


12 reasons why you

will be delighted with
Fidelity's sensational new
Tape Recorder

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

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

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

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

by press button) for rapid location of recorded effects,

musical themes, etc.

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

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

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

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

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

on to magnetic stripe any material already recorded on tape,

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

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

of error.

10. it has the reliability and excellent performance expected

Oy e Rt s 3-Speed tape recordep (rwin-tack 25 GRS

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

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

FIDELITY RADIO LTD., OLAF ST, | ™™
LONDON W.11. TEL: PARK 0131

TAPE RECORDERS - TRANSISTOR RADIOS | = & prisary” machiforganeval wark )
RECORD PLAYERS - RADIOGRAMS | A— e e e — —

I am interested in the *'Playtime™ as a d hine for re ding ete. [ ]




Over 100 different Tae Recorders and Hi-Fi equipments:
ONLY ONE IS RIGHT FOR YOU

THEY'’RE ALL HERE . . . every kind of Tape Recorder on the market.
Nowhere else can you see such an all embracing display as that which
awaits you at NuSound.

As Britain’s largest Tape Recorder sales organisation with over 10
years experience in this specialised field, NuSound have built up a repu-
tation that is ‘‘second to none’’.

Only from NuSound can you obtain the benefits of all these invaluable
features—the most comprehensive range of equipment on display in the
country, expert staff, free technical advice, immediate demonstration of
any model, the finest after sales servicing available.

Whatever your means of transport or point of arrival, be it Holborn,
Kings Cross or Liverpool Street Stations there is 2 NuSound showrcom
within easy reach. The position of each showroom has been carefully
selected to be just a few minutes away from these well known Central
London Landmarks and Main Line Stations.

@ UNBEATABLE NO INTEREST TERMS
@ OVER 100 MODELS ON DISPLAY

@ EXPERT STAFF. EXPERT ADVICE

@ GENEROUS PART EXCHANGES

@ UP TO TWO YEARS FREE SERVICING

SHOWROOMS :

82 HIGH HOLBORN, W.C.Il. (I minute Holborn Underground) CHAncery 7401.

242/4 PENTONYILLE ROAD, NM.I (3 minutes from Kings Cross Station)} TERminus 8200,
BiShopsgate 2609,
36 LEWISHAM HIGH STREET, S.E.I3 (| minute Lewisham Station) LEE Green 2399.

228 BISHOPSGATE, E.C.2 (| minute Liverpool 5t, Station)

2 MARYLAND STATION, E.I5 (Adjacent Maryland Station) MARyland 5879

205 HIGH STREET NORTH, E.6 (Opposite East Ham Station) GRAngewood 6543.

SONY VIDEO

We are pleased to announce our appointment as

main agents for the distribution and sale of the fan-

tastic new SONY VIDEO TAPE RECCRDING

EQUIPMENT. By the time this advertisement

appears we hope to have on display in all our show-

rooms this fantastically low priced high definition
V.T.R. EQUIPMENT.

The Sony Video Recorder complete with Sony High
Definition Monitoring Television sells at the unbelievably
low price of 350gns. and the High Definition Camera, if
required, for a further 125gns. At under £500 you are able
to purchase a complete V.T.R. of quality comparable to
equipment costing three to five times as much.

We have every facility in all our showrooms for full
demonstration of the Sony V.T.R., but if so desired
we have a first-class team of expert technicians who
will be pleased to demonstrate the SONY V.T.R.
anywhere in Great Britain. Write to our Head
Office for further details and appointment.

NOTE: HOURS OF BUSINESS
BISHOPSGATE:

Monday to Friday 9 a.m. to 6 p.m. Closed all day Saturday.
Open Sunday 9.30 a.m. to 2 p.m.

KINGS CROSS, STRATFORD, LEWISHAM, EAST HAM:
Monday to Saturday 9 a.m. to 6 p.m. Half-day Thursday.

HIGH HOLBORN:
Monday to Friday 9 a.m. to 6 p.m. Saturday 9 am. to | p.m.

NUSOUND TAPE RECORDER CENTRES

HEAD OFFICE: MAGNATAPE HOUSE, 191 PLASHET ROAD,

UPTON PARK, LONDON, E.I3.

GRAngewood 2185
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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 scep-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

cheerfully reiunded
taki ge of our'c t credit terms—you can enjoy your model

right away and pay for it in easy monthly instalments.

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

MISCELLANEOUS

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

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

i

AM(FM TUNER

FM TUNER TAPE PF_’}E-A?PLIFIER

STEREO C&NTROL UNIT

JI.
D —

STEREQ AMPLIFIER
5-99

TAPE DECKS

STUDIOMATIC )—

“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 £2510 0 £3518 0 COTSWOLD or MFS £25 12 0 £33 17 0
TAPE DECKS SSU-I less legs ... £IL 17 6 -—
TRUVOX D93-2 i-track £36 15 0 . ' . 2
D93-4 ;k-track £3615 0 NEW Bs';zif(LEEI!YS?g!I!g;INE e
MAGNAVOX ‘363" 3-track £i3 10 0

A new concept in Heathkit Loudspeaker kit

Please iet us know your req. design. Completely finished, walnut veneered

MICROPHONES. A wide range.

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

FOUR CHANNEL
TRANSISTOR MIXER, Model TM-I

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

EQUIPMENT CABINETS

AUDIO AND HI-FI EQUIPMENT MALVERN ... ... .. .. .. £18 1 0] £3 6 0
20 + 20W AMPLIFIER AA-22U (less cablnet) £3910 0 | £66 11 0 | GLOUCESTER.. £1810 o] £2315 o
9 4 9W STEREO AMPLIFIER §-99 . ... £28 9 6 | £38 9 & | CHEPSTOW ... £11 12 6 | £16 17 6
3L3W .,  AMPLIFIERS-33H .. £1517 6 | £1 7 6 | PLAYBOX (by Record Housing) ... =2 £10 10 0
3 4 3W " AMPLIFIER §-33 ... .. EI3 7 & £I8 18 0 Other ‘Record Housing’ models to order
5W MONO AMPLIFIER, MA-5 S .. EIO19 6 £I510 0 RECORD PLAYERS
I0W POWER AMPLIFIER, MA-12 ... ... £11 18 0 | £1518 0 A RRARD A6, wi i A T
SOW ,  AMPLIFIER,MA-50 ... ... £1918 0 | 2718 o | © -60 without Cartridge ... .. ..
STEREO CONTROL UNIT, USC-I... ... £1910 0 | £6 10 0 " 97-260 n Deram .. .. .. .. £1716 1
MONO CONTROL UNIT, UMC-1 812 6 | £1312 6 w, OB Eﬁ,ﬂs f:'l'z '2 g
PICK UPS MOTOR UNIT. GARRARD 401 .. £210 0
DECCA ffss £18 18 0. DECCA DERAM  £9 196 | Inc. P.T. " . CONNOISSEUR, 2-speed £17 211
REMEMBER ‘PACKAGED DEALS’ SAVE YOU MONEY. All purchases of associated Hi-fi equipment totalling over £40 at one time qualify for inclusion.
ALL prices quoted above are Mail Order prices.
- To DEPT. HT-2
WELCOME TO OUR LONDON | DAYSTROM LTD. GLOUCESTER, ENGLAND
Without obligation, please send me TICK HERE

HEATHKIT CENTRE }

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

FREE BRITISH HEATHKIT CATALOGUE. ...

FULL DETAILS OF MODE

N —

o el soreal o 285 Tocterlam JULL DETAILS OF MoR CﬁPITALs
Court Road.
WHEN YOU ARE IN TOWN WE HOPE INAME .......corerecciisssinranrsbsbasstrareninanrassianssssnsndstasinsrasisnsiesrsrsspanarsssns sssssesiosessssssssessesssassinsannsss

THAT YOU WILL VISIT US THERE.

.. HT-2
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RGANISATION IN THE WORLD

Cilla
Black Martin Ifield

SING ME A RAINBOW ON THE BEATLE TRACK BORN FREE

Parlophone TC-PCS7004 Parlophone TC-PCS3057 Columbia TC-SCX3485

George Michael
Mitchell B Collins
Minstrels

MELODIES THAT WILL SURFIN" WITH
BIG BEN MINSTREL SHOW LIVE FOREVER WOUT STEENHUIS

Columbia TC-SCX3293 Columbia TC-SCX3411 Columbia TS-SCX3585
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Even withoutits
bi-directional recording
and monophonic mixer,
the Ampex 2100

would still be the best
recorder in the world

G. .t
. - . - 4 . :I /i .‘\‘
a | |ea rlng If you were to dismantle your new Ampex

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

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

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

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

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

Ampex make the world’s best tape recorders.
800 series, 1100 series, 2100 series. Speakers,

tapes, accessories. Ask your dealer about our
4-track “Stereo Concert’’ bonus offer.

