 34lb.
DIMENSIONS: 214 x 16 x 8in. FEATURES: Transis-
tor tape amplifier. PRICE: £101 17s. DISTRIBU-
TOR: See above.

TANDBERG 6. SPEEDS: 74, 3% and 1§ i/s. WOW
AND FLUTTER: 0.1%. FREQUENCY RANGE:
30¢/s-20 Kc/s. SPOOL CAPACITY: 7in. TRACKS:
Two or four. LEVEL INDICATORS: Two magic-
eyes. WEIGHT: 25lb. DIMENSIONS: 16 x 12 x 6in.
FEATURES: OQutput from preamplifiers. Separate
record/play heads. PRICE: £11510s. DISTRIBU-
TOR: Elstone Electronics Ltd., 81 Kirkstall
Road, Leeds 3.

@ Review: February 1961 (i-track), April 1862
(4-track).

TANDBERG 12. SPEEDS: 74,34 and 1§ i/s. WOW
AND FLUTTER: 0.15%. FREQUENCY RESPONSE:
40 c/s-16 Kc/s +2dB. SPOOL CAPACITY: Tin.
TRACKS: Four. LEVEL INDICATORS: Two magic-
eyes. OUTPUT POWER: 10W x 2. WEIGHT: 23lb.
DIMENSIONS: 15} x 113 x 7in. FEATURES: Straight-
through amplification. Multiplex filter. PRICE:
£110 5s. DISTRIBUTOR: See above.

(continued on page 382)



Fig. 2 (immediate right): Interior view
of a Dynaco stereo tuner

Fig. 3 (upper right): Fisher decoder
connected to Rogers switched tuner

Fig. 4 (lower right): Truvox FM100,
wired for stereo reception
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AVING regained our breath following the

BBC's announcement of its plans to put
into immediate effect a substantial development
in stereo sound transmissions, many of us will
now be exploring the possibilities of taping
these new programmes. This, indeed, is quite
feasible and promises many exciting hours of
experiment.

From the technical point of view, there are
one or two things that we should know about
stereo broadcasting and one or two problems
that we may come up against in the early days
of our experiments in this new medium. These
are explained in this article ; but before diving
in at the deep end, let us get used to the
environment.

-The stereo signals contain all the information
required by an ordinary mono tuner to give a
correctly balanced mono output. In addition,
however, they contain the stereo information.
This information is totally discarded by the
mono tuner, but the stereo tuner is designed to

-accept it and to deliver an output on two
channels in the usual stereo manner,

All stereo tuners are ordinary mono tuners
up to and including the FM detector (dis-
criminator), though their IF amplifier and

FM detector design may be somewhat more
exacting than that of the inexpensive mono-
only tuner. This is to ensure that none of the
stereo information is lost in the signal’s
passage through to the detector.

True stereo tuners have, following the
detector, a special circuit arrangement called a
decoder. This processes the stereo information
and passes the audio signals in the left and
right-hand channels to the appropriate outlets,
each channel sometimes passing through an
audio amplifier stage to provide a signal of fair
level for application to the right- and left-hand
inputs of the stereo amplifier or tape recorder.
The basic idea is shown in fig. 1.

Of recent years it has been the practice of
tuner makers to concentrate on the production
of mono tuners with wiring to a rear socket, or
with an internal termination and fitment, for
the connection of a separate stereo decoder
for use at a time such as now. Few manu-
facturers, though, finalised detailed develop-
ments on decoders to the stage of assembly
and marketing, for the general policy in this
respect has been geared to the evolution of
stereo broadcasting in this country, and this
has not been very startling. The sudden
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announcement of the big stereo project by the
BBC has, therefore, taken many people by
surprise, including the manufacturers. This
means that we may have to wait a month or so
for a decoder to fit our wired-for-stereo mono
tuner. Glad to report, anyway, that the tuner
boys are now working flat out to produce
their decoders !

Enthusiasts with true stereo tuners or with
mono tuners plus matching decoders will be
able to commence operations right away.
Indeed, many have already been taping the
BBC’s experimental stereo programmes, so
quite a bit is already known about the problems.

Fig. 2 shows the inside of a true stereo tuner
by the American Dynaco company. The
decoding section is located wholly on the
printed circuit board on the right of the
chassis (as looking from the rear in the photo-
graph). This has three valves in addition to
those in the tuner sections proper. The right
and left-hand signals are fed to the two photo
sockets adjacent to the decoding section.

A separate decoder (by Fisher, but not
currently available in the UXK.) is shown
connected to a Rogers switched FM tuner in
fig. 3. Incidentally, it will be seen that the
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Rogers tuner is not one of recent vintage, yet
it performed quite well with the decoder on
the BBC's stereo test programmes, even at
50 miles from Wrotham !

This implies that it is possible to connect a
stereo decoder to almost any FM tuner. This
is, in fact, true, with the proviso that the
partnering .tuner has to be of good design and
in accurate alignment to secure the best of the
stereo signal. We cannot, in this article, detail
the ways and means of connecting decoders to
mono tuners, but readers will find some more
information on this in the September issue of
our sister magazine Hi-Fi News.

Some tuners are fitted with a single AF stage,
to serve as a buffer and amplifier between the
detector and the amplifier or tape recorder
input, and in some cases this can be used as the
right or left channel amplifier, a second one
being needed, of course, for the other channel.
Decoders sometimes have a pair of such
amplifiers, for the two channels, unless they
are designed specifically for a particular tuner.

An exclusive photograph of the inside of the
Truvox FM100 wired-for-stereo mono tuner is
given in fig. 4. This is fully transistorised, the
valveholder in the front left-hand corner of the

printed circuit board is wired to accommodate
a plug-in transistorised stereo decoder. This
decoder carries an audio amplifier/buffer for
one of the stereo channels; the matching
amplifier/buffer for the other channel is already
embodied in the mono section of the tuner.
This tuner has right- and left-hand audio out-
put sockets at the rear and a stereo transmis-
sion lamp-type indicator.

A domestic stereo-by-radio tape recording
scene is given in fig. 5. Here the Fisher decoder
is coupled to a Heathkit tuner, the stereo
output to the tape recorder being via a Heathkit
amplifier. Very pleasing results were obtained
from this set-up at 50-odd miles from the
Wrotham station, with BBC Beckly (the near-
Oxford FM booster) pumping in a 10mV non-
stereo signal in competition with the weakish
Wrotham signal (stereo) on a close frequency !
This speaks highly for the selectivity and the
stereo performance of the Heathkit tuner.

So much, then, for the general picture ; now
let us get a bird’s-eye picture of the trans-
mission/reception techniques.

The Zenith-GE system of stereo broadcasting
is employed by the BBC. Thisis the American
system partnered by Zenith radio and the
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American General Electric Company, approved
by the American FCC in June 1962 and
recommended by working parties of the
European Broadcasting Union for use on this
side of the Atlantic, but with two fundamental
differences : one that a pre-emphasis of 50uS
be used instead of the American 75pS, and
two, that a “storecasting’ channel not be used.
(In America, the stereo radio channel carries
an extra multiplexed channel on a sub-carrier
of 67 Kc/s to provide background music for
shops and stores.)

Any stereo system uses two microphones or
more, initially to provide two signals, the left-
hand signal called the A-signal and the right-
hand signal called the B-signal. The integra-
tion of the A and B signals gives the mono
signals, while the difference between the A
and B signals gives the stereo information.
Thus, A +B is called the M signal (M for mono),
while A-Bis called the S signal (S for stereo).
The M and S signals are obtained at the trans-
mitter by a device called a matrix, to which
both channel signals (i.e., the A and B signals)
are fed.

A matrix in the decoder at the tuner does the

(continued overleaf)



opposite thing. It accepts both the M and S
signals, and by their correct addition and
subtraction produces isolated A and B signals,
which are fed to separate audio channels and
speakers for eventual stereo reproduction.

Fig. 6 shows a block diagram of the system
at the transmitting end. The A and B signals
are fed to the matrix through the 50uS pre-
emphasis filter. The resulting M signal is fed
to the transmitter through a delay network,
while the S signal goes to a double-sideband
AM modulator where it modulates a 38 KC/s
sub-carrier.

Ordinary upper and lower sidebands of the
S signal are thus created, but for various
technical reasons the original 38 Kc/s sub-
carrier is not transmitted. It is suppressed so
that only the sideband signals of the S signal
are transmitted, and these go via a further
delay network. The transmitter also receives a
19 Kc/s pilot carrier signal to facilitate decoding
at the tuner.

These three signals—the M signal, the side-
bands of the S signal and the 19 Kcfs pilot
carrier signal—represent the modulation signals
for the FM transmitter They all, in fact,
simultaneously modulate the VHF carrier.

If this VHF signal is tuned in by an ordinary
mono tuner, the pilot carrier and the upper and
lower sidebands of the S signal are all theoreti-
cally attenuated due to the response of the
tuner’s de-emphasis filter. These signals fail to
affect the mono tuner, but the M signal, which
contains all the normal mono information,

Fig.5: Fisher decoder coupled to a
Heathkit FM-4U tuner,
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passes through the tuner in exactly the same
way as any other mono signal. The mono
tuner thus gives a normal output in spite of the
aerial signal carrying stereo information. The
system is thus compatible.

Fig. 7 shows how the mono, pilot and stereo
signals are spaced in frequency from each
other. This shows that the mono signal still
carries information up to some 15 Kc/s (under
ideal transmitting and land-line conditions).

Fig. 8 gives a block diagram of the tuner’s
decoder. Here Filter 1 selects the M signal
and directs it to the matrix. The S signal is not
so easily handled because it consists only of
upper and lower S sidebands, devoid of a
carrier. Before it can be processed, therefore,
the carrier has to be re-inserted. This is where
the pilot carrier sent from the transmitter comes
in. This carrier is tuned in by Filter 3, then
amplified and finally frequency doubled, mak-
ing it 38 Kc/s, the frequency of the missing
carrier.

This synthesised sub-carrier is applied along
with the upper and lower sidebands of the S
signal (the latter via Filter 2) to the synchronous
detector, the output of which represents the
audio rendering of the S signal. This, along

with the M signal, is applied to the matrix
which translates back to the original A and B
signals.

The reason why the 38 Kc/s sub-carrier is
suppressed at the transmitter and then re-
inserted again at the tuner’s decoder is basically
to do with transmitter power.

The deviation of the main carrier can be
extended up to 909 due separately to the M
signal and the S sidebands. This leaves 10%,
deviation for the low-level pilot carrier (assum-
ing 100% modulation overall). However, if
the 38 Kc/s sub-carrier were retained, the
requirement would be greater than 107
dzviation, thereby cutting down the deviation
(i.e., modulation percentage) that could be
given to the M and S signals.

The range of a VHF FM transmitter of given
ERP modulated for stereo is less than when
modulated for mono only. This is because the
effective power is divided bstween the two
stereo channels. The suppressed-carrier stereo
system decreases the effective power per channel
relative to mono by about 10%;. On a stereo
transmission, therefore, we can expect a slight
worsening of the signal-to-noise ratio with
respect to mono, but this is insignificant in
most areas, excepting, possibly, those in the
deep fringe. However, the importance of a
good aerial system is emphasised.

It was stated above that the M and S signals
each can modulate the carrier up to 90%,. This
does not mean a total modulation of 1809,
(the impossible), plus 109 for the pilot
carrier. In practice, a rise in modulation depth
on, say, the M signal corresponds to a fall on
the S signal.

The requirements in practice, therefore, are
for a tuner with decoder (separate or integrated)
and a stereo tape recorder. That is, one with a
pair of recording channels and a pair of play-

FIG. 6 MODIFIED ZENITH-GE TRANSMITTING SYSTEM
A+B=M tnouul SIGNAL M—SIGNAL
50pS PRE- DELAY
A-SIGNAL | EMPHASIS NETWORK
=LEFT I9KC/S SIGNAL ORDINARY
CHANNEL
19KC/S
MATRIX PILOT= UPPER ANO LOWER smE—
CARRIER BANDS OF S-SIGNAL
B-SIGNAL GENERATOR ONLY, CENTRED ON
=RIGHT — 3BKC/S T~
CHANNEL | 505 PRE- DOUBLE- TORC/S
Erfrmﬂs SIDEBAND | | CARRIER
AMPLITUDE sm;rs}fgt;:ﬂuu
A-B=S (srmol SN E
SIGNA
] e 38KC/S CARRIER PLUS
38KC/S CARRIER CARRIER CiERARSS OF 5 SR
SIGNAL GENERATOR
FIG. 8
R L R s P e e = e Ay =
AERIAL : M-SIGNAL ™ =
]
Y ; | FILTER | > | SeAn,
i UPPER AND LOWER SIDEBANOS ]
ORDINARY i OF S-SIGNAL MATRIX | !
UNER W SYNCHRONOUS ' p-
DETECTOR BUT| | »{ FILTER 2 > i
NOT AF STAGES| 1 AM DETECTOR | SIGNAL
]
{ ] i
! FREQUENCY -SIGNAL |
: »{ FILTER 3 f | AMPLIFIER — ' DGUBLER (Aunlm :
!
]
| 19KC/S PILOT 38KC/S SIGNAL mn |
L CARRIER SIGNAL CARRIER RE-INSERTION |
_____________ DECODING ADAPTER




back channels that can be worked for left and
right channels together. Recording then
simply resolves to the recording simultaneously
of two tracks on the tape (quarter or half,
whatever the case may be). This is not a great
deal more difficult than recording just a single
mono track, apart from securing the correct
stereo channel balance in the first place. It is
expected that the BBC will eventually put
over co-channel balancing signals or tones.