Ampgxsales and service facilities are conveniently located throughout Europe and the Middle East. For more information write to: Ampex Great Britain Ltd., Acre Road,

Reading, Berkshire, England. Telephone: Reading 84411. Ampex S.A., Via Bema 2, Lugano, Switzerland, Telephone: 091 [/3.81.12, Ampex Europa G.m.b.H., 6 Frankfurt

1~'|T£n'h Dﬁssgiggr;;tisgmm 24, Germany. Telephone: 262001-5, Ampex S.A., Nivelles, Belgium. Telephone 067/249.21. Ampex, 41 Avenue Bosquet, Parls 7e, Franc.
elephone: 705. \
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The outstanding new Tandberg 6x

* The world's best stereo tape deck plus new
bias head for guaranteed frequency response
and unbeatable signal to noise ratio

Tandberg have taken their finest tape deck,
added a Bias head and refined the circuitry.
The result is the Tandberg Model 64X,
Frequency Response:

74" per sec: 20-25,000 c/s

(£ 2 dB 30-20,000 c/s).

33" per sec: 20-18,000 c/s

(£ 2 dB 30-15,000 c/s). -

1§ per sec: 30-12,000 c/s

(+ 2 dB 40-8,000 c/s).
Signal to noise ratio:
74" per sec: 62 dB.

14" per sec: 56 dB.

33" per sec: 59 dB.

SEE AND HEAR US AT THE 1967
AUDIO FESTIVAL AND FAIR
STAND NO. 17
DEMONSTRATION ROOM 212

* Also incorporates Multiplex Filters (for
stereo radio recording).

* A centre channel amplifier for simul-
taneous playback of two tracks into mono
headphones.

* A fully transistorised oscillator circuit.
* Cathode follower outputs.

* ‘On and off the tape’ monitoring.

* ‘Sound on sound’ facilities.

* Superb teak and stove enamel finish.

The Tandberg 2 or 4 track, 3 speed Series
6X. 115 Gns.

Tandberg

[ Plcase send me full “details on the
Tandberg

ISERIES6X

Also full details on the Series
9 12

8
I D D D tick as appropriate

I Name

Post to Dept. T.R.6
| Elstone Electronics Limited,
Hereford House, North Court,
Loﬂ' Vicar Lane, Leeds, 2.
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OUT FEBRUARY 1Tth

This new edition is packed with
authoritative features written by
experts for everyone interested in
hi-fi sound reproduction and tape
recording. Produced by HI-FI NEWS
and TAPE RECORDER, it includes a
selection of the more important
equipment reviews that appeared

in these magazines during 1966.

Other top features include

A fresh look at audio dynamics
Details ofanew membrane loudspeaker
Acoustics in ancient Greek theatres
Some reflections on audio history

A look at stereo radio

Basic problems of energy conversion
discussed

Listening to music in the home
Reducing background noise

5/-

From your newsagent or bookstall
or 6/- by post from Dept. AA1,
Link House, Dingwall Avenue,
Croydon, CR9 2TA.
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B & 0 - for those who consider design and quality before price

[ ] . [ ]
B & 0—the quality angle in pickups
’

The B & O SP6 magnetic cartridge has been designed to provide as nearly as possible the perfect link
between the gramophone record and the main amplifier. The diamond stylus is set at the B & O pioneered and
now accepted standard of 15° from the vertical. It employs a symmetrical micro-cross armature for excellent
stereo separation with minimum cross-talk. Push-pull design reduces harmonic distortion to a minimum. Also
available with elliptical stylus (SP8). Result: A superb instrument capable of the highest fidelity.

Frequency response: 20 ¢/s—20 kc/s 4+ 2.5 dB. Output: 7 mv per channel at 5 cm/sec. Channel
separation : better than 28 dB at 500 c/s. Stylus pressure: 1 -3 gms. Compliance: 12—-15 X 10-6 cm/dyne.
Moving mass: approx. 1.6 mgms. Load: 47K ohms. Mounting : standard 3" centres (SP6 and 8) or Plug in
fitting for B & O arm (SP7 & 9). Weight: approx. 10 gms. Stylus diameter: .0007” Elliptical:
.0007” x .0002” Price: SP6 and 7 £8.8.0d. SP8 and 9 £14.14.0.

Bang & Olufsen—Danish Design—Danish Craftsmanship.

B & O also make the Beogram transcription deck, the Beocord range of Tape Recorders,

Beomaster integrated Tuner amplifiers and high quality Beovox pressure chamber
loudspeakers.
@ @ Write or telephone today for comprehensive colour catalogue to :—
i Bang & Olufsen U.K. Sales Division
l JL l lj. m—— (A Division of Debenhams Electrical and Radio Distribution Co. Ltd.)
; Mercia Road, GI ter. Telephone : Gloucester 26841
London Showrooms: 70-71 Welbeck Street, London, W.1. Telephone : HUNter 2143,

DP0225



We wouldn’t be in tape

if we couldn’t make the best

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

You have to be best.

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

We did.

And we can prove it.

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

Kodak Sound Recording Tapes—
Standard, Long, Double, Triple and
Quadruple Play—are available through
Kodak Photographic Deal:rs everywhere.

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

To Kodak Limited, Dept. 7T0A,
Kodak House, Kingsway, London, W.C.2.

Please send me literature on
Kodak Sound Recording Tapes.

Name

Address

TR

-

‘Kodak' is a registered trade mark



SONY research

makes the

MODEL TC350 - FEATURES

4 track stereophonic and monophonic
recording and playback (] Precision solid
state circuitry comprising independent re-
cording amplifiers and playback preampli-
fiers [] Professional 3 head system [] Sound
on sound recording [] Language/music
training facilities [] Vertical and horizontal
operation [ All idier beltless tape driving
mechanism [] Two tape speeds (7% and
3% ips) [ 7” reel capacity [] automatic shut-
off switch [] head-set monitor jack [] pause
control [] digital tape index counter [] two
VU meters [] integrated record/playback
connector

SPECIFICATIONS:

Power requirements: 50W, 100, 110,
117,125, 220, 240V, 50/60 c/s AC.

Reel: 7" or smaller.

Tape speed: 71 and 32 ips. with automatic
equalization change.

Recording system: 4-track stereophonic
ormonophonic.

Frequency response: 30-20,000 c/s at
7% ips. 4+ 3 db 50-15,000 c/s at 7% ips.
30-14,000 ¢/s at 3% ips.

Signal-to-noise ratio: Better than 50 db.
Wow and flutter: Less than 0.17% RMS
at 7% ips. Less than 0.25% RMS at 32 ips.

Harmonic distortion: Less than 3% at
N Ak line Apnit

difference

Level indication: Two VU meters.
Record : NAB standard.
Playback: calibrated to O db line
output.
Recording time:
4-track stereo 4-track monophonic

1,200’ tape 7% ips. 1 hr. 2 hrs.
3%ips. 2hrs. 4 hrs.
1,800' tape 7% ips. 1% hrs. 3 hrs,
33 ips. 3 hrs. 6 hrs,

Fast forward and rewind time:
Within 4 min. (1,200 tape).
Input: Microphone
Sensitivity : — 72 db (0.19mV)
Impedance: low (will accommodate any
microphone from 250—1K ohm impedance).
Auxiliary
Sensitivity : — 22 db (0.06 V).
kmpedance : approx. 100K ochms.
Integrated record/playback connector.
Sensitivity : — 42 db (6.15 mV).
Impedance : approx. 100K ohmse
Output:
Line
Qutput level : 0db (0.775V).
Impedance : optimum load impedance
100K ohms.
Binaural monitor
Output level : —1 db (0.692V).
Impedance : accommodates 10K ohm head-
set.

Integrated record/playback connector
Qutput level : 0db (0.775V).
Impedance : optimum load impedance 500K
ohms.
Head: Recording RP 20—2902.

Playback PP 30—4202N.

Erase EF 18—2902H.
Transistor: 25C402 x 18, 25B381 x 2,
25C291 x 1.

Diode:1T224Ax2,5G-Dx 2.
Dimensions: 153(W) x6+%(H) x13"(D).
Weight: Approx. 17 Ibs. 3 ozs.
Accessories: Empty 7” reel. Connection
cord. Capstan. Pinch roller. Reel cap.
Recommended retail price 75 Gns.

Sony offer the finest range of

tape recorders from the battery
portable TC 900 to the studio

quality 777.

For further details see your

Sony dealer or write to :

Sony U.K. Sales Division,
Eastbrook Road, Gloucester.

Tel : Gloucester 21591.

London Showrooms:

70-71 Welbeck Street, London, W.1.
Tel: HUNter 2143

SONY:

RESEARCH MAKES THE DIFFERENCE

See us on Stand 74 at the Audio Fair, Hotel Russell, W.C.1

March 30— April 2
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this is the EEI1 TTTIRA\ 1001 —
the new standard in home recorders

The ELTRA 1001 sets a new standard for mono home recorders. At around half the price (49gns) of
current high quality machines it provides a playback quality unrivalled by all but the most expensive
machines available today. The large internal loudspeaker (9x5) is driven by a most generous in-built
amplifier (6 watts push-pull > 1% harmonic distortion) with full separate bass and treble control. Wide,
linear frequency response (50-18000 Hz. * 3dB @ 7%i.p.s. to DIN 45513) and incredibly low background
noise levels (— 54dB weighted @ 7% i.p.s.) make the machine quite suitable for most discriminating
recording. As for the cabinet, finish and styling, these are Danish Design at its best — just see for yourself.
The coupon will bring further details of the 1001 and the address of your nearest stockist.

HITRA -unextravagant high fidelity listening

Please send full details on the Eltra

ELTRA UK SALES & SERVICE: | name

CE HAMMOND & CO. LIMITED
90 HIGH STREET . ETON . WINDSOR . BERKSHIRE

Address

hammond

2E/TR/67
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COVER PICTURE

The effect of bulk erasers and
household magnets on magnetic tape
recordings is strikingly small above
distances of one or two inches.

This becomes less surprising when
one considers the fields set up inside
the tape recorder itself by motors,
transformers and loudspeakers.

While advantageous in that sense,
however, the phenomenon does cause

some problems In efficient bulk erasing.

A. J. Lowe's cure for this particular
ill is published on page 105,

SUBSCRIPTION RATES

Annual subscription rates to

Tape Recorder and its associated
journal Hi-Fi News are 30s. and
38s. respectively. Overseas
subscriptions are 32s. 6d.

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

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

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

MOTOR CYCLING 1S NOT exactly the most
frequently discussed topic in Tape Recorder.
The magazine Motor Cycle, however, recently
carried a feature no less suited to the spool-
turning mechanism of a tape recorder as to the
wheel-pushing complexity of the horseless-
bicycle.

The feature in question was a Users’ Report
—a combination of readers’ correspondence,
field-tests and service columns. Perhaps
readers would care to peruse our suggested
adaptation of such a Users’ Report.

One starts the ball rolling, some two or three
months before the first report appears, by
requesting owners of a certain make or model
of recorder to express an opinion of their
purchase on paper. Readers would be asked
to describe any difficulties experienced in
obtaining service, spare parts, circuit diagrams,
operational information, and so on. A
description of faults that had occurred in the
recorder might, when the resultant letters were
examined and condensed into an article, reveal
certain failures to which models were particu-
larly prone. In such cases, the advice of our
specialist contributors, and of manufacturers
themselves, would be sought and published.

The envisaged column holds promise of
providing a meeting ground for user, manufac-
turer, importer and even retailer. Complaints
could be aired without fear and praise offered
when seemingly deserved. Readers’ own
operational and servicing tips could be
exchanged. Are owners of the old Sound Vogue
aware, for example, that its Collaro Studio deck
may be removed without need of a second pair
of hands to hold the cabinet ? (The recorder
is placed upon the floor and gripped between
the feet.) Have all Revox-owners read about,
or discovered for themselves, Peter Turner's
improvised 736 pause control ?

The Users’ Report would prove a source of
advice to the potential customer for a model
under discussion, who may have no idea what
to expect in the way of reliability and, when
the thing finally does go wrong, service. To
this end, of course, we would think it wise to
restrict the Reports to currently available
models or—in the case of the Revox, Ferro-
graph, Tandberg, EMI and Akai designs—
recorders that have to some extent evolved
over a period of years.

These ideas remain pure castles-in-the-air,

however, until you, the reader, put pen to

paper and submit the letters upon which
reports can be based. Which brings us to the
ominous question : which design do we select
for Number One ?

Without the slightest idea of the possible
response from readers—or from Pullin Photo-
graphic—we must admit a considerable interest
in commencing with the Akai range: the
X-355, 345, X-300, X-4, M8, M7, 910, 1710,
X-100D, ST-1, 445 and 707. Perhaps we have
bitten off more than we can chew in selecting
so large a range at one sweep. No matter. If
we are inundated with replies, the recorders
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can conveniently be split to cover more than
one report—the X-355 and 345 in one, perhaps,
X-4 in another, and the not dis-similar M8,
M7, 910, 1710, X-100D, ST-1, 44S and 707 in
a third. Our fear is not of being drowned, but
being left high and dry! Akai-owners—it’s up
to you.

Habitual window-shoppers may have noticed
the bombshell that fell, in the opening days of
1967, on the High-Street electrical dealers.
Since BREMA withdrew their application for
exemption from the Resale Prices Act, Philips,
Grundig and a whole host of respected audio
manufacturers have adopted a policy of ‘price-
recommendation’. As a result, there is much
to be gained by shopping around one’s home-
town when purchasing anything more costly
than a fuse. In a given block of shops, one
may well expect retailers to offer identical
prices—for obvious reasons. Over a wider
area, however, greater discounts may be found.
There is no difficulty, in Croydon, in obtaining
a 26 gns. Philips portable at 22 gns. Since the
trade price would be in the order of 19 gns.
(one-third retail margin is common to most
audio products), this means the retailer is now
taking a profit of 3 gns. on each recorder, com-
pared with the original 7 gns. Do read that
guarantee card carefully, though, when buying
a product at discount.

FEATURE ARTICLES

105 THE ROTATOR
By A. J. Lowe

112 A HIGH-QUALITY MIXING UNIT
—PART ONE
By John Fisher

119 | WANDER IF YOU'RE STANDARD
JACK

By Mike Howell

120 BATTERY POWERED
TAPE RECORDERS—PART 16
By Michael Gordon

REGULAR ITEMS

103 WORLD OF TAPE

125 NEW PRODUCTS

117 READERS' LETTERS

132 READERS' PROBLEMS

106 TAPE RECORDER SERVICE—No. 63
By H. W. Hellyer

111 FIELD TRIALS OF
BATTERY PORTABLES—No. 18
By David Kirk

134 CLASSIFIED ADVERTISEMENTS

134 ADVERTISERS' INDEX

EQUIPMENT REVIEWS

127 ELTRA 1001
By A. Tutchings




Philips Cassette Recorders:

excitingly easy new way to
play music and record sound

Suddenly, it's fantastically easy to play music - anywhere.
And to record sound. Because Philips Cassette Recorders
are so simple that you can use them with your A
eyes shut! Their tape comes loaded in special
cassettes that just snap in for instant use.

And you get superp pre-recorded music
on fabulous new Musicassettes —

in a wide range of titles. You have three
Philips Cassette Recorders to choose from.

Model EL3301T is a 27 gn play-anywhere
battery portable that travels in a carrying case,
has simple controls including a remote stop/start
switch, and can even be mounted in your car. The 35 gn
Mains/Mono Model EL3310 has a teak-finished cabinet,
exclusive hinged ‘Sound Mirror', Automatic Recording Control
for perfect recordings, and

push-button cassette ejection.
Model EL3312 is a superb

Mains/Stereo recorder at 48 gns, with two Hi-Fi

speakers extra at 10 gns plus 3/1 P.T. surcharge
each. All prices cover many useful accessories.

-

Model EL3312

\ Model EL3310

b

Model
EL3301T

¥/ See your Philips Dealer :
or write for free brochure to
Philips Electrical Ltd., Century House,
Shaftesbury Avenue, London W.C.2.

PHILIPS p H I L
I ps —the friend of the family
102




WORLD OF TAPE

SWEET FOR RECORDER

TAPE recorder made its debut alongside

a soloist at London’s Wigmore Hall
recently, when Sweer for Recorder (correct
spelling!), written by the Dutch composer
Louis Andriessen in 1964, was given one of its
rare airings.

In the programme note, the recorder’s part
was described as the emission of “white noise”
which sounded, in the words of The Times’
music critic, like “the gentle purr of an electric
fan”. A Dutch artist, Franz Briiggen, accom-
panied the tape recorder with a recorder of his
own—flute variety.

VTR SERVICING COURSE

IRST of a series of two-day courses was
held by Sony at the Kensington Palace
early in January, to familiarise retail service
engineers with the Sony domestic video tape
recorder. The supply of video recorders is

being undertaken through selected retailers
who will be solely responsible for servicing
equipment in their areas. Twenty-six engineers
attended the first course, which was conducted
by Mr. K. Yamakawa of the Sony design team,
and Mr. P. Moger, responsible for the servicing
department of Sony U.K. Sales.

PREAMPLIFIER POSTSCRIPT

UR attention has been brought, b
Reginald Williamson, to inconsistencies
between the circuit and layout illustration of
his microphone preamplifier, described last
month. Although the circuit diagram itself is
entirely correct, the 10uF capacitors were given,
on the constructional layout, as IpF. A 56K
resistor was given a 4.7K value in the layout
but, though 5.6K is the p:eferred value, the
difference does not alter the unit’s pcrformance.
Mr. Williamson adds, in passing, that the
purpose of the optional lOK resistor added by
Walsall Timing Developments is to keep the
10pF capacitor charged when feeding a valve
input with a high grid resistor.