A block diagram of a complete radio stereo
reproducing system is given in fig. 9. This one,
of course, does not take into account recording.

We have seen that the stereo decoder
accommodates two fairly strong continuous
wave signals, the pilot carrier signal at 19 Kc/s
and the doubling of this, giving the sub-
carrier at 38 Kcfs. Many stereo decoders and
stereo tuners, combined, deliver quite hefty
lumps of these signals along with the A and B
signals. Thisis of little consequence when the
tuneris to drive into a stereo amplifier.

However, when the decoder or stereo tuner
is to be used for making stereo tape records of
radio programmes, these 19 and 38 Kcfs
signals can play havoc with the results by
marring the recording with whistles. The
whistles result from the 19 and 38 Kc/s signals
beating with the signal produced by the tape
recorder’s bias and erase oscillator. Of course,
neither the bias signal nor the 19 and 38 Kc/fs
signals are within the audible range by them-
selves, but when they ‘beat’ or heterodyne
together a difference-frequency signal is pro-
duced which might well be within the audio
spectrum and which then gets recorded along
with the programme signals on the tape.

There are also harmonics produced of the
fundamental frequency signals and these can
beat with the fundamental or harmonics of the
recorder’s HF oscillator. A study of the simple
decoder circuit in fig. 10 will reveal why such
signals (and harmonics) are likely to be present
at the A and B outlets.

V1A of this circuit amplifies the signal from
the tuner’s detector, while V1B forms a basic
frequency-doubler. This triode section receives
the amplified 19 Kc/s signals and tunes them by
L1. The valve here (V1B) is arranged to
deliver a strong second harmonic at its anode,
which it tunes by T1 to 38 Kc/s. Thus a signal
relatively strong in harmonics is applied to the
matrix consisting of two diodes, which are
non-linear devices, exaggerating the production
of further harmonics. Clearly, then, one can
understand why the outputs deliver not only
the wanted audio but also unwanted 19 and
38 Kcfs signals and their harmonics.

Some decoders have rejectors tuned to the
offending frequencies at the matrix A and B
outputs, these feeding into AF amplifiers, as
mentioned earlier. Also, some tape recorders
have rejectors incorporated in their ‘radio’
input circuits, but the existing state of the art
reveals that very few recorders have such
rejectors and that a high proportion of stereo
tuners and decoders deliver unwanted carrier
signals at their outlets.

There are various processes concerned with
the beating of these signals with the recorder’s
HF oscillator, including overloading and
resulting non-linear operation and, of course,
the very nature of the recording process at the
tape itself (which is singularly non-linear).

The complete solution, therefore, is to
employ low-pass filters in the A and B circuits
from the tuner/decoder to the A and B inputs
on the tape recorder. That is, one such filter in
each circuit.

This is all very well, but a problem arises due
to the closeness of the 19 Kc/s pilot carrier
signal to the upper audio passband of the
tuner. If we put a reasonably practical filter
in circuit, optimised, say, at 19 Kc/s (for
maximum rejection), we find that we tend to
attenuate wanted audio signals around the 12
Kc/s mark. This trouble can be reduced a little
by disconnecting the de-emphasis circuits in the
decoder’s A and B channzls, letting the initial
attenuation of the external filter serve to
de-emphasise as well as reject.

The author, in common with other workers
in the field, has been investigating filter
circuitry for this application, having in mind
complexity, insertion loss, economics and so
forth. Of course, it is possible to produce and
develop a filter that will take out of the
spectrum signals of almost any frequency
without affecting the audio passband of the
tuner/decoder—but one has to be practical !

It seems that the 19 Kc/s signal produces
quite a bit of trouble, and that if this is attenu-
ated by 30dB or so, the whistle problem is often
solved (not always, thougn!). The conventional
pi section filter using an inductance and two
capacitors in low-pass configuration yields an
attenuation rate of about 20dB/octave. Thus,
if the critical frequency (fc) is arranged to occur
at about 10 Kc/s the response is approaching
—20dB at 19 Kc /s. This is not always sufficient,
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though adequate with such a filter at 38 Kc/s.

If the filter is arranged as a shunt-derived
pi section (i.e., with a capacitor in parallel
with the inductance) a rejection approaching
—40dB is possible at the frequency of maximum
attenuation which, in this instance, can be
made 19 Kc/s. Unfortunately, however, if the
value of the capacitor across the inductor is
much larger than about one-tenth of the value
of the other two capacitors in the filter, the
attenuation starts to drop at frequencies above
19 Kc/s, giving only a relatively small attenua-
tion at 38 Kc/s.

Nevertheless, it is possible to keep the
19 Kc/s attenuation at around 38dB and the
38 Kc/s attenuation still about 30dB (see fig.
12) by tuning the inductance with a small
value capacitor, as shown in fig. 11. This filter
is designed for input and output impedances of
about 47K, but small alterations either way
should not matter much.

The 1 Henry choke can either be purchased
or made. It should have a ferrite core, and if
wound at home about 1,100 turns of 40 SWG
enamelled-covered wire should give the
inductance when wound carefully on a Mullard
Ferroxcube Type LAY core, or equivalent. The
capacitor C3 is a small concentric trimmer
(Radiospares) and this should be adjusted for
maximum 19 Kc/s rejection.

This, and the other filters about to be
described, should be built in a solidly made
metal box with two sections, one for the A
channel filter and the other for the B channel
filter. The two sections, of course, should be
shielded to avoid crosstalk.

DIN or phono sockets should be used for the
ins and outs and screened cable should be
used for connecting to tuner/decoder and
amplifier/tape recorder.

Fig. 13 gives a parallel-T (twin-T) resistor-
capacitor filter. This sort of filter has a
remarkable attenuation at one particular
frequency, as shown in fig. 14, which is, in
fact, the plotted response of the fig. 13 circuit.
The attenuation at 19 Kcfs is approaching
—40dB, but at 38 Kc/s it is little more than
10dB, which may be sufficient in some cases.
One disadvantage of this filter, though, is the
relatively slow rate of attenuation at the roll-
on. 10 Kc/s is, unfortunately, down by about
8dB, but this may be tolerable if the tuner/
decoder de-emphasis is disconnected. The
T resistor is made variable as a means of
shifting the rejection frequency a little one way
or the other, for maximum rejection of whistle.

GREAT ADVANTAGE

Fig. 15 shows a circuit of the same kind of
filter arranged for maximum rejection at
38 Kcfs. The plotted response of this one is
given in fig. 16. It will be seen here that the
19 Kc/s signal is only 10dB down (and whether
this will be sufficient will depend on the circum-
stances), while the 38 Kc/s signal is approaching
—40dB (adequate for pretty well all cases).
The great advantage, however, is that the
audio signal proper is only about 3dB down at
10 Kcfs.

Incidentally, the parallel-T circuits have an
insertion loss of between 10 and 12dB, meaning
that by passing the signal through them the
amplifier or recorder will receive only about
one-third (—10dB) or one-quarter (—12dB) of
the signal delivered by the A and B channels
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of the stereo tuner or decoder. Usually, though,
the signal level will be sufficient to accommo-
date this loss.

The shunt-derived pi section filter and the
ordinary low-pass pi section filter yield an
insertion loss of only about 6dB, so that about
a half of the tuner/decoder signal will be
available for the amplifier or tape recorder.

Since writing the main body of this article,
Mr. Uden—FM correspondent of Hi-Fi News
—has passed on information concerning
filters with which he has experimented for
removing the 20 Kc/s supervisory signal which
accompanies the modulation of some of the
FM Light and Third transmissions. Mr. Uden
points out that the 20 Kc/s control signal is
likely to be used at more stations as time goes
on, but at the present does not exist on Home
programmes.

The circuit in fig. 17 was found satisfactory
with a Philips recorder which suffered whistles
from the 20 Kc/s signal when recording mono,
while that in fig. 18 is a development later used
with Tandberg machines which responded
insufficiently with the fig. 17 circuit.

There seems to be no reason why the
circuits should not be modified to the extent
of 1 Kefs to extract the 19 Kcfs stereo pilot
carrier between the stereo tuner and tape
recorder. In fact, itis possible that the trimmers
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NUMBER 58

PHILIPS EXTRAS

BY H. W. HELLYER

ape recorder Servic

EADERS of Tape Recorder will be well
aware that the purchase of a basic
machine is not the end of the matter. Once the
bug bites, we find ourselves needing all kinds of
additional oddments to widen the scope of our
equipment. Special leads, attenuators, match-
ing pads, spare microphones, headsets, loud-
speakers, pre-amplifiers, mixers, mains units,
remote controls and slide or cine attachments
are among the growing catalogue of extras that
an enterprising dealer can provide. There are
now firms devoting their energies wholly to the
production of accessories.

Unfortunately, a number of readers have
complained that information about some
extras has proved hard to come by. We all
know the sort of shop that is happy to sell us
all we need—provided we can point it out on
the shelf and hand over the needful shekels.
This is rather like supermarket dealing, and
about as technical. Another dealer will take a
little more trouble, even to the extent of
ordering the spare parts for us, if we will quote
the correct makers’ designation or give him the
magic part-number. The trouble arises when
the part-number is not known and the designa-
tion that we would apply is a foreign language
to the often unhelpful manufacturer.

The tape recorder specialist will make the
effort to interpret our wishes and satisfy our
wants—not an easy task, as we are not always
very sure of our own minds. But there comes a
time when the reader needs a little information
before he trots along to the emporium clutch-
ing his hard-earned pelf in a grubby hand, and
this is where Tape Recorder can offer some
sort of servicee. Which brings us to this
month’s contribution.

A very large number of Philips, Stella and
Cossor tape recorders in the EL3541 and
EL3542 categories have been sold. The basic
machine lends itself to adaptation, and later
marks, such as the Philips models with suffix
K, Cossor models suffix /04 and Stella /03
onwards, will have been modified to take a
stereo preamplifier. Where this is not done,
the amount of work needed to carry out the
modification is quite small—and certainly
worth doing one’s-self rather than traipsing
around the town to find a retailer willing to
undertake it. Several correspondents have
raised this point and sparked off the present
article. (It is emphasised by Messrs. Philips
that work should be done on under-guarantee
machines by Philips dealers—but this is hardly
likely to apply to the range under discussion.)

The earlier models, with a stereo socket
that either had pin 3 of the DIN 3-pin socket
open, or connected to the return side of the
erase head, and employed a superimposition
switch that disconnected the feed to the erase
heads, is the one that primarily concerns us.
To modify it for stereo use, we need to adapt
the track switch for parallel playback and add

a couple of components that will give us the
required voltage to power the external pre-
amplifier unit.

This involves removing the connections
from the superimpose switch and connecting
the free ends together, insulating them and
laying them out of the way. The 4.3K resistor,
if fitted, can be disconnected and removed. It
is worth keeping in the spares box, being a
close-tolerance type. After this, we can use the
superimpose switch as a parallel-track switch,
as long as we remember to use the ‘make’
contacts in the right sense when the button is
pressed. One contact is taken to the track
switch end of the 56K resistor whose other
end goes to pin 1 of the stereo socket. The
other goes to contact 29 on the change-over
switch. This item, denoted SW2, is the one on
the ECL82 board of the 3541/15B range, the
rearmost switch on the 3541 range, and the
inner of the two parallel switches on the 3542
range. See fig. 1. The wiring diagram, simpli-
fied from that issued by the makers, is shown
at fig. 2.

This puts both sections of the record/play
head in parallel during playback. To use as a
stereo playback machine, the track switch
must be in the Track 1 position, and the parallel
effect button left open (i.e., if we connect the
superimpose button accordingly). Then the
recorder’s internal amplifier will reproduce
the left-hand channel of a pre-recorded tape,
and the external amplifier the right-hand
channel.