AUDIO FAIR TICKETS

HE 1967 Audio Fair will be held at the

Hotel Russell, close to London’s Russell
Square Underground Station, from Thursday
30th March to Sunday 2nd April. As in
previous years, tickets will be distributed
free-of-charge through audio dealers in various
parts of the country. In cases of difficulty,

readers may send requests for tickets to our
editorial office, stating the number of persons
involved, and enclosing a stamped addressed
envelope. Under no circumstances should
such requests be combined with other editorial
matters. Readers should not expect immediate
return of tickets, since shortages have resulted
in delays in past years. Every effort will be
made to pass on the tickets from the Audio
Fair organisers well before the exhibition
opening date.

STC AT CANTERBURY

HE Good Work being undertaken in the

religious sphere by Standard Telephones
and Cables has spread from St. Paul’s in
London to Canterbury Cathedral. Conven-
tional public-address systems have been found
unsuited to the building’s acoustics, since list-
eners at the rear of the audience heard not only
the loudspeaker nearest them but also apparent
echoes of loudspeakers in other parts of the
building. STC determined the time taken by
sound to travel from one loudspeaker area to
another and compensated for the delays by
means of a staggered-head tape mechanism,
The device, illustrated in the photograph,
incorporates seven heads operating against a
sleeve of magnetically-coated Neoprene on an
80 r.p.m. drum. Silicone oil lubricant in the
coating contributes to an anticipated minimum
lifetime of ten thousand hours. Thirty-nine
loudspeakers, fed through transistor amplifiers
by 25 microphone circuits, make up the rest of
the network.

ELECTRONIC MUSIC LABORATORY

OT to be confused with a laboratory
equipped for the production of electronic
music, a development by Wurlitzer (USA) is,
in fact, an electronic music-teaching laboratory.
The system is not unlike a conventional
language-laboratory, but in this case each pupil
is equipped with a semi-electronic piano instead
of a tape machine. Each piano incorporates a
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NEXT MONTH

TUESDAY, 14th MARCH,will see publication
of the April Tape Recorder, contalning a
preview of equipment to be Introduced at
the Audio Fair. For constructors the issue
will include full detalls of the Miniflux Unl-
versal Tape Preamplifier plus the second In
John Fisher's High Quality Mixing Unit series.
Two stereo recorders will be reviewed—the
Grundig TK340 and Uher 724L.

five-octave keyboard and feeds a signal to the
student’s headphones and to the instructor’s
communication unit. This arrangement has
proved a practical alternative to the cacophony
of two or more pupils practising in the same
room on conventional pianos. The instructor
is equipped to play demonstration items on
his own piano, or from tape to individual
pupils, or to the entire class. Disc equipment
can also be connected to the system. No
soundproofing is required in the teaching-
room, since the lesson may proceed in total
silence.

BARNET RECORDED-DRAMA COMPETITION

OCIETIES, groups and residents of the

London Borough of Bamet have been
invited, by the Barnet Borough Arts Council,
to enter a Tape-Recorded Drama Competition.
Object of the contest is to promote tape
recording as an artistic medium and to
encourage work on plays hitherto given little
attention, such as those requiring elaborate
stage props. Provided prior permission is
obtained from the publisher and author,
recordings may be based on existing plays or
on original scripts. (Successful original mater-
ial will also be considered for publication in
Tape Recorder at a later date.)

Recordings must be between 20 and 60
minutes in duration and completely cleared by
the entrant of any copyright material included.
The BBAC wish to preserve anonymity prior
to judging, and entrants’ names must not be
announced on the tape or written on the spool
or container. Name and address should be
enclosed in a separate sealed envelope, with
an entry fee of 10s. to cover administrative
costs, made payable to the Barnet Borough
Arts Council. Entries should be sent, by 30th
November 1967, to the Organising Secretary,
7 Chandos Avenue, London, N,20, from whom
further details are available,

TAPE AT THE APAE EXHIBITION

UBLIC-address applications of tape record-

ing equipment will be one of the main
features at this year's Association of Public
Address Engineers Exhibition. The exhibition
is being held, as in previous years, at the King’s
Head Hotel, Harrow-on-the-Hill, and will
include a comparative demonstration of back-
ground music, given by Ampex, Musicord,
Sound Coverage and Reditune. Lectures and
demonstrations on the manufacture, editing
and employment of magnetic tape will be given
during the three-day opening. Members and
non-members in and outside the P.A. trade are
invited to visit the Hotel during the exhibition
hours of 2 to 8 p.m. on Tuesday 14th March,
and between 10 a.m. and 5.30 p.m. on 15th
and 16th.
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A guide to the eradication of ‘bonk’ I by A. J. Lowe

EVIEWING a bulk eraser in August

1966, Mr. Tutchings referred to the
problems of ‘swish® and ‘bonk’. These
residual noises on a bulk-erased tape are
caused when power is switched on while the
spool is on the eraser, and when the spool is
removed without being rotated at the same
time.

As I have experienced these problems, I
set out to devise a gadget, for use with my
Wal bulk eraser, which would overcome them.
The result is the ‘Rotator’ which was knocked
up from what could be found around the
house on a Sunday afternoon. In other words
it is strictly a low-cost junk-box project.

The idea is that the eraser is switched on,
the spool of tape brought to it gradually and
then rotated, and then removed while still
rotating. The eraser is then switched off.

Not being blessed with three hands, it was
found necessary to short-circuit the push-
button switch on the eraser, and use only the
switch on the power point into which the
eraser is plugged. As the eraser is not con-
tinuously rated, it must be switched on only
when one is quite ready to operate, and must
be switched off immediately after the erasure
is complete.

Fig. 1 is a side view of the rotator ready for
use. It consists essentially of spindle 1,
aluminium cross-piece 2, 3 in. spool of cloth
tape 3, and free handle 4. Everything except
the handle is locked to the spindle by the nuts.

The lower end of the spindle is inserted
through the hole in the centre of a spool of
recording tape, and then the aluminium
cross-piece is clipped at each end to the upper
side of the spool by means of the two “fold-

back’ clips shown. Thus, if the handle is held
in one hand and the cloth tape pulled with the
other, the spindle and spool of recording tape
will rotate.

In use a brass washer is placed over the
spindle hole in the bulk eraser (after removing
the loose spindle which is provided with the
eraser), and the power is then switched on.
The rotator, loaded with a spool of recording
tape, is then lowered into the hole and the
cloth tape slowly pulled. See front cover.

Just before all the cloth tape has been
pulled off the 3 in. spool, the rotator is lifted
clear of the bulk eraser and the power is
switched off.

Construction is of non-ferrous material.
The ‘bits’ are shown in Fig. 2. A 3/16 in.
screwed brass rod (A), about 4 in. long, is
used as the centre of the spindle. It is fitted
at the lower end with a brass nut, soldered on,
and filed round so that it will pass through a
spool of tape. Sleeve B centralises the spindle
in the hole of the bulk eraser. The sleeve may
be cut from any tubing which will fit the hole
in a tape spool and the hole in the bulk eraser.
In this case it was found that some hard
plastic tube from a ball point pen filled the
bill exactly. The maximum length of the
lower sleeve must be such that when the
rotator is in service, the spindle does not
‘bottom’ in the hole in the eraser. In my case
the length is 1 3/16 in., but different erasers
may require different lengths.

This sleeve is fitted over the centre spindle.
Next the cross piece C is fitted over the spindle.
This cross-piece may be 12 gauge aluminium
as illustrated, or brass or plywood, or Perspex
or anything similar, It is 7 in. long (for
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7 in. spools) and # in. wide. The hole in the
centre just clears the 3/16 in. screwed rod.

On top of this is placed a spacer sleeve D
about 3/16 in. long. The size of this spacer
is not critical. Next a 3/16in. brass washer E
is added over the spacer sleeve.

Next, another short sleeve (F) is dropped
over the washer. The length of this must be
slightly less than the thickness of the 3in.
spool of tape. Its function is to centralise
the spool of cloth tape around the spindle.
Spool G of cloth tape is next fitted over the
short sleeve. This spool could be a 3in. tape
spool or, as illustrated, an 8mm. film spool.
Any tape could be used as long as it remains
reasonably flat, and runs evenly without turns
over-riding one another. The tape used
happens to be a football bootlace with the
metal tags cut off.

The spool of cloth tape and all the bits
below it are clamped together with the washer
and two nuts H. Thus the cloth tape spool
and cross-piece are locked to the spindle, so
the pulling tape rotates the crosspiece and any
spool of recording tape attached to it.

A free running handle (I) is fitted on the
spindle above the cloth tape spool. This is
retained on the spindle by a 3/16in. washer,
a lock-nut and a dome nut as shown at J.
The handle illustrated was a knob which
happened to be available, but any piece of
wood with a hole in it would do just as well.

Incidentally, there is no need to make a
separate rotator for the smaller spools,
because they can be held to the cross-piece
with the clips applied obliquely—as a moment’s
trial will show.

Well, there it is, a problem solved with a
home-made but nonetheless effective gadget.



BY H. W. HELLYER
=

TAPE RECORDER SERVICE
NO. 83 -LOEWE 414, 416 & 416 DIA

HE Optacord 414 was favourably reviewed

by Alec Tutchings in June 1963, the
slightly modified 416 being field-tested in
August 1966, David Kirk regarded the field-
tested model as one of the best mains/battery
portables at its price he had handled. From
the servicing point of view, I can second that
opinion, Certainly, we have had a couple of
these machines returned to us for an overhaul
after they seem to have suffered the treatment
usually meted out in a kindergarten ‘play
session’. Despite cracked plastic cases and a
few other more obvious physical ailments,
they need very little refurbishing to give
results almost as good as new. After the
trials and tribulations of the 408, which we
discussed last month, these later machines
are a great improvement.

For the purpose of this article, we can
regard the circuit of fig. 1 as common to both
the 414 and 416. The differences are mainly
in the second stage, where the 416 uses an
ACI126 and the 414 an ACI125, requiring
different values of emitter resistor and the
collector load of the preceding stage, a change
in the filter resistor in the main negative line,
and alterations in the equalisation feedback
networks. As the 416 circuit has been slightly
simplified, the feedback over the output and
driver stages being omitted, this is the given
circuit, but reference to the 414 is easily made
—even if the usual commendable Loewe-Opta
practice of pasting a circuit inside the card-
board cover to the printed circuit has been
too much temptation for the previous owner.

The mechanism on these models is much
less prone to trouble than the earlier types.
Levers are more rugged and the pivot points
chosen with regard for reliability rather than
expediency. Once the chassis is out in the

open (and this can be very simply achieved
by removal of the base and lid, then the six
screws which go through the main structure
to the top plate—an excellent arrangement)
all that matters can be reached. But, as with
so many of these mains-battery machines, the
vital part is the drive obtained directly from
the light, fast-running motor. Speed regula-
tion is most important, and the pressure of
motor on flywheel plus the individual pressures
of coupling wheels on carrier sections of the
turntables may need attention. It is a great
mistake to plunge into the adjustment pro-
cedure before a thorough test of functions
when a primary drive is used, and this should
always be checked first.

So we come to the motor, which is sprung
to bring its single pulley into contact with
the rubber tyre on the underside of the fly-
wheel (see fig. 2). The secret here is to adjust
the motor lift-off so that when the stop key
is pressed, the flywheel does not turn. The
amount by which the motor pulley stands off
is limited by a tongue mounted on the motor
case and easily visible from below. This
should be bent for just sufficient clearance —
but for a definite clearance and clean lift-off.
If this is not done properly, the result may be
irregular wear of the rubber tyre. In fact,
those that we have had to turn down on our
trusty (nay, indispensable) corper lathe, have
had curious wavy indentations that may look
pretty but make the music sound horrible !

Apropos this—it should hardly be necessary
to remind readers of rhis publication that the
stop key should always be correctly locked in
position when the machine is not in use . . .
so I shall not mention it (!).

As with previous models, a stroboscope
marking is pasted on the upper surface of the

106

flywheel, and is visible without any dismantling.
With a 50Hz light source shining directly on
it, the marking should appear static if the
speed is correct. A slower speed than normal
makes the marking ‘creep’ clockwise; a
higher speed, anti-clockwise. Again, as
before, the adjustment is simply to move the
motor bodily until the pulley traces a path of
the correct length on the tyre, i.e., a circle of
the correct diameter. This requires a longi-
tudinal traverse of the motor in its mounting.
Adjustment, provided for this, is easily seen
from below.

However, factors that can affect the speed,
up or down, are the pressures of pinch-wheel
on the capstan and of the clutch idler on the
flywheel edge. And, of course, any drag caused
by the spool carrier and clutch assembly.

First, to check the motor pulley pressure on
the flywheel, retard either spool carrier
momentarily when the machine is running in
rewind or fast forward. When the turntable
stops, the back pressure on the idler should
immediately halt the flywheel and this in turn
should bring the motor to a dead stop. Don’t
retard for any appreciable time, and avoid
making the test too often, as an indentation
can occur should the motor pressure be slack
and the test repeated several times. In this
case, the hold-on spring should be re-tensioned,
and a screw is fitted for this purpose.

More often, and more especially on the
right-hand side, the slippage is between
fiywheel, idler and turntable. It needs very
little foreign matter on the thin idler rims to
aggravate this fault and first attention should
be to cleaning the edge of the flywheel, the
periphery of the idler and the appropriate
clutch drum section. Again, we have found

(continued on page 109)
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The incomparable

Ferrograph
now with

teak trim

All Ferrograph tape recorders are available with a graceful and strong
teak-sided housing. This pleasing variation from the standard finish—
at no extra cost—is particularly suitable as a component in a hi-fi

installation or free-standing as a complete unit.

You'll enjoy moving up into the Ferrograph class!

MODELS: 631 95 gns., 632 126 gns., 633 120 gns., 634 132 gns.

Bedford:

Your Ferrograph Centre is

R.S. HILL LTD.

70 Midland Road, Bedford.
For all Hi-Fi products—particularly Ferrograph.

The coupon will bring you details of all models.

————
: R.S. HILL LTD.

: 70 Midland Road, Bedford.

i Please let me have full details

1 of Ferrograph Tape Recorders.

|

= Name

l Address

: TR8

|
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It's as easy

to edit a tape
as cover a cut-
when you

DRY
SPLICE

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

3 PER PKT.
OF 24
N SPLICES

Get Dry-Splice
from your
usual supplier

or
send for FREE trial

For Free trial supply. send stamped, addressed envelope to

LENNARD DEVELOPMENTS LTD

7 SLADES HILL ENFIELD MIDDLESEX TELEPHONE: KEATS 0601

DRY SPLICE




Simplified layout of drive and braking system-

Points discussed in text are pivot P, spring S,
tongue T, forward wind idier FW, rewind idler RW,
motor M, motor pulley MP, bearing pulley BP
(engaging flat belt), adjusting screw AS,

tape position indicator TPI, hold-off pin H,

left brake wire W.

FIG. 3 SLIDE PROJECTOR PULSE CIRCUIT
12K 100
YAA %
560 J_
OR S50pF 2:7K 100K
3900 l b4
ERASE | (400pV AC)
KEY
Iyt ACIS3
) [i]:]
ACl28
33

TO PROJECTOR

A0 l DIA DRIVING UNIT

TO SECONDARY OF

INPUT TRANSFORMER
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the lathe useful, skimming the edge of rubber
wheels for a true circle. The diameter of an
idler wheel, as we all know, has no bearing
on speed transmission, and where there is a
spring-loading device, as here, the very slight
skimming is taken up readily and the smoother
and more positive running is a decided
improvement.

While we are on the subject, pinch-wheels
are another vulnerable item. After long
periods of use (disuse or even misuse !) small
particles of oxide can become impregnated in
the rubber. Some that we have cleaned off
had surfaces like a badly laid concrete path.
We find that a skim with a sharp blade, taking
care that the blade is supported by being
pressed at the lower end against the deck, and
parallel with the pinch-wheel spindle, will

~clean off much flutter-causing roughness.

Adjustment of the pinch-wheel is provided by
a set screw in this machine. It is important
to note that the shaft should have about
Imm. play for correct pressure, which is
between 500 and 600 gm.

The clutch adjustment on these machines,
on both sides, is again by a screw in the turn-
table, but great care is needed not to slacken
off too much, or the nut on the inside will
come adrift, and one then has to start all
over again. The left clutch is straighforward
enough, it only being necessary to make sure
the rubber grip-ring is allowing the upper part
to turn without imparting a pull to the lower
part when the machine is in the play function.

The right-hand side needs a bit more
finesse : whereas the feed spool only has to
be dragged around by the pull of the tape, and
the clutch arrangement is only to maintain
sufficient back tension, the right-hand assembly
is driven by a flat, soft rubber belt from the
flywheel to give the necessary variation in
torque for a filling reel. To smooth this out
and prevent unwanted pull on the main drive
system, the device of a bearing pulley is
employed. This idea, used with some success
in latter Grundig designs, depends very much
on the free-running of the pulley wheel and
exact level of the three items, flywheel, bearing
pulley and clutch drum. On the 414, an
adjustment for the inward throw of the pulley
bracket is provided, and the drive is released
from the clutch by the simple expedient of
this bracket being pushed out of the way
during fast forward or rewind.

An additional tensioning device is employed.
The brakes on these models, which are oper-
ated in two different ways, are soft rubber
wedges. The right-hand one remains lightly
engaged on the upper section of the right-
hand spool carrier during take-up, i.e., when
the play button is depressed. Again, spring
tension engages the brake, via the pivoted
bracket, and on each side, a tongue halts the
travel as it reaches a stop pin. The correct
position of the tongue for the right-hand
brake with stop engaged is for a 2mm. clear-
ance, and then it should remain pressing
lightly on the spool carrier when start is
engaged. For fast-wind, the brake is lifted
quite clear. The tongues on each side should
be bent to obtain about 1imm. clearance.