We now have the signal at pin 1 of the
stereo socket, via the 56K resistor. Before
moving on to the power supply for the preamp,
one small job is needed. The 470-ohm resistor
fitted in the head return lead of the earlier
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00 IT YOURSELF
EXHIBITION

MAIN FEATURES INCLUDE

How to make a glass fibre chair

The new building regulations explained
Half cost house—planning it

Fixing metal gates

Making the most of a recess

Buyers' guide to hinges

Fruit preserving

00 IT YOURSELF OGTOBER
ISSUE OUT NOW 16

Published on the 5th of each month

From newsagents and bookstallis.

Don't forget to visit our Stand Nos. A25 and A26 at the
D.LY. Exhibition, Olympia, Empire Hall,

open until September 24th,

“Q”- CORD

BOTH MODELS REDUCED ! !
27 Gns.

(with radio-lead and empty 4.in. spool)

As many potential purchasers prefer to use either
existing accessories or purchase to their own choice,
the “Q"-Cord is now supplied only with spool and
radio-lead.

Still delivered anywhere in the U.K. carriage/ins.
paid and still carrying our unique 6 months compre-
hensive guarantee covering both labour and parts.

Accessories available for the machines :—
Microphones from 3gns.
AC mains adaptor. NL | (RI119K) 5gns.
NL 2(203) 7gns.
6 volt re-chargeable accumulator (203 only) égns.
1200ft. TP tapes on 4}in. spools £2 2 0.

The finest machine under £40. The battery/mains
portable machine using Bogen heads, with AC bias/
erase 3} ips. 2hrs. playing time with 1200ft. tape.
5Ib. only.

Write to-day for full details to :—

C. BRADDOCK LTD.
266 WATERLOO RD., BLACKPOOL Tel. 45049

PERFORMANGE
Ist [}IaSSSOUND QUALITY
and STYLING . ..

RT5 34 ens

A.M. RADIO
TUNER 9 gns
EXTRA

This is a tape recorder
designed and made to fulfil
all the essentials of a first
class machine plus the
advantages of a Consolette
cabinet in Teak veneers with
space to add a radio tuner. 4
Record direct to tape, or use it as a radio with
excellent sound quality reproduced through the
tape amplifier and its high fidelity speaker.
From retailers everywhere or write to manufacturers for leaflet.

STEREOSOUND PRODUCTIONS LTD
CAPITAL WORKS BRIGHOUSE YORKS.

London & Southern Counties Distributors
HIGHGATE ACOUSTICS, Gt. PORTLAND ST., W.I.

(Museum 2901)

We are happy to announce that we can now supply

BRAND NEW BRITISH & GERMAN
REGORDING TAPES

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

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. To date no refund has been requested.

German price

Standard Play Eng{;:: price

3 150" 2/-
4" 300 4/- 36
5 600’ 9/ 6/6
53" 900’ 11/6 8/-
i 1200 16/- 10/-
Long Play
3” 220 3/- 2/6
4" 450" é/- 5/-
5" 900" 1/6 9/-
53" 1200" 16/- 10/6
' ol 1800° 23/ 14/-
Double Play
3" 400" 6/- 4/-
4" 600" 8/6 7/-
5" 1200 21/ 13/-
53" 1800* 24/ 17}~
il 2400 9/- 2/

LEARN FOREIGN LANGUAGES the easy way from BRAND NEW .
PRE-RECORDED TAPES in GERMAN, FRENCH, SPANISH and
ITALIAN. 26 step-by-step easy lessons on each tape recorded at 3} i.p.s.
with Handbook. Retail 59/6 each. QUR PRICE 19/6 each.

lied 1

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

N. WALKER Ltd.
28 Linkscroft Ave., Ashford. Phone : 53020 Hiddx.
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AST month we saw how the main prob-

lems of getting an undistorted signal on to
tape are solved. Now we must consider the
process of converting the magnetic recording
back into an audio-frequency alternating
current. This brings difficulties of its own,
which we can begin to investigate by consider-
ing the recording itself.

A tape on which a signal has been recorded
is, in effect, a series of flexible magnets, each
with its own field. Their physical length will
depend both on the frequency of the signal
and the tape speed at which the recording was
made. Fig. 1, which is drawn well cut of
scale, shows how the magnetism ties in with the
original sound wave.

We can calculate this length quite easily.
Suppose for example that a pure tone of
1 Kcfs was recorded at a tape speed of 74 ifs.
As we can see from the figure, each cycle
produces a pair of magnets of opposite
polarity. This of course is due to the reversal
of current during each cycle. So the length of a
single magnet will be 7.5 or 0.00375in.

2000
Putting the figure into words, each magnet has
a length of just under four thousandths of an
inch—not a great deal to play with.

Higher frequencies and lower tape speeds
produce even shorter magnets. If the recording
we have been considering had been made at a
tape speed of 1% ifs there would have been
four times as many magnets to the inch,
giving a length of less than one thousandth of
an inch. Increasing the frequency to 10 Kc/s
would cut down the length to less than a
ten-thousandth of an inch. As we shall see
later, the shortness of the recorded magnets is a

flux linkage changes. Basically, the two are
directly proportional, but in tape recording
we must take other factors into consideration.

In our reproducing head the flux linkage is
constantly changing because the tape
magnetism is a function of the air pressure
variations due to the origiral sound wave. So
provided the tape speed is the same as that at
which the original recording was made, the
induced EMF follows the amplitude variations
of the sound picked up by microphone. We
can feed it to an amplifier which drives a
loudspeaker.

This would be a very straightforward pro-
cess if we were dealing with a 1 Kc/s note only,
but in practice our sound signal is a constantly
varying mixture of sine-waves at different
frequencies and amplitudes. Consequently,
the tape magnets differ in both strength and
length and we run into complications caused
by the relationship between magnet length
and gap width. We only get the ideal situation
shown in fig. 2(a) when the two are more or
less equal.

Our first snag is encountered when we
attempt to reproduce low notes. If a 1 Kcfs
note recorded at 7% ifs produces magnets just
under four rhousandths of an inch in length,
then without stretching our mathematics too
far we can deduce that the magnets produced
by recording 100 ¢/s at the same speed will be a
little less than four hundredths of an inch long.
The gap in the tape head is very narrow, and
consequently at 100 cfs the magnets are
considerably longer than the gap, giving us the
situation illustrated in fig. 2(b). Here the ends
of the magnet are so far apart compared with
the gap width that only part of the field threads

FIG. 2

REPRODUCTION

(b)

MAGNETIC SOUND
RECORDING

PART 6 THE PROCESS OF
REPRODUCTION

BY C. N. G. MATTHEWS

that we recorded notes of 1 Kc/s and 2 Kc/s at
equal strengths. On reproduction the voltage
produced by the 2 Kc¢/s note will be twice as
great as that resulting from the 1 Kc/s note.
Again, then, we are in difficulties. Not only
will the high notes be reproduced at strengths
out of all proportion to the low notes, but the
overtones will be accentuated with respect to
their fundamentals. Now we have to modify
the reproducing amplifier again. As well as the

major limiting factor to high frequency
reproduction.

To reproduce the signal we draw the magne-
tised tape past the reproducing head. This is
similar to the recording head, including the
gaps, but it is not supplied with an alternating
signal current. Instead, it produces the current.

‘When one of the recorded magnets is oppo-
site the gap we get the effect shown in fig. 2(a).
In spite of the gaps, the overall reluctance of the
soft iron core is much lower than that of the
surrounding air, so the magnetic field is
concentrated in this easier path. In other words,
the core becomes a magnet whose strength and
polarity are determined by the strength and
polarity of the tape magnetism.

Ideally, each line of force from the tape
magnet passes through the core and so threads
the coils wound on it. Under these circum-
stances each line of force links with each turn
of the coils. A basic law of electricity is that
whenever this flux linkage changes, an EMF
is induced. The magnitude of this induced
EMEF is governed by the rate at which the

the core. As a result, the flux linkage is weaker
and the induced EMF is lower. To make
matters worse, the longer the magnets, the
slower the change of flux linkage. These two
factors combine to give a serious loss of volume
at low frequencies. The reproducing amplifier
must include circuits to compensate for this.

Once the low frequency loss has been
overcome, we run into another difficulty. The
reproducing head has a rising frequency
characteristic of 6dB per octave. Perhaps this
piece of engineering jargon should be trans-
lated before we go any further. The decibelisa
logarithmic unit of comparison which was
described in the first article of this series, so we
need not go into details. But a 6dB rise in
voltage means that the voltage is doubled. The
octave is of course a musical interval. For our
purposes we can say that when we raise the
pitch of a note by one octave the frequency is
doubled.

The effect of this rising frequency charac-
teristic could be to destroy completely the
quality of reproduction. Suppose for example
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FIG. | THE RECORDED MAGNETS

boost for the bass, we must incorporate a
falling frequency characteristic of 6dB per
octave so that this compensates for the rising
characteristic of the reproducing head.

As we approach the upper end of the
frequency range, the relationship between
magnet length and gap width again comes into
play, giving us the condition illustrated in
fig. 2(c). Here the tape space occupied by one
complete cycle of signal is equal to the width
of the gap, which is now bridged by two
magnets of opposite polarity. Since the
magnetic fields threading the core are equal
and opposite, the total magnetic effect is nil.
With no flux linkage to change there can be

(continued on page 375)
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BRITAIN'S PREMIER MAIL-ORDER

RECORDING TAPE SPECIALISTS
IMMEDIATE 24 HOUR SERVICE ON ADVERTISED LINES

SEND TODAY AND SAVE!

® NEW AMAZING OFFER! @

RUNDIG <« or

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

DON'T MISS THIS RARE OPFORTUNITY. SEND NOW!

TYPE DESCRIPTION LIST PRICE ONE THREE SIX
GLI8 1800° L{P 7" reel 50/- 29/6 86/- 165/~
GLIS 1200° L/P 53" reel 35/- 21/- 60/- 114/~
G59 900’ S/P 53" reel 8/- 17/- 49/- 93/-

Post and Packing | féd. for single reels, OTHERWISE POST FREE!

Theres more to this || LFORD TAPE Near HALF-PRIGE

A bulk purchase of premium grade, top quality P.V.C. MAGNETIC TAPE from one
of the world's foremost experts in film coating technology. With FULL LEADER
e c el an stop foil, Polythene wrapping, and in original manufacturer's boxes. Available in
long-play base only at these BARGAIN PRICES!
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me S e e e 900° on 5 reel.  List price 28/- I5/6 45/~ 84/
1800 on 7" reel.  List price 50/- 266 78/- 150/-

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

A masterpiece of disguise, a portable tape recorder
housed in a beautiful teak veneer cabinet. But don't be

deceived, the works entrance is just around the back. TRIPI_E PI_AY TAPE_HAI_F PRIGE !

4 tracks—3 speeds—5 watts output—8" round speaker A farge puri‘hﬁie from ;famgus world r\?nlowned manufacturer enables us to make

" H . this unique hall-price affer. rand new, ull varante d. remium grade Polyester

—7 SDOOIS—fU”V transistorised. Base Ta;e with FF:JLL LEADER and st:p foil. Tngorigin:llemalrer's bcer and poly‘;hene

i ) L. wrapped at these EXCEPTIONALLY LOVY PRICES.

The Van Der Molen is a symbol of superior British LIST PRICE  ONE THREE sIX
- -ordinati i i 450" on 3” reel 22/ 12/- 35/- 66/-
man_ufacture _the co-ordination of aest‘hetlc de_zmgn prs et Wl o ) e {7
vertical operation and excellent reproduction available 900° on 4” reel 39/- 20/6 60/- 17/
at onl 1,800 on 5” reel 66/- 34/- 101/- 198/~
v 59 GNS. 2,400 on 53" reel 90/- 46/- 137/- 270/-

Post and Packing 1/6. ORDERS OVER £3 POST FREE

SCOTCH MAGNETIC TAPE
AT NEARLY HALF-PRICE!

Over 3,000 REELS of top quality MAGNETIC TAPE, double coated, SCOTCH
made to the best possible specification and intended for the electronic

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

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

SCOTCH (150 D/C) Polyester L/P, 900 on 7” reel. ONLY 15s. 6d., p. & p. |s. 6d.

Three reels for 45s., post free ; six reels for 84s., post free. Boxed, add Is. per reel.

Can be supplied on 53" recls at special request,

b B

Don’t forget our other ACCESSORY BARGAINS!