In the stop position, the left brake is held on
by spring tension, but there is a minor adjust-
ment by alternative holes in the mounting
bracket to which the spring is attached. This,

(continued overleaf )



in conjunction with the tongue angle, should
provide positive braking. During fast-forward
and rewind, the brake is held off by a pin
(with a soft rubber stabilising washer). But
when play is engaged, a wire link from the
pressure arm assembly of levers pulls the
brake clear. The amount of clearance is
determined by the length of the wire, which is
secured by a clamp nipple, soldered into place.
Check this security if there is snatching when
the machine is switched on, or if the brake
remains engaged—resulting in severe wow.
If all these things are correct, the remaining
source of trouble is the right-hand clutch
itself, and here it may be necessary to adjust
the set-screw in the upper section of the
carrier, or to dismantle, soften the felt and
grease the spindle (using only a light grease).
To check the clutch action, run the tape
through till the right-hand spool is nearly
full, then, as the machine is running, gradually
raise it to an upright position from its normal
site, flat on the table. If the clutch begins to
chatter or the take-up grows hesitant, continue
- with the gentle trial-and-error adjustments.
There are a couple of small points that need
‘mentioning before we wind up and leave room
-for the diagrams. First, to re-iterate, always
make sure that the stop key is pressed right
home every time. This really is most impor-

tant. It is quite possible to press it, neutralise
the mechanism, but leave the motor pulley
partly engaged. A positive action is needed.

Finally, the meter connections are perilously
close to the motor housing, and although the
makers always fit a strip of insulating tape
along the edge of the housing, it is a wise
precaution to add an inch or so of PVC tape
across the back of the meter. And when
re-assembling, make sure the meter bracket is
not bent.

As a bonus this month, the ‘Dia’ circuit is
enclosed. (fig. 3). Many readers have asked

about pulse circuits for slide projector opera-
tion, and the method used here on the 414
and 416 is a good example. It will be noted
that the chassis return is via the shorting link
on the projector plug, so although there is a
permanent four-transistor circuit wired in
(using a pair of connections to the mains
transformer secondary and a DC source point
from the negative line), with the projector not
connected, the circuit is inactive.

The first two transistors are ordinary
amplifiers. A combined record/erase head is
fitted on the ‘Dia’ models, with the lower
section recording the pulses on the tape and
erasing previous pulses, while the upper
section erases the top track. The selector key
switches the head into its appropriate mode
for erasure or recording of pulses.

The 50Hz mains supply, transformed down
to a 7V supply for the head, and then ampli-
fied and its third harmonic selected (150Hz),
provides an over-saturated pulse on the tape.
Recording current is about 8mA and a drop
across the 470 ohm resistor (at bottom left, as
shown) should be about 4.7V under these
conditions. When the pulse is picked up
during replay, it is amplified, fed through the
impedance transforming stage and triggers the
ACI128, powering the relay and switching the
projector.
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No. 18. SONY TC-900 AUTOMATIC

MANUFACTURER'S SPECIFICATION. Half-
track mono mains/battery portable with automatic
gain control, Tape Speeds:31and1fi/s. Spool
Capacity: 3in. Recording Bias Frequency:
30kHz. Output Power: 1W. Battery Life: 20
hours with four high-power torch-cells. Dimen-
sions: 81 x 81 x 44in. Weight: 44Ib. Price £309s,
Distributor: Sony U.K. Sales Division, Mercia
Road, Gloucester.

HE journey was an acoustic hell. FEach

lurch of the ancient vehicle, as it rumbled
round the airport, was accompanied by the
tizz and rattle of steel and chrome, the groaning
of passengers, and the shudder of loosened
windows. The volume of the tinny public
address system, over which the driver described
the view, increased in direct relationship to the
speed and noise of the engine—or was the
driver simply talking louder ? One way or the
other, the Sony TC-900 seemed not the least
bit worried. What a pleasure it was to sit back
languidly, eyes aimed out of the window,
microphone directed at the loudspeaker.

The recording came over beautifully. A
difficult subject had been captured with
negligible effort. The day had arrived when one
could simply point the microphone and press
the button.

At the end of the day, of course, there was
no satisfaction of a task well done : simply an
immense admiration for the ‘skill’ of an
inexpensive network of components.

The simplicity of the TC-900 is almost
beyond belief. A single rotary knob controls
playback, fast forward and rewind. Another,
to the left of a playback volume control and
tone control, interlocks with the play selector
to engage the record mode. Tape speed is
changed from 3% to 1% if/s by unscrewing a
capstan sleeve. And that is it!

In some respects, the recorder is a very
up-to-date design. Although weighing only a
little over 4 Ib., it incorporates a complete
power pack and will accept 250V AC as an
alternative to four UZ-size cells. Switching
from batteries to mains powering is accom-
plished automatically, by the simple act of
plugging the mains cable into the recorder.

Insertion of batteries was a fairly straight-
forward matter, the battery housing being
protected by a removable plastic cover in the
base of the cabinet.

One aspect of the cabinet I did not like was
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the lid protecting the deck. This was released
by pushing back against a flexible tin hinge
and, although it seemed to be completely
removable, was found to be a permanent
feature for all practical purposes. The first
TC-900 submitted for test was, in fact, supplied
with a broken hinge. That model was finally
replaced when a loose motor bearing caused
severe ‘screaming’ when running. In addition,
the first machine developed a fault in the
recording amplifier which resulted in a con-
tinuous crackle being placed on the tape.
Possibly the two troubles were connected.

The replacement TC-900 has been extensively
used for some months, and the above faults
have not reappeared. Wow and flutter are
slightly worse on this model, however, and
speed fluctuation is quite audible even on light
music,

Despite its permanent-magnet erase head
(which swings into operation against the
uncoated side of the tape) the TC-900 has a low
level of background noise, compared with the
majority of low-price portables. Motor inter-
ference is well smoothed, and the 30kHz bias
removes the worst of the background hiss.
This technique of employing a magnet or
DC-powered erase head for erasure is all too
popular in Japan but seems an unforgiveable
thrift when AC recording bias is incorporated.
How much would a slightly more powerful
oscillator cost ?

The dynamic microphone supplied with the
recorder proved adequate for general indoor
and outdoor speech recording. It is possible,
however, that difficulty may be experienced if
a superior microphone were substituted in the
hope of obtaining improved quality. Although
the AGC functioned happily with the supplied
microphone, I suspect that any substantial
variation in microphone output level would
upset the circuit,

Which brings us to the direct connection of
external equipment. The Sony AGC is designed
to work (through the microphone input) from
the Ioudspeaker output of a battery radio or
recorder. In such cases, the nominal amplifier
output power is usually fairly low, and a small
Japanese radio, plus several Japanese portable
recorders, were found suitable signal sources,
when their volume controls were positioned
between about the third and half-way mark.
The direct recording lead, however, generally
mutes the speaker in the radio or recorder from
which the signal is being taken. This is no fault
of Sony’s, but since one cannot monitor on the
TC-900 speaker either, while recording, one is
left totally in the dark. Even setting the input
level, for example, involves a number of test
recordings at different volume settings, each
sequence being assessed on replay for quality.
One can, of course, monitor through an ear-
phone in the Sony output socket, or even attach
an external speaker but I fail to understand
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why the Sony loudspeaker is itself not left in
circuit during recording.

Pre-recorded music was reproduced quite
well, considering the size of the monitor
speaker. The combination of speaker and
cabinet produced a clean and buzz-free sound,
and shows just what can be done when plastic
is used carefully.

Equally impressive was the TC-900 mechan-

ism. The recorder has a substantial flywheel
and a simple but sturdy system of tape drive,
fastwind and braking. Internally, the recorder
resembles a rugged mains machine that has
simply been scaled down to fit the 8 x 8 x 4in.
case.
The Sony portable, in common with most
other Japanese portables of similar price,
incorporates a ‘remote control’ device. This
takes the form of a battery cut-out switch on
the microphone, connected to the machine by
a separate sub-miniature jack-plug. The plug
moulding supports both remote-control and
microphone-signal plugs—as has become com-
mon practice in the last year-or-so. However,
although the sockets themselves are standard-
ised, the relative position of the twin prongs
varies fractionally between different manuface
turers’ recorders. The result is that, even a-
an experiment, one cannot normally exchangs
microphones from one Japanese portable to
another—from Sony to Sanyo to Aiwa to
Sharp, etc. Similarly, if one is fortunate
enough to possess one of those excellent little
Japanese transistor mixers, substantial plug-
butchery would be required before these
microphones would enter the miniature jack
sockets.

OQur Far-Eastern friends remain the butt of
considerable criticism. They persist in employ=-
ing capstan-sleeve speed-change, even on
machines costing well over £100, and put
insufficient care into internal design, machining
and assembly. Most Japanese manufacturers,
certainly Sony, have solved the motor hash
problem, and in this they are ahead of their
European competitors. Since Loewe Opta,
Telefunken and Philips have proved that
accurate machining need not be expensive, I
had proposed to end this field-test with the
suggestion that it was time for an exchange of
ideas. Having just handled the new, and
admittedly more expensive, Sony TC800
mains/battery portable, this comment now
seems obsolete. Sony set high standards in the
greater part of their range ; the TC-900 has its
good points but is not representative of that
range in value for money. This does not alter
my opinion, however, that Sony are very much
the leader of the Japanese audio industry in
production quality and originality. They are
pioneering domestic television recording and,
on a more mundane level, have shown that
well-designed automatic gain conrol can be an
asset to the creative recordist.
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A HIGH-GQUALITY MIXING UNIT

FIRST OF A THREEsPART SERIES

OST audio equipment is the result of a
series of design compromises, whether
because of limited budget or to cover a variety
of different requirements with the minimum of
adjustment or alteration, and to cater for the
tastes of a variety of users. Home-built equip-
ment can have the advantage of being tailored

a saving of cost. The mixer to be described was
designed and built around the following
principles :

(1) Itshould be compact, portable and rugged.
(2) It should be of high quality, having low
noise and wide bandwidth and introducing
negligible distortion.