Consider these outstanding features o e o Pk it 1) LT
..Only s . 1

H H H torl : Tape Splicer, fully auto., no razor blades. Worth 32
I(‘:[s':enb while r;corfilng—l‘_ﬂlhxmg—Recordlflg level Meter— ?eE-ni-Pro!e;sinnall B::\‘I!k E;;ser—operated by revelv spgo: a_r;;n;;dpa Elpli’anfﬁl
i LT akes up to 7" reels. Worth 7 gns. ..Only . i
an. e S)/nc ronlsed i wik cine and Sllde PrOIECtOI'S Full Pro. Model taking 10" reels... .Only 119/6 P.&P.5/6
Straight through Amplifier—Response 40 Cycles to 15,000 Eagle Pioneer S.E. Stereo Headphon - Only 105/- P& P.2/6
iri Deram Stereo Transcription Cartridge.. nly - Post free
CYCIES All enqumes to Gevaert Tape 600° 51" reel (boxed) .. 1o/é 1.'!7-!5‘-J 13

or 3 for 30/- Post free
International Polyester Tape, 2,400' 7" reel (boxed)......Only 25/- P. & P. | /6

va“ Der MOI e LIMITED b e oA e s Only 25/- P. & P. 116
FABIIRY &.SERVICE SEND FOR LISTS OF OTHER TAPE AND HI-FI BARGAINS
42 MAWNEY ROAD - ROMFORD - ESSEX K. J. ENTERPRISES. (Dept. TR), 7 MASONS AVENUE, WEALDSTONE,

ENGLAND Telephone Romford 41904 MIDDLESEX (OPPOSITE HARROW & WEALDSTONE STATION)
HARROW 0395 (CLOSED P.M. WED. & SAT.) REFUND GUARANTEE

374




MAGNETIC SOUND RECORDING CONTINUED

no induced EMF. Consequently, no sound is
produced. The frequency at which this effect
-occurs is called the extinction frequency and
the effect itself is called the gap effect.

Now we come to one of the major reasons
why higher tape speeds give better reproduc-
tion. For a tape speed of 7% ifs the extinction
frequency on a domestic recorder is something
between 11 and 12 Kc¢/s. Although this would
not be acceptable to a professional or a hi-fi
enthusiast, it will nevertheless give excellent
reproduction of both music and singing. But if
we halve the tape speed we halve the magnet
length and so reduce the extinction frequency
to something under 6 Kc/s, which of course
is nowhere near so good. At a tape speed of
1% i/s the extinction frequency will be even
lower : less than 3 Kc/s. This is useless for
music, but it is adequate for recording speech
and has the advantage of giving a long record-
ing run. (As a point of interest, this article was
dictated into a tape recorder running at 1% ifs.
The quality of sound was more than good
enough for typing. To the writer, a domestic
tape recorder fitted with a foot control is on
the whole more useful than a dictaphone.
‘This is because a single reel of tape can
accommodate a complete book, which can be
revised and improved far more rapidly than by
slaving over a hot typewriter.)

To make up for all the deficiencies of the
reproducing process we must use equalising
circuitry to give the reproducing amplifier a
frequency characteristic something like that
shown in fig. 3(a). This is an inverted image
of the output frequency characteristic of the
reproducing head, shown in fig. 3(b).

At the low frequency end we must give the
amplifier characteristic a ‘bump’ to compensate

for the loss caused by the excessively long
magnets produced when bass notes are
recorded. Then we must introduce a falling
frequency characteristic of 6dB per octave to
make up for the rising rate of change of flux
linkage as the recorded frequency increases.
Then, at frequencies at which the recorded
wavelength begins to approach gap width, a
treble boost must be incorporated. At extinc-
tion frequency, output falls off completely
and all the treble boosts in the world will not
bring it back again.

So the combined responses of the reproduc-
ing head and a properly equalised amplifier
give us a curve of the shape shown in fig. 3(c).
This is substantially a straight, horizontal
line, falling off at the upper and lower fre-
quency limits,

Having persuaded the reproducing head
and amplifier to give a satisfactory audio
frequency output, we must still convert the
alternating current into a sound wave. Here
we come up against what is usually the weakest

link in any audio chain—the loudspeaker.
Particularly with miniature, battery-operated
recorders, we can hardly hope for high-
quality sound from the internal loudspeaker.
There simply is not room to incorporate a
speaker which is man enough for the job. For
really good sound it is essential to use an
external device driven by the external output
socket on the recorder.

We shall be discussing loudspeakers in detail
later, but for the time being here is something
that seems to occur to remarkably few ama-
teurs. If you have a reasonably good radio
receiver—most enthusiasts have—why not use
this as the output device for your tape recorder?
Simply make up a screened lead, the shorter
the better, with plugs to fit the EXTERNAL
OUTPUT socket of the recorder and the pick-up
socket on the receiver. By taking advantage
of the larger loudspeaker and compensated
amplifier in the receiver you can improve the
quality of your sound without running into
extra expense.

(a) AMPLIFIER

6dB PER OCTAVE ——
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TAPE RECORDER SERVICE CONTINUED

models must be shorted out and the best place
to do this is across the resistor itself. Do not
be tempted to take the easy way out and solder
the earthy side of the head connections to the
mounting plate, or a tag under a mounting
bolt. This is simply asking for hum. Follow
the general rule : earth at the amplifier end
where screened connections are used. This
resistor is mounted on or by the point on the
changeover switch where we are connecting
our new parallel effect switch, and is shown in
fig. 1. Links are already fitted in later models.
The link is removed only for electronic testing.

Power for the preamp is taken to pin 3 of
the stereo socket and gives a 16V positive
supply, on load. With no preamplifier con-
nected, and using a 10K-per-volt DC meter,
we are likely to get a reading more like 35V.
Not to panic—it is quite correct ; the load will
bring it down. The voltage is derived from a
potential divider consisting of a 47K and a
6.8K resistor in series, across the HT tapping
taken from the junction. Fig. 2 shows the
method. Amplifier current consumption is
only about 3mA.

On some models, pin 3 of the stereo socket
is connected to the erase head and track
switch, but all we need do is disconnect at the
socket and tape this lead aside. It must be
remembered that the notes given here are
practical jottings—the manufacturers tell us

to fit tag strips for the voltage splitter com-
ponents, and even give mounting hole dimen-
sions and other such details in their service
information.

Whatever method of mounting the two
resistors our readers choose to follow, it must
be pointed out that the connection is taken to
full HT positive, and the convenient point is
the cathode, pin 3 of the EZ80 rectifier. A poor
connection, loose, bare wire, flopping com-
ponents and you will have at the very least a
blown fuse. Be warned! We have had
several of these models with blown rectifiers
and burned-out transformers following an
HT short, where the fuse stood up to the surge
of current for a fraction longer than desirable.
The actual fuse is a link on the mains trans-
former (so you can stop searching, Joe !) and
should be replaced with suitably rated wire,
or a glass fuse of no more than 1.5A, surge
type, soldered across the tag points.

The circuit of the amplifier is given at fig. 3.
The input sensitivity is 5mV and the three-
transistor circuit gives about 1V across 2K at
the DIN 5-pin output or 200mV at the 2-pin
output (banana plug connectors) for head-
phone monitoring. This outputis also available
for re-connection to the microphone input of
the tape recorder for copying and mixing. Note
that this is done while recording tracks 1 or 4,
and the material on the inner tracks is mixed
with the outer track recording. This is not full
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multiplay, although a bit of adroit dubbing
gives the same result. For the full facility, one
must turn to the later, EL3787 amplifier, used
with the EL3549A, 1604A, 1605A, ST458A
and 459A ranges of Philips, Cossor and
Stella machines.

The correct method of connection to the
pickup input of a radio set is via a series
resistor, chosen to give as near an impedance
match as possible, This will depend on the
loading, and a direct connection via a short
screened lead can be tried initially. But the
connection of the preamp to the microphone
input of the tape recorder needs an attenuating
pad of 1.2K in series, followed by a 33-ohm
resistor across the low impedance input, pins
1 and 2, of the microphone socket. The lead
EL3948/09, which should have been supplied
with the amplifier, has this attenuator fitted in
the DIN plug.

Note that one of the 2-pole pins actuates a
small switch which inserts Cl1, R2, C2, a
4.5Kc/s filter to attenuate high frequencies
when recording on the outer tracks. This is to
minimise leakage effects of the bias voltage
from the magnetic coupling between upper
and lower windings of the record/play head.
When working on the amplifier, make sure
this switch is acting correctly. And, finally,
be sure to replace the case screws, two of
which are important return path clamps for
the screening.



BATTERY POWERED

TAPE RECORDERS

O date in this series we have studied almost
everything connected with the battery
powering of tape recorders, with the exception
of complete recorders which are designed
specifically for battery operation. Subsequent
articles in this series, therefore, will consider
such recorders in some detail ; but since the
true battery-powered model of recent vintage
is wholly transistorised, we shall first devote a
little time to studying the basic principles of
the transistor, without which the new genera-
tion of recorders would never have evolved
Most readers will be aware that transistors
are rapidly ousting the thermionic valve in
almost all areas of electronics. They are much
more efficient and robust than valves and are
absolutely ideal for light-weight, portable
equipment.
They differ from valves in that they have no
heater to produce electrons and no vacuum in
which the electrons of valves operate. Instead,

controlled current conduction is achieved in a-

pure crystal. This pure crystal can be likened
to the vacuum of a valve in which the current
carriers are provided by the addition of certain
impurities to the crystal.

The current carriers in a valve are exclusively
the electrons which are emitted into the
vacuum by the heated cathode and then
attracted to the positively-charged anode via
the control grid and, in multi-electrode valves,
other grids.

At this juncture it is important to remember

that the controlled flow of electrons through a
vacuum, through a crystal or, indeed, through
any conductor or semiconductor constitutes a

flow of electric current. Thus, the flow of
electrons in a valve from the heated cathode to
the positively-charged anode can be looked
upon as a flow of electric current. The electron
flow, of course, is from cathode to anode,
while the conventional current flow is from
anode to cathode. That is, from positive to
negative. The heated cathode produces a
large quantity of electrons, but rarely are all
these used at any one time to produce anode
current. The flow of electrons through the
vacuum is controlled by the control grid which
has a negative potential (or bias) applied to it.
Thus, depending upon how negative the grid
is made, the quantity of electrons flowing
through the control grid—and constituting
the anode current—is varied. If the control grid
is not made negative at all, most of the cathode
electrons arrive at the anode, but if it is made
very negative, virtually no electrons at all get
through it and there is no (or very little) anode
current,

These things happen because the electron is a
diminutive, negatively-charged body. It is
thus attracted very much by the positively-
charged anode and repelled by a negatively-
charged control grid on the basis that like
charges repel and unlike charges attract.

Clearly, then, the control grid can be
considered as an ‘electronic tap’, capable of
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Fig. 1: A tray of germanium
after removal from a
Mullard reducing furnace.

turning up or down the electron flow and
hence the anode current. So much for the
valve, but what of the transistor ?

A transistor has no vacuum, neither does it
have a cathode, anode or grid. It does, how-
ever, rely partly on negative current carriers
(electrons) for its operation ; but it makes use
of so-called positive current carriers (termed
holes in semiconductor parlance) as well.

As already mentioned, instead of these
current carriers working in a vacuum, they
work within the structure of a crystalline
material composed essentially of germanium
or silicon. Pure germanium and silicon are
perfect insulators (containing no normal
current carriers), but pure crystal—like the
absolute vacuum—is impossible to attain.
Nevertheless, the germanium and silicon of
semiconductors are processed to a very high
degree of purity.

The manufacture of germanium transistors,
for instance, starts with germanium dioxide
powder which is reduced to germanium by
heating in an atmosphere of hydrogen gas,
after which the germanium is fused into a bar
and purified by an RF heating process. Fig. 1
shows a tray of germanium powder after
removal from the reducing furnace at Mullard’s
semiconductor factory.

We have seen that a perfect insulator is no
good in itself for electrical conduction, so when
a crystal is purified certain impurities are



purposely added to give the crystal a semi-
conducting characteristic. A semiconductor
is a material which is neither a perfect con-
ductor nor a perfect insulator, and the term
semiconductor is often used to describe any
device of the solid-state (as distinct from
thermionic) diode and transistor families.

Depending on the nature of the added
impurity, the processed crystal is caused
essentially to pass an electric current either by
reason of negative current carriers, which are
electrons, or positive current carriers, which are
the holes mentioned earlier,

The term hole is adopted because a piece of
crystal processed to conduct by holes operates
by virtue of the fact that the impurity addition
has created an electron deficiency. This means
that the material has more spaces for electrons
than there are electrons to fill them. These
spaces represent the so-called holes.

At this stage it should be understood that the
impurity additive releases into the crystalline
structure free or mobile current carriers, and
that these are perfectly free to move at random
or to be moved by electric charges without the
crystal material being in any way affected.
Remember that the ‘pure’ crystal is representa-
tive of the vacuum of a thermionic valve.

One impurity additive is arsenic. When a
small, controlled trace of this material is
integrated into the crystalline structure, its
atoms merge in such a manner with the atoms
of the crystal proper that there becomes a
surplus of electrons. These are the mobile
electrons (i.e., negative current carriers), and
they are free to move around the crystal in a
random manner, just like the free electrons in
any other conductor or semiconductor.

Now, semiconductor material with an
electron surplus is called n-type, the n denoting
negative carriers. Such material can be
represented diagramatically as in fig. 2(a).
Here is shown just one positive current
carrier or hole to signify the impossibility of
achieving the perfect in practice. A hole in
n-type material is called a minority carrier.

By the integration of a different kind of
impurity, aluminium, for example, the result-
ing mobile electrons are fewer than the avail-
able spaces (holes) which they could occupy.
The effect is that as the electrons of neigh-
bouring atoms move around the crystal from
hole to hole, they leave unoccupied holes
behind them. Thus, if the electrons move in
one direction from hole to hole, the holes
themselves appear to move in the opposite
direction..

To understand exactly how the electrons and
holes are created in the virgin crystal material,
we should need to make a close study of the
structure of solids in terms cf atoms, molecules,
bonding, crystal lattices and so forth. While
such study is instructive, it would divert too
far from the title of this series of articles. In
any event, detailed atomic study is not essential
for a practical understanding of the working of
transistors and their applications in tape
recorders.

A semiconductor in which holes predominate
is called p-type, p for positive, and is shown
diagramatically in fig. 2(b). Here the minority
carrier is the electron.

The atomic impurities added to the virgin
crystal material are called acceptors and donors
for p and n characteristics respectively.

It should be observed that the effective
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electrical charge of a hole is exactly equal in
magnitude, though opposite in sign, to the
charge of an electron, and that there exists a
mutual attraction between holes and electrons.
A process upon which the operation of a semi-
conducting device is based is called recombina-
tion. This happens when an electron fills a
hole, after which neither the hole nor the
electron can further contribute towards the
conduction of electric current.

The basic solid-state device is the diode or
rectifier, and we must get some idea as to how
this works before we can go on to transistors.
In any case, battery-powered tape recorders
generally contain several ‘crystal diodes’, as
they are often called.

Such a device is composed of integrated p
and n-type semicenductors, in the form of a
p-n (or n-p) junction. Now, when two opposing
types of semiconductor are brought together in
this manner to form a junction, a so-called
potential barrier is created.

The effect is that some of the electrons from
the n-type material diffuse across the junction
and neutralise some of the holes in the p-type
material. This means that the junction is left
with an electron deficiency on the n-type side,
giving this side a positive charge. Conversely,
some of the holes from the p-type material
diffuse across the junction and neutralise some
of the electrons in the n-type material, thereby
giving the p-type side a negative charge. These
two charges—positive on the n-type side and
negative on the p-type side of the junction—
form the potential barrier, as shown in fig. 3.

It should be understood that the potential
barrier is formed during the actual processing
of the p-n junction, and that this so-called
barrier exists only inside the device, at the
junction, and it cannot be measured in terms
of a voltage by connecting a voltmeter across
the two leadout wires of a diode.

Now let us see the effect of connecting, say, a
battery across a junction diode. When battery
positive is connected to the p-type side of the
diode and negative to the n-type, the external
potential is in opposition to the potential of the
junction barrier. The potential of the barrier is
thus neutralised when the external potential
equals the barrier potential, and only a very
small potential (i.e., voltage) is needed to do
that,

However, when the external potential
exceeds that of the barrier, electrons from the
n-type material flow into the p-type, and holes
from the p-type flow into the n-type, giving rise
to an unrestricted interchange of positive and
negative current carriers, as shown in fig. 4.

With an external supply connected this way
round in polarity, therefore, an easy path for
electric ' conduction is established, and the
junction diode is said to be biased for forward
conduction. The conventional current flow is
then from battery positive, through the p-type
and n-type material and back to battery
negative. (continued overleaf)
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BATTERY POWERED
TAPE RECORDERS

CONTINUED

Fig. 8 (top right): Simet M silicon diodes

Fig. 9 (middle right): Lapping of
Mullard silicon slices

Fig. 10 (bottom right): Crystal assemblies
being soldered to base

When the external polarity is reversed, the
potential barrier, instead of being neutralised
and eventually destroyed (temporarily of
course), is reinforced. This is because the
external potential adds to the potential of the
barrier, as shown in fig. 5.

Under this condition, known as reverse
biasing, normal conduction through the diode
Jjunction is impossible, but there is a very small
conduction, called reverse conduction, due to
the minority carriers. The current through the
diode under this condition is called leakage
current. The leakage current tends to increase
as the temperature of the junction is increased,
and the leakage can also be influenced by light
falling on the junction.

When the reverse biasing potential is
increased beyond a certain point (well outside
the value required for ordinary diode working),
the current swiftly rises considerably above
normal leakage value. This is called the
Zener or breakdown voltage, which has already
been considered in thé articles dealing with
voltage regulation. Fig. 6 gives the forward and
reverse characteristics of a junction diode,
illustrating graphically the aspects already
expounded.

We can now understand why a junction
diode (or crystal diode) acts as a rectifier. That
is, allowing current to pass unrestricted in one
direction, while virtually cutting off current
flow (within the diode’s rating) in the opposite
direction.

The diode symbol is given in fig. 7, the
triangular element being the ‘anode’ and the
thick line the ‘cathode’. The anode is usually
coded black or with a negative sign, while the
cathode is coded red or with a plus (positive)
sign. The triangular element (or narrow head)
signifies the direction of conventional current
flow through the diode in the forward direction.

Fig. 8 shows how small silicon diodes can be
made. This is the Simet M-series. Figs.9 and
10 show stages in the manufacture of the
Mullard BY100 silicon power diode. Fig. 9

depicts the lapping of silicon crystal slices, in

which process the untreated sides of the silicon
slices are ground with fine abrasive to remove
any deposited phosphorus, while fig. 10 shows
the use of a jij to solder the crystal assemblies
(in the dish on the right) to their bases (in the
dish on the left). The dish in the centre of the
picture contains wafers of solder.

With this introduction to semiconductor
techniques, we shall be able to start next
month with an examination of the transistor
itself.
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field-testing the Philips EL3300,

some two Yyears ago, I took pains to
withhold my views on the subject of cassettes.
Perhaps I hoped that, good as the little machine
was, the cassette was more a played-out
gimmick than a promising new development.
If I did, then the sales figures proved me
completely wrong.

While the EL3300 caused me to tolerate
cassettes, the Telefunken M401 has really won
me over to the conviction—not that they will
ultimately oust reel-to-reel spooling—but that
both systems can fulfil a role in modern society.
The cassette recorder certainly does not lend
itself so well to creative recording as does the
multi-speed spool machine, but compensates
for this with an increased capacity to supply
passive entertainment. I am starting, however,
where I should end.

The M401 is the first of a series of recorders
to be marketed in this country by Telefunken,
Uher and Grundig, based on the DC Inter-
national cassette, developed in collaboration
between the three companies. Also standard-
ised is the 2 ifs tape speed. I suspect, having
seen the Grundig CI100 (New Products),
that the manufacturers are also pooling their
skills in the tape recorder design field, merely
modifying the cabinet and controls to suit their
respective techniques of styling. This is
certainly nothing to complain about.

All controls are positioned on a chrome
panel, the mechanical press-tabs being within
reach of the fingers holding the handle, The
recorder can thus be held and operated with
one hand, once gain has been adjusted.

The handle itself is of plastic and metal,
arranged to slide against the chrome facia
when not in use.

Six press-tabs to the right of the level meter
govern record, rewind, stop/eject, play, fast-
forward and pause respectively. The record
control contrasts in red against the remaining
black tabs and interlocks with the play butten
to achieve the recording mode. Continuous
. pressure on the record tab alone sets the motor
in motion and switches on the amplifier, to

TELEFUNKEN M401

allow pre-adjustment of modulation level.
Alternatively, the pause tab may be locked
down and the record/play tabs switched into
action. The tape will not then move until the
pause button is released. Unlike the others,
this control is of the press-on, press-off type.
Fast-forward and rewind controls are a little
unusual in having no locking facility ; the tabs
must be pressed for the entire period of wind-
ing. This becomes uncomfortable if more than
half the reel is rewound. (Please note the
distinction in terminology, incidentally ; the
term ‘reel’ is being used to define wound tape,
a ‘spool’ being the flanged spindle on which
the reel may be stored.)

Two rotary controls govern record/replay
gain and tone, the latter varying treble level
and incorporating a speaker switch. The
speaker itself faces upwards through a chrome
grille.

Batteries are housed in a plastic cradle, this
being completely detachable from the body of
the recorder. Insertion and removal of cells
presented no difficulty.

The DC International cassette is an obvious
rival to the Philips design, so it seems worth-
while comparing the two. As can be observed
from the illustration overleaf the DCI is rather
larger than the Philips, but otherwise of very
similar construction. Both incorporate tape
of some }in. width, wound with the coating
facing outwards. Erase and record/play heads
scan the bottom half of the tape, which is
driven from left to right.

An odd effect, which can only have been due
to pack-slip within the cartridge, showed itself
as an occasional loss of treble. The recorder
would perform happily for a period and then
become suddenly muffled. A more-or-less
temporary cure could be effected by stopping
and restarting the tape-transport.

The DCI design is a little more tricky to
dismantle than the Philips, but, by virtue of its
size, is probably a little stronger. On one
occasion, the DCI cassette was dropped on to
a carpeted floor, causing one reel turntable to
jam between upper and lower cassette mould-
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ings. However, light finger pressure on the
hub quickly freed it.

Inserting the cassette into the recorder was
a simple procedure. Removal would be near-
impossible, though, were the stop-switch not
arranged to push up the front edge. This
switch is cleverly interlocked to prevent the
cassette jumping up whenever a mode is
cancelled. A detachable lid was supplied,
which may be clipped over the cassette to make
the machine look even less like a tape recorder.
Occasionally, the cassette would try to jump
out, only to jam against the lid. When this
occurred, it was necessary to remove the lid
and press the cassette home before the machine
could again be operated.

The lid on the recorder tested tended to
vibrate on certain types of music. If I owned
this machine, therefore, I would probably ‘lose’
that attachment.

The quality of recorded speech and music
was very good, considering the 2 i/s tape speed.
Despite this low speed and the narrow track
width, dropout on no occasion proved trouble-
some, and background hiss only became
audible with the treble control at its upper
limit. Feeding the M40l through external
amplifiers and speakers gave even more
astounding results. Never have I heard such
fine quality at so low a tape speed. The
manufacturer’s claim to achieve 8 Kc/s seemed
to be fully borne out.

Wow and flutter gave no trouble throughout
the period of field-trial, and the M40l was
found to be particularly resistant to speed
fluctuation when twisted or shaken. Most
portable recorders are subject to violent
changes in tape speed when twisted about the
flywheel axis, In the case of machines having
light high-speed flywheels, the main source cf
wow tends to be the spools, which snatch the
tape as they violently re-assert their tension.
In the M401 we have no spools, so even this
effect was hardly noticeable.

(continued overleaf’)
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This freedom from speed deviation must be
due, in part, to the electronic motor control
which takes the place of the conventional
governor-switch. An additional advantage,
and possibly the most important, is the com-
plete freedom from electrical interference
rendered by the absence of a governor. The
motor control circuit, with its thirteen semi-
conductors, must be responsible for a sizable
portion of the £48 price, but it is worth it.

On one occasion the recorder was employed
in tape correspondence from a parked motor
car, a combination of activities that provides
the restfulness of a living-room armchair with
the freshness of country air. (Once the windows
had been closed to combat the noise of occas-
ional passing cars, the ‘country air’ aspect was
somewhat limited!) Many machines are too
noisy to allow recording at close quarters in
such quiet locations, but the Telefunken proved
quite silent, apart from an acoustic whistle
that sometimes mysteriously appeared. It was
found that this could be eliminated by stopping
the machine and pressing the play switch
slowly into action.

When the resultant correspondence had been
dubbed on to a conventional tape, I fell prey
to the idea of using the M401, not to record,
but to replay music in the car. Investigation
showed the machine to be small enough to fit
in the glove tray, so out came a tape of favour-
ite music, on went thirty minutes of dubbed
material, and in went the M401.

Although I quickly tired of hearing the same
music over and over again, the recorder
performed a worthwhile, though thoroughly
uncreative, role of further enlivening the
enjoyable activity of driving.