It should not be prohibitably expensive.

It should be as versatile as possible and
easily convertible to stereo from its initial

(3
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to one’s own requirements, as well as offering mono form.
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BY JOHN FISHER

(5) It should be easily serviceable.

Compactness is rather easier to achieve with
transistors than valves if components are not
to be too cramped for easy servicing, and
reliability is helped by the reduction of the
problems of heating, and lower voltages. With
currently available transistors, the requirements
of high quality are easily achieved. There is
probably not a lot of difference in price between
a comparable valved and transistorised mixer,
although valves present fewer problems when
high impedance inputs are required.

On balance it seems preferable to use transis-
tors, particularly to avoid future obsolescence.

The mixer was intended mainly for recording
‘live’ from microphones, but I felt that it
should be possible to mix at least two high
level sources, such as tape and disc recordings.

For monophonic recording of music it is
often preferable to use several microphones in
order to obtain clarity through good signal-to-
ambient-noise ratio, and through control of
the amount of echo and reverberation ; also
to correct the balance between sections of a
choir, orchestra, etc., or between chorus, soloist
and accompaniment for example. In drama
recording it is, of course, essential to be able
to separate characters on different micro-
phones, move from one room to another with
different acoustics, as well as mixing in sound-
effects and linking music if required. Any of
these situations may sometimes call for more
microphones than one can afford or than one
requires for most other recordings (and may
indeed require the use of an auxiliary mixer)
so that one is forced to borrow or hire micro-
phones; it is an advantage therefore if the mixer
will cater for a variety of microphone types,
with variation in impedance and signal output,
with the minimum of fuss and *hook-ups’.

I felt that the microphone amplifier (Fig. 2)
described in the BBC Engineering Monograph
No. 46 (and in David Robinson’s series of
mixer articles—June to December 1964 Tape
Recorder) would form a very useful starting
point, as it offers floating input impedances of
60-ohms or 600-ohms to accept balanced or
unbalanced sources, and a preset control allows
adjustment for differing microphone sensitivi-
ties and output.

Two amplifiers were also required to accept
the output from high impedance moving-coil
or ribbon microphones, with low enough noise
and sufficient gain to allow low or medium
impedance unbalanced microphones to be used
instead. These amplifiers can also be fed from
a high level source, into a higher input

impedance.
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Modular construction of the amplifiers (fig.

e

3) makes for easy servicing and allows greater
freedom when experimenting, as a single
amplifier can be removed and altered, or an
alternative type substituted, without altering
the rest of the mixer or affecting its performance.

The circuits were built on drilled paxolin
sheets (“Poor-man’s printed circuit” as David
Robinson put it) with the component leads
interconnected on one side of the board. The
sheets were then bolted, with an insulating
panel, to a small aluminium sub-chassis fitted
with miniature eight-pin unitor plugs (fig. 4).
The chassis provides screening between ampli-

fiers, as well as supporting the circuit panel

(continued overleaf y

FIG.5 BRIDGE FOR UNITOR SOCKETS CARRYING
MODULES AND TRANSFORMERS

& & CUT AWAY FOR SWITCHES
LOCKIHG/
oLT :
8 PIN/ .
¢NITOR 18 SWG ALUMINIUM 3
MODULE IN POSITION
L 16SWG
4 ALUMINIUM 8 PIN UNITOR SOCKETS (NON REVERSIBLE)
: [P e .
_ + 4| | LAk
|« 4 - F;;_E:l; s LEEL
’ - SwitcHEy
EDGE TURNED OVER FOR RIGIDITY PAXOLIN—POOR MANS INPUT oH| b ”
PRINTED CIRCUIT TRANSFORMERS
umToR ¢ Yy L 1T MODULE
5, - 6BA NUT AND BOLT BRIDGE FOR
- 8 TRANSFORMERS
iy -3
UNITOR
i PAIR
JACK SOCKETS
. INSULATING WASHER SINGLE OR DOUBLE ROW
By BOARD L5y o
FIG7 | f-—=-==—=====—=—========—- 2
L ] SPACE INSIDE CABINET BEHIND MIXER !
2 ] FOR POWER~PACK AND CABLES H
y ]
S
FIG. 6
PROTOTYPE MIXER 2 UNBALANCED
CABINET INPUT FADERS
LEVEL P‘RESETS\
0000 —~2X|+-
e
OO0V -+
PH%EE CLEAN
SWITCHES  FEED
11(@)0) i
'_" r I_l T I...l(_.l T L= T r =
e e e
RNLANEED [ 3 ?_ T3 1% © MAIN FACER
- 1y
6 PAIRS OF JACK INPUTS JACK ]
: QUTPUTS Le
- z;z
e | 0006 6 0 ool [y
AND HANDLE b & @ © & @ : -
SHOWN T —t il
SUPERIMPOSED i I | X
e g tlg ' g g Tl

113



FIG. 8 POWER SUPPLY
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and offering some protection to the amplifier
when removed from the mixer. The modules
plug into sockets mounted on a 16 SWG
aluminium bridge inside the mixer (fig. 5),
which also supports a girder carrying the input
transformers. To avoid damage, in case an
amplifier is plugged into the wrong socket, non-
reversible type unitors were used, and standard
pins used throughout for input, positive and
negative rails, output and return from the
preset controls, and output to the amplifier
fader. Isolated positive and negative rails were
used to prevent hum loops, and the positive
line is earthed at only one point, one of the
output sockets. The input and output cable
screens are earthed at the sockets which are
not isolated from chassis.

The main body and panels of the mixer are
of 16 SWG aluminium, L shaped, and carry
the controls, jacks and the bridge for the trans-
formers and amplifiers. The rest of the mixer
body is of 18 SWG aluminium which encloses
the ‘works’ and is bolted to the main panels.
The whole mixer is enclosed in a small wooden
cabinet, for protection, with the jacks projecting
through a cut-out in the front below the handle.
There is space inside the cabinet and behind
the mixer for the small power pack which is on
a separate small chassis and is removed during
use to avoid inducing hum into the low-level
circuits. There is also some room for stowing

cables inside.

The mixer cabinet (fig. 6) in the prototype is
made of five-ply glued and jointed at the edges,
and with a simple varnish finish. Rubber feet
are fixed to the bottom and back to avoid
damage to the cabinet or furniture, and the
hinges on the back are miniature ‘stay put’
types, so that the lid can be used as a rest for
a miniature score, script or libretto if required.
The handle on the front is a leather covered
spring type, as used on small recorders, and
the jack fronts came flush with the front of the
cabinet through two cut-outs below the handle.
The lid is secured with miniature catches, and
the mixer proper is retained in the cabinet by
self-tapping chromed cross-head screws through
the cabinet into the aluminium.

At the front of the panel (lower fig. 7) are
fifteen standard GPO three-contact switching
jacks providing six pairs of inputs and three
output sockets. Two jacks on each input offer
alternative input impedances. (One pair of
input sockets and a unitor socket on the
bridge, to cater for the extra amplifier required
when converting to stereo—they are otherwise
available for other uses.) The main fader
potentiometers are mounted above the jacks
and the transformer and module-socket bridge
is fastened behind the jacks to the main panel.
The modules are locked in place by a retaining
bolt and nut through one of the four pairs of
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CLEAN FEED ARANGEMENT USED
FOR SHARING MICROPHONES
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holes in each unitor.

There is sufficient clearance between the
bridge and main panel to accommodate the
phase switches for the 60 and 600-ohm inputs,
and for clean feed switches, and above the
modules for the miniature variable preset level
controls.

The three balanced-input microphone ampli-
fier faders (including a stereo microphone
amplifier fader, if required) and the main fader,
are in the front as these are the most used
controls for live recording work, and faders for
the unbalanced low/high level channels are
behind, either side of the bank of preset controls
and switches. There is room behind for further
controls to be added, as required.

The power-pack (fig. 8) is very simple, and
compared with some sophisticated designs it
appears crude. However, I have found it
perfectly effective for the job, and its slightly
greater bulk than a transistor stabilised supply
is offsgt rather by the saving in cost, as all the
components are available quite cheaply.