The recorder certainly does not lack volume,
and gives a strong impression of having been
designed as a unit, rather than a ‘young sister’
to a mains recorder or hi-fi system. The
internal speaker gave a pleasing, untiring
sound which lacked the ‘boxiness’ of so many
plastic-cabinet recorders.

Externally, the M401 appears equally suited
to horizontal and vertical operation, though
one variation in performance was noted
between these two positions. The tape ran
slightly faster when the recorder was upright.

In concluding, I can find much to praise and
little to criticise in the M401. Were it designed
for spools, the recorder would be more bulky
and the performance probably not as good.
Indeed, there is really only one point to be
made. What a pity Philips and the DCI group
were unable to agree.

MANUFACTURER'S SPECIFICATION.
Twin-track transistor battery recorder em-
ploying DC International cassettes. Tape
Speed: 2 i/s. Playing Time: 45 minutes
per track (DC90) or 60 minutes per track
(DC120). Frequency Range 40c/s—8—Kc/s.
Signal-to-Noise Ratio: 45dB. Output
Power: 2W. Level Indicator: Meter.
Power Supply: Six dry cells (mains unit
and car battery adapter available). Dimen-
sions: 114 x 8} x 33in. Price: £48 6s. (includ-
ing microphone). Distributor: AEG (Great
Britain) Ltd., Lonsdale Chambers, 27
Chancery Lane, London, W.C.2.




NEW PRODUCTS

NEW PRODUCTS

NEW PRODUCTS

REVOX MULTIPLEX FILTER

HE problems of recording multiplex

stereo broadcasts, discussed at length
elsewhere in this issue, may be solved by a
simple outlay of £12. This is the price of the
multiplex filter now available frem C. E.
Hammond Ltd. Although intended for Revox
stereo recorders, the unit may be used with
almost any machine. Two inputs are provided
on each channel, for tuner outputs of 5-200mV
at 47K and 100mV-5V at IM. A preamplifier
is incorporated before the filter stage to
achieve correct impedance at the filter input
and to compensate for level losses. Each
channel features a pair of silicon transistors.
Frequency response is flat from 40 cfs to
14 Kc/s, falling sharply to —40dB at 19 Kc/s
and 38 Kecfs. Signal-to-noise ratio is 55dB
unweighted for 5mV-200mV input levels,
67dB for 20mV to 800mV input. Cross-talk
rejection is 70dB, and distortion, at maximum
input levels of 200mV and 5V respectively,
is 1%. Output level to tape recorder is 25mV-
1V at 47K. The unit requires 24V DC at 2mA,
this being available from the remote-control
socket of the Revox.
Distributor: C. E. Hammond Ltd., 90 High
Street, Fton, Wyndsor Berkshire.

GRUNDIG DC] CASSETTE PORTABLE
OW being marketed by Grundig is the
C100 battery tape recorder, designed to
accept DC System International cassettes. The
machine operates at 2 ifs and features an
electronically stabilised motor driving the tape
through contra-rotating flywheels. Finished
in charcoal and silver, with dimensions of
114 x 7% x 33in., the C100 weighs 73lb. and
has a total playing time of 14 hours using the
DCI0 cassette supplied. The recorder retails at
£41 9s. 6d.
Manufacturer: Grundig (G.B.) Ltd., Newlands
Park, Sydenham, London S.E.26.

SANYO MAINS AND BATTERY RECORDERS
ESCRIBED as a portable mains recorder
of advanced design, the MR701 Brigadier
features automatic gain control, AC recording
bias and DC erase. Six transistors and two
diodes contribute to a frequency range of
100 ¢/s—8 Ke/fs at 3% ifs, 100 c/s—4 Kcfs at 1§
ifs. The recorder features 4-track heads and
supplies a maximum of 2.7W to the 6} x 3in.
internal speaker. Dimensions are 12§ x 10x 6
in. and price is £40 19s.

Rather smaller is the MR225 battery port-
able, a -track machine operating at 1% ifs.
Claimed frequency range is 200 c¢/s—3 Kcfs.
Output power is 450mW and weight is 2lb.
The recorder measures 64 x 6 x 2 in. and costs
16 gns.

Distributor: Sanyo Sales and Service, 23 Savage
Gardens, London, E.C.3.

right-hand side of the machine. These comprise
track selector, gain, mixing, treble and bass.
An 8in. upward-facing speaker is located to
the left of the deck. Output sockets are
incorporated for external amplifier or headset,
and loudspeaker. Claimed wow and flutter of
the press-tab-operated deck is quoted as
0.15% at 74, 0.25% at 3 and 0.35% at 1% i/s.
Respective frequency responses are 60 cfs—
15 Kcfs, 60 c/s—10 Kc/s and 60 c/s—4 Kc/s,
+3dB. Claimed signal-to-noise ratio is 40dB.
Housed at the rear of the deck, between the
spools, is a magic-eye recording level indicator.
The machine is supplied with a crystal micro-
phone to feed the 2ZmV 1M low-level input.
High level (gram) input is 200mV at 1M.
Manufacturer: Van Der Molen Ltd., 42
Mawney Road, Romford, Essex.

CAROUSEL RADIOTAPE

LL the advantages of a ‘radiogram’, minus

the possibility of mechanical feedback,
are provided by the Carousel RT5. Based on
a BSR TDI10 three-speed tape deck, the unit
incorporates a complete record/reproducing
amplifier and AM radio tuner and sells at
£45 3s. Recordings may be made from external
sources or the tuner, simultaneous direct
monitoring being possible through the forward-
facing 9 x 5in. loudspeaker. The teak veneer
cabinet includes storage space for tapes. Also
available without the tuner, at £35 14s., the
RTS5 may be used as a straight-through ampli-
fier for disc reproduction.
Manufacturer: Stereosound Productions Ltd.,
Capital Works, 12/14 Wakefield Road, Brig-
house, Yorkshire.

VAN DER MOLEN VR7
PEEDS of 74, 3% and 1§ ifs, transistor
circuitry and an output power of 3.5W are
features of the }-track VR7 tape recorder,
lately introduced by Van Der Molen. Styling
of the machine is a little unusual, electronic
controls being mounted in a recess on the

CROWN MAINS/BATTERY RECORDER

OUR torch cells or AC mains may be

employed to power the CTRS450 tape
recorder, manufactured by Crown and im-
ported by the Heddon-Smith Group. Spool
capacity is 5in. and the speeds are 34 and
1% ifs. Five transistors are contained within
the 113 x 9 x 4lin. cabinet, overall weight
being 8lb. Retail price is £30 19s. 6d. Designed
for batteries only, the CTR3000 takes 3iin.
spools and operates at 3% and 1§ ifs. Weight is
5lb. and dimensions are 8% x 8% x 3%in. The
recorder costs 19gns. and may be mains-
powered from a separate adaptor, available at
extra cost.
Distributor : Heddon Smith Group Ltd.,
Heddonia House, 7-9 William Road, London
N.W.1.

MOOD MUSIC AND SOUND EFFECTS
WO gramophone records of mood music
and sound effects have lately been intro-

duced by CDC, complementing the earlier
Custom Music for 8mm. The discs, entitled
Cine Mood Music and Sound for a Picture
Evening, are being retailed by photographic
dealers and record stores at £2 9s. All three
are 12in. LP’s, Sound for a Picture Evening
being imported from the USA while the other
two are made by EMI.

Distributor: Commercial Drug and Chemical
Co. Ltd., 460 Holloway Road, London, N.7.
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Your Tape Dealer
LANCASHIRE

BOLTON

Specialists in
High Fidelity Sound

Qo] octiuis
IC?

150 Higher Bridge St.
Phone 23093 BOLTON

SPECIALISTS IN 'SOUND' FOR 35 YEARS
TEL. BURY 1242

J SMITH&SON

HI-FI EQUIPMENT — STEREOGRAMS
TAPE RECORDERS — 2 SHOWROOMS
Immediate Delivery: B. & O., Dynatron,
Hacker, Saba, Quad, Lezk, Sony, Decca,
Radford, Truvox, Ferrograph, Brenell,

Thorens, KEF, etc., etc.
Comparator Dems—Personal Service

184 THE ROCK - BURY - LANCS.
LEICESTERSHIRE

LEICESTER
All your hi-fi requirements

QUAD - LEAK - ROGERS - FISHER &
Speakers by: ARMSTRONG - TANNOY - K.E.F.
LOWTHER -B. & O.- WHARFEDALE
GOODMAMS
Tape: FERROGRAPH - B. &O GRUNDIG
BRENELL - PHILIPS
Record Dept.: ALL LABELS - PARASTAT SERVICE

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

Your Tape Dealer

SURREY

FARNHAM SURREY

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

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

+% No parking problems.

Lloyd & Keyworth Ltd.

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

SURREY AND HAMPSHIRE'S HI-FI SPECIALISTS

SErs Ssusea v’

All leading makes in stock, Hi-Fi equipment, cabi-
nets, etc, Service agents for AKAI Tape Recordeis
SPALDING ELECTRICAL LTD.,
352 /354, Lower Addiscombe Road,
CROYDON

ADDiscombe 1231 /2040

SUSSEX

STAFFORDSHIRE

M. R. WARNER & SON LTD.
TANDBERG SPECIALISTS

We stock and demonstrate
all leading makes of
hi-fi equipment
26 CHAPEL ASH . Wolverhampton 26581

WORTHING, SUSSEX

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

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

WARWICKSHIRE

NOTTINGHAMSHIRE

COLIN G. TURNER

M.LP.R.E.
For Everything Sound

39 YORK ROAD,
KINGS HEATH,

BIRMINGHAM 14
HIG 4182

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

Specialists in all the best makes of

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

Telephone: Nottingham 45222

KEN WHITTLE LIMITED

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

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

NORTHUMBERLAND

WILTSHIRE

SOUND EQUIPMENT SPECIALISTS

Morton
nd Tak Tares

12 OXFORD STREET

NEWCASTLE UPON TYNE! I

SOUTHERN ENGLAND

J. F. SUTTON

HI-FI AND TAPE RECORDING CENTRES

SALISBURY—50 BLUE BOAR ROW
SOUTHAMPTON—42| SHIRLEY ROAD
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STEREO RECORDER SURVEY CONTINUED

TELEFUNKEN M203. SPEEDS: 3% and 1§ i/s.
WOW AND FLUTTER (at 3% i/s): +0.2%. FRE-
QUENCY RANGE: 40 ¢/s-15 Kc/s. SPOOL CAPA-
CITY: 7in. TRACKS: Four. LEVEL INDICATOR:
Meter. OUTPUT POWER: 2.5W (single channel).
SPEAKER: 5 x 3in. elliptical. FEATURES: Output
from preamplifie.s. Multiplex stereo recording.
WEIGHT: 21lb. DIMENSIONS: 154 x 12} x 6%in.
PRICE: £72 9s. MANUFACTURER: AEG (Great
Britain) Ltd., Lonsdale Chambers, 27 Chancery
Lane, London, W.C.2,

TELEFUNKEN M203 de Luxe. Decorative wood
case, MICROPHONE: TD20 omnidirectional
dynamic. PRICE: £81 18s. Other specificational
details as Mode/ M203.

TELEFUNKEN M204E. SPEEDS: 7+ and 3% i/s.
WOW AND FLUTTER: 0.15%. FREQUENCY
RANGE: 40 c/s-18 Kc/s. SPOOL CAPACITY: Tin.
TRACKS: Four, LEVEL INDICATORS: Two
meters. OUTPUT POWER: 6W x 2. SPEAKERS:
Two side-facing. DIMENSIONS : 84 x 13% x 184in.
FEATURES: Metal-foil autostop. llluminated level
meters. PRICE: £111 6s. MANUFACTURER:
See above.

TRUVOX PD102. SPEEDS: T4, 3% and 1§ i/s.
WOW AND FLUTTER: 0.1%. FREQUENCY
RESPONSE: 30 c/s-17 Ke/s +2dB. NOISE LEVEL:
—50dB. SPOOL CAPACITY: 7in. TRACKS: Two.
LEVEL INDICATORS: Two VU-meters. WEIGHT:
28lb. DIMENSIONS: 16 x 164 x 8in. FEATURES:
Separate record/play heads. Output from pre-
amplifiers. FM multiplex recording. PRICE: £97 13s.
MANUFACTURER: Truvox Ltd., Neasden
Lane, London, N.W.10.

TRUVOX PD104. Quarter-track version of Mode/
PD102. PRICE: £93 9s.
@ Review: July 1966.

UHER 22. SPEEDS: 74 and 3% i/s. WOW AND
FLUTTER: £0.1%. FREQUENCY RANGE: 20 c/s-
20 Kc/s. SPOOL CAPACITY:7in. TRACKS: Two.
LEVEL INDICATORS: Two meters. WEIGHT: 241b.
DIMENSIONS: 15 x 7 x 13in. FEATURES: Variable
replay head azimuth. Separate record and play
heads. Switchable CCIR/NAB equalisation. PRICE:
£156 9s. DISTRIBUTOR: Bosch Ltd., 205 Great
Portland Street, London, W.1.

UHER 24. Quarter-track version of Mode/ 22.

UHER 724, SPEEDS: 74 and 3% ifs. WOW AND
FLUTTER: +£0.2%. FREQUENCY RANGE: 40 c/s-
18 Kc/s. SPOOL CAPACITY: 7in. TRACKS: Four.
LEVEL INDICATOR: Meter. WEIGHT: 20ib.
DIMENSIONS: 15 x 7 x 14in. FEATURES: Solenoid
foil-actuated autostop. Transistorised. PRICE:
£79 15s. DISTRIBUTOR: See above.

UHER 784. SPEEDS: T4, 3%, 1§ and H i/s. WOW
AND FLUTTER: +0.15%. FREQUENCY RANGE:
50 c/s-20 Kc/s. NOISE LEVEL: —50dB. OUTPUT
POWER: 2W x 2. SPEAKERS: Two 5in. elliptical.
SPOOL CAPACITY: 7in. TRACKS: Four. LEVEL
INDICATORS: Two VU-meteis. WEIGHT: 23ilb.
DIMENSIONS: 15 x 14 x 7in. PRICE: £135 9s.
DISTRIBUTOR: See above.

VORTEXION CBL. SPEEDS: 74 3% and 1% i/s
(15, 74 and 3% i/s version available at £180). WOW
AND FLUTTER: 0.16%. FREQUENCY RESPONSE:
40 c/s-15 Kc/s +3dB. NOISE LEVEL: —50dB.
OUTPUT POWER: 3{W x 2. SPEAKERS: One 7in.
elliptical. SPOOL CAPACITY: 8fin. TRACKS:
Two. LEVEL INDICATORS: Two PPM. WEIGHT:
68lb. DIMENSIONS: 274 x 15§ x 9in. FEATURES:
Separate record/play heads, mixing. PRICE: £172.
MANUFACTURER: Vortexion Ltd., 257-263 The
Broadway, Wimbledon, London, S.W.19,



equipment reviews

and the tone control settings are given for each

SONY TC3574 AUTOMATIC

MANUFACTURER'S SPECIFICATION.
Quarter-track mono tape recorder with automatic
gain control. Tape Speeds: 74, 31 and 13 i/s.
Frequency Ranges (respective): 40 c/s-15 Kc/s,
40 c/s-12 Kc/s, 40 c/s-6 Kc/s. Wow and flutter:
0.129, at 74, 0.29, at 3% i/s. High impedance
microphone and auxiliary inputs. Outputs: High
impedance line and. 8-ohm external speaker.
Output Power: 2W. Weight: 22|b. Dimensions
15 x 8 x 12in. Price: £65 25, Distributor: Sony

response.

and post-equalisation.

Record-play responses were measured on
‘Manual’ from line input to line output to give
the responses of fig. 3. It will be seen that the
74 ifs and 3% ifs responses are satisfactory on
both tests, but that the lowest speed responses
lack high-note output due to insufficient pre-

System noise, with no tape passing the heads,
was 33dB below test-tape level and consisted

U.K. Sales Division, Debenhams Electrical
and Radio Distribution Ltd., Mercia Road,
Gloucester.

IKEmost automatic level-setting recorders,
the Sony TC3574 uses valves—we do not

mainly of harmonics of the mains frequency.
Erase and bias noise was only just appreciably
noisier than bulk erased tape, indicating good
oscillator waveform and adequate bias. Peak
recording level on the manual setting showed

(continued on page 385)

have variable-mu transistors yet !

Three valve envelopes are used : a high gain
variable-mu pentode first stage, and two
triode-pentodes with the pentodes acting as
the power amplifier and the triodes as control
bias rectifier and bias and erase oscillator. The
output stage is in circuit whilst recording and
the loudspeaker can be left on for monitoring
if desired. A medium-impedance winding on
the output transformer provides a signal
which is rectified to provide the control bias
for the automatic gain control stage. An
8-ohm winding feeds internal and external
speakers and the VU-meter circuit,

Panel controls are cut to the minimum by
combining the functions of microphone gain,
playback gain and mains on/off switch on one
edge type control, and line input gain, tone
control and auto-manual switch on an adjacent
edge type control. Illuminated windows on
the top panel show the function and level
settings clearly.

Two novel features on the deck simplify
tape loading. With the control lever in the
neutral position, the pressure roller is moved
both back and down so that the tape can be
withdrawn from the supply reel and wrapped
around the heads by placing it in the forward
facing slot formed by the over-hanging head
cover. The movement is continued to wrap
the tape round the hub of the take-up reel
where cunningly placed flat springs grip the
edge of the tape. As the control lever is moved
clockwise, the pressure pads and capstan
roller return to their normal positions and the
loose end of the tape is bent back and wound
under the tape fed to the take-up reel by the
capstan ; the complete loading sequence takes
only a few seconds.

The long-term tape speed was checked by
strobe tape and found to be within 1% limits
at all parts of a 7in. spool.

The fluttergrams of fig. 1 show short-term
speed fluctuations over periods of one second.
The integrated wow and flutter readings for a
bandwidth of 200 c/s were 0.08%-0.09% at
7% ifs, 0.1% at 3% ifs and 0.15%-0.17% at
1% i/s. Only at the lowest speed was there a
slight trace of 2 c¢f/s wow, and this was not
noticeable on normal programme material.

The tone control is continuously variable
and it was set for the most level response on
line output at each speed to give the play-only
responses of fig. 2. The test-tape time constants
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THE NEW OPTAGORD 408

THE MOST COMPACT MAINS
AND BATTERY RECORDER

Single Speed 3% i.p.s. Twin Track. For use on
Mains, Batteries and Car Batteries.
39cns

THE LATEST OPTACORD 416

OPTACORD 416

Specifications as Optacord 408 plus dig. counter 51
tone and volume controls, 2 speeds: 3% i.p.s. and GNS
1§ i.p.s. Twin Track.

OPTACORD 416 DIA
AS Optacord 416, with built-in Synchronisation 62
for Automatic Slide Projector. GNS

THREE - IN - ONE

HIGHGATE ACOUST/ICS

MAINS — BATTERIES—CAR BATTERIES

71-73 GREAT PORTLAND ST.,

LONDON, W.I.
Tel: MUSeum 2901/5

" PROFESSIONAL
1)1 RECORDING

TAPE SPLICER

TAPE RECORDER

COVERS

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

DLDER 3

NEW

Size 15 .
SOLDER DISPENSER |

For transistors, printed cir- |- §

cuits, small components. 21
ft. coil of 60/40 alloy, 22

Complete
with razor cutter

A handy precision tool for quick and
accurate editing— no wastage or post

editing clicks.Pays for itself by using

handy zip microphone s.w.g. in dispenser for quick, up all your odd lengths of tape.

pocket and name panel. easy soldering. 3;_ each Chrome plated. 13"5 each
Philips 3534 i e BTf- &
. 3549 nfs Obtainable from High Fidelity electrical shops or write to:
e on = Gl MULTICORE SOLDERS LTD., HEMEL HEMPSTEAD, HERTS.
w ELIS®2Z .. . 63
" EL3536 e T0[=
EL3515 . ... 57/6
Grundig TK.l ... .. 49/6 " ﬂ-}m“m 5?;!;
it L el ~ Cossor 1601 L 83
w TKs8 63/- o 1902 g‘;{,‘ WE SPECIALISE IN
Wil B |G DD
Rt 00 | i 0 D E RECORDING TAPES
s TK.24 ... 55/- w ST458 e e 19 and thanks to bulk buying we can supply BRAND NEW BRITISH P.V.C.
TK.25 55/- o ST459 . BAY- all tensiled and fitted leaders. Our tapes are not to be confused with
: TK.30 .. 60/~ Saba 2305 . 77/6 acetate, sub-standard, imported or used tapes. All tapes in polythene
o TK.35 .. 63/- Tandberg 72, 72b, 74, 74b, . and individually boxed (sealed if required). 24-hour despatch service. Full
' TK.40 & 41 66/~ 3, 843; HSa;;jtcc:ii e :12}: money refund if not delighted. This is a genuine less than half price offer of
" TK.;g . ‘gff; Tandberg 62, 62b, 64, Hi-Fi quality tapes, why pay a penny more ?
Y TKe0 75/ 64b, - 92 Hard case ... 141/8 Std. L.P, D.P. Boxed
" TK 400 67/6 Soft case ... ll116 Length ea. 3for  Length ea. 3 for ~Lengl:h ea. 3 for empty spls
L 3301,3,_., i Brenell Mk. 5 & 5M 77/ 37 IS0’ 2/- 5/9 37 220° 2/6 7/ 37 400 4/6 13- 37 7d.
3 Cub o). Truvox R92, 94 and 102... 99/- 47 3000 4)- 10!- 47 450’ 5/- 14/- 4" 600" 6/9 I9/6 4" 1/8
Telefunken 85 5/- Robuk RK.3 + RK.4 ... 67/6 s*  600° 6/- 17/6 57 900’ 8/- 23/6 5” 1200° 12/6 37/- 57 19
,5,,5&,5,( s Ferrograph ... .. 88 51° 900' 7/- 20/6 5§" 1200° 10/6 30/6 53" 1800' 17/- 50/- 53" 1/9
v 69/6 Sony 521 ... ... .. 90/ 7% 1200° 9/- 25/6 7* 1800° 13/- 38/6 7° 2400° 21/- &l)- 7°  12/-
Phllipl 8108 .. 5716 Revox F 84/- Postage |- each, three or more POST FREE.
. 3548 .. 196 Optacord 414 + 412 + 416 63/
" swickout packet STARMAN TAPES
A. BROWN & SONS LTD. 421 STAINES ROAD, BEDFONT, MIDDLESEX

24-28 GEORGE STREET, HULL. TEL
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SONY TC3574 AUTOMATIC REVIEW CONTINUED

about 5% distortion at 12dB above test-tape
level. This corresponded to the top of the red
sector of the meter scale. Dynamic recording
tests on ‘manual’ showed that the meter was
insufficiently damped and tended to overswing,
so that kicking into the red only occasionally
resulted in under-recording.

The ‘auto’ setting used the dynamic range of
the tape fully, with a recovery time of about
40 seconds after the application of a very loud
input signal. The time-constant of the auto-
matic gain control was fixed on this recorder.

from the speaker. Voice quality on microphone
recordings was excellent.

COMMENT

The simple tape threading and the automatic
recording level control makes this a very
suitable recorder for general family use.

During my listening tests I connected the
line input to the speaker line of my high
fidelity installation and started to record a well
known pianist who intersperses light piano
music with quiet announcements and loud

FIG. 4 SONY TC3574

ACOUSTIC RESPONSE
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The acoustic response sounded full and well
balanced and this is confirmed by the response
of fig. 4 which was obtained by playing a 74 ifs
white-noise test-tape and measuring the sound
output on the speaker axis with a calibrated
microphone. The microphone supplied with
the recorder was also measured in a white-
noise sound-field to give the very satisfactory
response of fig. 5. The response of the micro-
phone is so nearly level that the curve of fig. 4.
represents the ‘air to air’ overall response from
sound input to the microphone to sound output

passages with full orchestral support. During
this sequence, some friends arrived and, with-
out thinking, I turned the music down to
quiet background level, and then up again
when they moved to another room. I have
listened to this recording several times and find
it very difficult to decide where the level was
changed, and in addition there is no sense of
‘ironing out’ the music to a constant level. I
doubt if my own gain control manipulations
with the aid of a good VU-meter or magic-eye
would have done much better.  A. Tutchings.

MULTIPLEX COMPLEXITY CONTINUED

on the circuits would range into this frequency.
Worth trying, anyway.

These filter circuits do not cost much to
make up and many enthusiasts enjoy experi-
menting, but it is sad to relate that rather a
high fee is being asked for tailor-made filters
for adding to recorders susceptible to super-
sonic modulation signals, such as the Tandberg.

From Mr. Uden’s comments it seems that
the recorder can be as much to blame as the
tuner for the beat-frequency recording effects.
We shall probably know the reason why in
more detail as time progresses.

Clearly, at this stage of the stereo-recording-
from-radio art we cannot know all the problems
—let alone the answers—likely to occur. But
as more information becomes available, so it
will be published.

For instance, the question of the best filter
to employ for specific cases may require some
degree of experimentation for its answer. The
best plan is to build one section of a filter and
try it out on either the A or B channel (with
the other channel disconnected). Once the
whistle has been removed from one track (or,
at least, greatly attenuated), the filter can then
be duplicated for the other channel.

Even the BBC is up against some problems
concerning the 20 Kcfs supervisory signals,
which have been known already to cause a bit
of trouble to recordists on mono programmes;
hence Mr. Uden’s efforts. Stereo-wise, how-
ever, they can upset tuners and decoders that
incorporate circuits for the automatic detection
of stereo transmissions. It seems, therefore,
that sfereo tuner and decoder makers may also
have to take this 20 Kc/s signal into account.
But this is another story . . .
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Your Tape Dealer

YORKSHIRE

LEEDS HI-FI & TAPE RECORDER CENTRE
SALES & SERVICE

MIKE LEIGHTON Sectronc servcs
59 STREET LANE, LEEDS 8

Telephone: 661058

Area agents for: TANDBERG - SCOTT
LEAK - LOWTHER - TRUVOX ete.

DEMONSTRATIONS IN YOUR OWN HOME

TAPE RECORDER
CENTRE (HALIFAX)

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

DEMONSTRATIONS DAILY BY EXPERT STAFF

2 years Free Service on New Recorders over £35

30 King Cross Street, Halifax
Phone 66832

SCOTLAND

EDINBURGH’S
HI-FI
SPECIALIST

Amplifiers, F.M.
Tuners, P/Ups,
Speakers, etc,
Demonstrationsand
Advice gladly given.

Agent for the
famous Heathkits.

Hi-Fi Corner

| Haddington Place,
EDINBURGH
Phone: WAY 7901

W. G. Graham
Assoc. Brit. LR.E.

Recording Studios

mjb

recording and
transcription service

Mano and Stereo records : latest cutting methods, auto-
matic varigroove, feedback cutter heads, limiters and
= He i

hitherto

only to the

p;afessiu:l::l. facilitating high undistorted cutting levels
and extended playing times even from amateur recordings.
Booklet available.

40 QUEEN STREET
MAIDENHEAD

Tel. 25204 BERKS

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

MAGNEGRAPH

| Hanway Place, London, W.I. LAN 2156

R

STUDIO
REPUBLIG

“ CHURCH FARM, PINNER, MIDDX.

i professional recording services

FIE 5555




CLASSIFIED

ADVERTISEMENTS

Advertisements for this section must be pre-paid. The rate is 6d. per word (private), minimum 7s. 6d., Box
Mos. 1s. 6d. extra. Trade rates 9d. per word, minimum 12s., Box Nos. 2s. extra. Copy and remittance for
advertisements in NOVEMBER 1966 issue must reach these offices by 19th SEPTEMBER addressed to:
The Advertisement Manager, Tape Recorder, Link House, Dingwall Avenue, Croydon, Surrey.

Replies to Box Nos. should be addressed to the Advertisement Manager, Tape Recorder, Link House,
Dingwall Avenue, Croydon, Surrey, and the Box No. quoted on the outside of the envelope, The district

after Box No. indicates its locality.

SITUATIONS VACANT

Tape Recorder Salesman required by busy
City Specialists. Trainee considered ; enthu-
siasm main asset. Equiv. 5 day week approx.,
alternate Sats. Opportunity to join an organisa-
tion of repute. Please write in the first instance
to Mr. Atkins, Wallace Heaton (City Sale)
Limited, 93 Fleet Street, London, E.C.4.

FOR SALE—PRIVATE

Akai X-345 stereo tape recorder with mics
and remote control £200, cost £250. Truvox
T.5.A. 100 stereo amp £40. Pair Leak Sand-
wich Speakers £60. All are only six months
old and in perfect condition. C. D. Wright,
The Grange, Nafferton, Driffield, East York-
shire (Phone Nafferton 200).

FOR SALE—TRADE

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

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

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

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

FOR SALE—TRADE continued

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

Sleep Learning and Therapy. Time switches
with large clear 24 hour dial, 3 ons and offs
£4.12.6. Pillow Speakers, high intelligibility,
only 4" square, matched to speaker socket of
all recorders £3.3.0. Endless Tape Cassettes :
15 mins cycle at 3} £5.5.0, 10 mins cycle
£3.12.6, 8 mins cycle £2.17.6. (Double at
1%.) Information and Guidance Tape (3gns)
covers whole field of Learning and Therapy
with demonstrations how to make your own
tapes. Induction Tape No. 1 (3gns). Vital
necessity for use in learning any subject.
Induction Tape No. 2 (3gns). Equally vital
where these revolutionary techniques are to be
used for removing illnesses, disabilities, per-
sonality weakness etc. Send now for free
literature and full list with details of the
optimum Tape Recorder for the job to : The
Institute of Sleep-Learning, 16 King’s College
Road, London, N.W.3. Primrose 3314.

Clearance of Mullard Type “C” tape pre-
amplifiers, beautifully made by well-known
manufacturer. Inputs for Mic., Radio,
Pickup etc. Suitable for most good quality
tape decks, instructions supplied. Prices:
with power unit £14.10.0; without power
unit £12.0.0. P.P. 7/6.

3 only, Mullard 10w x 10w stereo amplifiers
with Partridge or Parmeko transformers.
Price : with control unit £17.10.0 ; without
control unit £16.0.0. P.P. 15/-,

3 only, Mullard 5-10 amplifiers with Part-

ridge or Parmeko transformers. Price:
£11.10.0. P.P. 10/-.
All items fully tested before despatch.

Terms : C.W.0. or C.O0.D. All orders to
Byron Electrical Supplies, 52 Oak-End-Way,
Gerrards Cross, Bucks.

WANTED

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

1.

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

Second hand Revox F36 in good working
order. Case not essential. Ring East 2791,
8-4 p.m. Mr. Bolt.

MISCELLANEOUS

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

TAPE EXCHANGES

Tapetalking Time Again ! Join Britain’s
friendly, foremost Worldwide Tapetalk and
discover today's most fascinating hobby. 3d.
stamp for particulars : WWTT (TR), 35 The
Gardens, Harrow.

Members wanted for a unique new postal
tape club. Write for details to Ricky Dee,
PTC, 291 Parkside Avenue, Barnehurst, Kent,

STUDIO FACILITIES

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

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

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

9952.
PERSONAL

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

C.C.LR. equalisation.

Neopilot version for lip-synchronisation filming.

Frequency response 30 c/s to 18,000 c/s -4-1dB at 15 i.p.s.

Wow and flutter 4-0.069, RSM at 15 i.p.s.

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

Signal to noise ratio better than 70dB at 15 and 7.5 i.p.s.
@® Speed variation between beginning and end of 7" reel X 0.2%,.

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

These typical performance figures are impressive but they
are just part of the story. If you would like to

know more, write for literature from the sole

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

LIVINGSTON LABORATORIES LTD.

COMMUNICATIONS DIVISION

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

WATFORD 44344

FRANCIS OF

MAINS TAPE RECOIIDERS

*Akai X-300 . .. 190 gns.
*Akai 710 ... 62 gns.
Akai 445 e 15 gns.
Akai M.B Stereo «.. 136 gns.
Akai ST.| Stereo ... 105 gns.
*Akai 355 Stereo ... 139 gns.
*Beocord 2000 <. 119 gns,
*Beocord 1500 ... 89 gns.
*Brenell STB2 £150

*Brenell Mk. 5/M Series ll| 93 gns.
*Brenell Mk. 5 Series il ... 74 gns.

Cossor 1607 Stereo 4 Tr. ... 57 gns.
Elizabethan LZ34 ... .« 34 gns.
Elizabethan I.Z.‘iz ... 31 gns.
*Ultra .. ... 49 gns.
Ferlulon 18" w. 33 gns.
Ferguson 3222 w.. 33 gns.
Ferguson 3224 . 44 gns.
*Ferrograph 631 v 95 gns.
*Ferrograph 632 Sunn ... 126 gns.
Ferrograph 63 P ... 120 gns.
Fidelity Playmatic . ... 18 gns.
Grundig TK400 hp41’r ... 47 gns.
Grundig TKITL R ... 43 gns.
Grundig TKI4L .. 37 gns.
Grundig TKIBL ... 4l gns.
Grundig 23L Auto ... ... 49 gns.
Grundig TK40 4 Tr.... . BT gns.
Grundig TK41 2 Tr.... ... 83 gns.
*Grundig TK46 4 Tr. St. ... 107 gns.
Grundig TKI20 ... 19% gns.

Philips 3556 ... gns.
Philips 3558 ... . 41 gns.

Philips 3553 .. 36 gns.
Philips 2 Tr. Auto 3552 . 24 gns.
*Revox 736 . 124 gns,

Sony 250A chlt & Pro-ump 59 gns.

Sony TC 260 . 95 gns.
Soﬂy m . T2 gns.

m¥ .. 105 gns.
Stella 463 . 39 gns.

STREATHAM

*Tandberg Series §

*Tandberg Series 12

*Tandberg Series82 Tr.

*Tandberg Series 8 4 Tr,

*Tandberg Series 9

*Telefunken 85

Telefunken 200 39 gn
*Telefunken 98 { Tr. Sum 95 lns.
Telefunken 203 v .. 69 gns.
Telefunken 201 44 gns.
Truvox R40 ... 41 gns.
Truvox R.102 76 gns.
Truvox R.104 79 gns.
*Uher 724 75 gns.
*Uher 784 .. 129 gns.
*Truvox PD.I02 Stereo 93 gns.

*Truvox PD.104 Stereo ... 89 gns,
*Vortexion WVA 3-speed 7.0
*Yortexion WVYB 3-speed
*Vortexion CBL Stereo ...
Wyndsor Vanguard
BATTERY PORTABLES
Akai X-I1V 4 Tr. Stereo ... 131 gm

Grundig TKé .. 69 gn

Cossor 1621 ... S uglu.
Loewe Opta 416 . 51 gns.
Loewe Opta 408 ... e 39 gns.
Grundig EN3 Notebook ... 23 gns.
Philips EQ3301 26 gns.
Philips 3586 ... 26 gns.
Stella 472 ... «. 26 gns.
Uher 4000L ... .. 103 gns.
Sanyo Auto ... .. 12 gns.
Sanyo Batt/Mains ... . 36 gns.
Telefunken 300 49 gns.
T-l.ﬁmk.n”l . 54 gns.

HAINS P Ell PACI(S
Philips, Stella or Cossor ... £5.12.0
Uher 4000,

with cell
Telefunken 300 with cell ... m.ﬂ'.o
Tape to disc and copy service.

LEADING STOCKISTS OF EQUIPMENT FOR

TAPE and HI-FI

...and NO EXTRA FOR CREDIT TERMS

% Minimum Deposit

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

®MICROPHONES,MIXERS
Hammond condenser M.100 29 gns.
Grampian Reflector i

Grampian gibbun

AKG D.I9C ...

Eagle Mixer ...
Grundig Mixer Stereo
AKG K.50 Headphones
Philips Pre-amp

Also microphones
ACOS, FILM INDUSTI!IES,
TELEFUNKEN, BEYER, etc.

@TAPES & ACCESSORIES
Standard, Long, Double, Tnpll l'lar

HI-FI DEPT.

® STEREO AND MONO

AMPLIFIERS
Quad Pye Rogers Cadet Mk. lII
Leak Armstrong Tripletone
Scott B & O Truvox

TU NERS

uad gn Pye Leak
Armltrnng & O Tripletone
@® LOUDSPEAKERS
Quad Pye Ro;\ers W’E Kef
I.olvl:t'her Leak Elac Truvox
Ditton B & O SHB Tandberg
® MOTORS, PICKUPS
GARRARD incl. Thorens
SP.25, 401, etc. Tannoy

in all sizes by all leading

@ DEFLUXERS BY WEARITE,
WALGAIN

@ Pre-recorded Tapes by Columbia,

H.M.V. and all E.M.l. Labels, Crown,

Phonoband Eagle, etc.

Bib, Bond and E.M.l. splicers. Matching
transformers. Plugs, sockets, etc.
Prices subject to alteration as announced
by manufacturers.

STANDS OF ALL TYPES

Eoldripg Shum
DECCA incl. Sonotone
fiss Mk. 111 &0
Deram, etc. SME Mk, 1l
Philips ADC BSR
Ortofon Pickering

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

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

Between St. Leonard’s Church
and Streatham Station

Please note this is our only address
OPEN ALL DAY SATURDAY—EARLY CI.OSING WEDNESDAY

STReatham 0466/0192
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