A tapped-primary 30V secondary transfor-
mer feeds a bridge rectifier, and the output is
simply smoothed by the dropping resistor chain
and the large 25 milliFarad capacitor. This
system has two disadvantages, neither of which
is really serious in this case. For fine control
of voltage, or to allow for the addition or
removal of an amplifier module, the value of
dropping resistance must be altered ; also,
owing to the large time-constant, it takes rather
more than a minute for the circuits to come up
to full voltage—no ‘instant sound’! One,
sometimes alarming, effect of this is the crackles
which can be produced if the controls are
operated while the voltage is still rising
appreciably and the coupling capacitors charge
through the potentiometers. Also, one may
not be immediately aware if the power pack
becomes disconnected from the mains owing
to the size of the reservoir.

The power supply chassis is earthed, but both
positive and negative supplies are ‘floating’,
i.e., neither side is earthed, to avoid earth loops
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when an earthed recorder is used. If for some
reason the recorder or other amplifier in use
is not earthed, it is simple to earth the mixer
chassis directly.

Before going any further, perhaps it would
be worthwhile giving a word of explanation
about the ‘clean feed’, as this has been men-
tioned. Strictly, clean feed is the provision of
a single signal, or in some cases a composite
signal, which is normally passed on for mixing
with other signals, tone adjustment, etc., before
this treatment occurs. It means that, for
example, one can monitor the signal from just
one of the sources before it is mixed with the
rest and continue the monitoring if this signal
is faded out of the mixture. This can be useful
—for instance in broadcasts, sound effects
provision, etc., for checking an effect or cue
before it appears in the output for fading up.
It is also very useful when one is doing both a
mono and stereo recording, as clean feeds from
some mono microphones can be mixed into the
stereo mixer as ‘spot’ microphones. This
reduces the number of microphones ‘on stage’,
even if one has access to more. Alternatively,
it offers one the ability to produce different
balances on simultaneous recordings where
two or more mixers are available and where
microphones are in short supply or only a few
are allowed to appear (fig. 9). This is not a
facility one usually comes across often in
amateur equipment, but it can be very useful.
Ideally one would have clean feed from each
microphone amplifier or high level amplifier
and from the output before the fader. However,
two switched outputs selecting from any of the
six sources (five microphone amplifiers and
pre-fade output) is quite a reasonable com-
promise and the outputs, unbalanced at
600-ohms, appear on two contacts of a stereo
three-contact jack. A few millivolts should
normally be available to feed low-level
amplifiers.

In a similar way, clean feed output from a
crossed axis coincident stereo microphone can
be fed out of a stereo mixer and mixed into a
mono recording as a ‘general’ microphone,
freeing one mono microphone for ‘spot’ use,
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for picking up an individual instrument or
soloist.

A further possible use for clean feed, in light
music recording, is when one wishes to add
echo—via a tape machine or reverberation
chamber, only to individual microphones, and
not the whole mixture.

The BBC microphone amplifier, which as
already mentioned was the starting point of
the mixer, is basically a DC feedback pair with
the input transformer (tapped to give floating
60-ohm and 600-ohm inputs) in the base bias
circuit of the first transistor, and both series
and parallel feedback is used to linearise the
frequency response, cater for transistor gain
spreads and reduce distortion to a negligible
level. My amplifiers used Gilson input trans-
formers, Type W02369, which have proved
very successful ; other suitable types are also
available. The transformers are potted and
well screened but it is as well to keep them
away from stray magnetic fields from power
transformers, etc.  The parallel-feedback
capacitor to the base of the first transistor has
been changed since the circuit was first designed,
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and has been reduced to introduce some lift in
the extreme bass. The modified value was used
(although the audible effect is very slight), as
it was in David Robinson’s unit.

The output from the second transistor is fed
via the preset control to the third stage which
provides a voltage gain of about eight times
and feeds the main fader for the amplifier. The
quietest transistors to hand were NKT 216’s
(similar to NKT 2265) by a very small amount
compared with others tried—a fraction of a
dB on broadband measurement. New types
are constantly being produced and it may be
possible to improve the noise levels of these
amplifiers marginally. In practice, the NKT 216
has proved very suitable for the first stage,
giving a very low noise level. An NKT 142 is
used for the second stage, and an NKT 218 for
the third stage.

It is worth spending some effort selecting the
quietest available transistors for the micro-
phone amplifier first stage, particularly where
they are likely to be used with ‘domestic’ or
miniature ribbon microphones which, although

(continued on page 117)
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the incomparable

The Ferrograph is truly British, built affectionately with finely
-engineered components mostly of our own manufacture and contain-
ing only 2% imported materials. Every component is part of the

Ferrograph master plan to make high fidelity in recording an enduring
quality. You’ll enjoy moving up into the Ferrograph class.

MODEL 631. Mono recorder/reproducer with additional plug-in head
position for stereo playback of pre-recorded tapes, monitoring and
other purposes. 95 gns.

Other models: 632 126 gns., 633 120 gns., 634 132 gns. All models
available with alternative teak sides for in-building.

London:

Your Ferrograph Centre is

TELETAPE

'84-88 Shaftesbury Avenue, W.1. 33 Edgware Rd., Marble Arch, W.2

Your Audio Consultants.
The coupon will bring you details of all models.

TELETAPE LTD (Head Office)
11 Redvers Road, London, N.22.

Please let me have full details
of Ferrograph Tape Recorders.

Address _____
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K.J. ENTERPRISES

BRITAIN'S PREMIER MAIL-ORDER

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

BASF TAPE — 33! REDUCTION

A Special Offer of the famous Premium Grade Polyester BASF Tape. Brand new,
boxed with Full Leader, Stop foil, and Polythene sealed. Multiples of three 4" or 44"
sizes can be supplied in the BASF. 3 compartment plastic library cassectes at no
extra cost.

TYFE DESCRIPTION LIST PRICE ONE THREE SIX
LGS26 600’ DJP 4 reel 25/- 17/- 49/- 93/-
LG526 900' /’P 41" reel 30/- 21/6 62/6 120/~
LGS35 P 53" reel 28/- 17/- 49/- 93/

Pcsl: and Packing 2/- for single reels, Otherwise POST FREE !

AGFA TAPE—HALF PRICE!

Brand New, Premium Grade, Polyester Base Tape from this famous manufacturer.
Boxed with full leader, stop foil and polythene sealed at this exceptionally attractive
price.

1,200’ on 7” reel. Normally 35/-. OUR PRICE IFIG P. & P. 2/- single reels. Three
reels for 55/6 post free. Six reels for 105/- post free.

GRUNDIG 1ape 402 o

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

DON'T MISS THIS RARE OPPORTUNITY, SEND NOW!

TYPE DESCRIPTION LIST PRICE ONE THREE SIX
GLI8 1,800° LjP 7" reel 50/ 29/6 86/ 165/-
GLIS 1,200 L/P 53" reel 35/- 22/6 65/- 125/-
GSI5 900" §/P 53" reel 28/- 17/- 93/-

49/-
Post and Packing 2/- for single reels. OTHERWISE POST FREE!

ILFORD TAPE near HALF PRICE

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

ONE THREE SIX

900 on 5% reel.,  List price 28/- 16/6 48/- 90/-
1,200 on 53" reel. List price 35/- 22/6 65/- 125/~
1,800 on 7% reel.  List price 50/- 28/6 B4/- 160/-

Please add 2/- p. & p. for single reels. OTHERWISE POST FREE!

TRIPLE PLAY TAPE - HALF PRICE!

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

LIST PRICE ONE THREE SIX
450” on 3" reel 22/- 12/« 35/- 66/
600" on 34" reel 27/6 14/6 42/6 82/6
900 on 4 reel 39/- 20/6 60/~ 17/
1,800’ on 5" reel 66/ 34/- 101 /- 198/-
2,400" on 53" reel 90/- 46/- 137/- 270/-

Post and Packing 2/-. ORDERS OVER £3 POST FREE

SCOTCH MAGNETIC TAPE
AT NEARLY HALF-PRICE!

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

made to the best possubissgecnﬂgmcn and intended for the electronic SCOTCH
|ndustry This type of tape is rarely, if ever, offered for domestic consumption and
is unobtainable elsewhere.

SCOTCH (150 D/C) Polyester L/P, 900’ on 7" reel. ONLY 15s. éd., p. & p. 2s. 0d.
Three reels for 45s., post free ; six reels for 84s., post free. Boxed, add Is. per reel-
Can be supplied on 53" reels at special request,

Don't forget our other ACCESSORY BARGAINS!
Tape Head Demagnetizer, essential for any enthusiast! Ready for immediate use.
Fully guaranteed. Worth 50/-........... ..Only 27/6 P.&P. 2/-
Tape Splicer, fully auto., no razor blades. ...Only 16/6 P.&P. 2/-
International Polyester Tape, 2,400’ 7 reel (boxed).........Only 25§/- P.&P. 2/-

SEND FOR LISTS OF OTHER TAPE AND HI-FI BARGAINS
K. J. ENTERPRISES, (Dept. TR), 17 THE BRIDGE, WEALDSTONE,

MIDDLESEX (OPPOSITE HARROW & WEALDSTONE STATION)

01-427 0395 (CLOSED P.M. WED. & SAT,) REFUND GUARANTEE




OUR READERS WRITE...

. . . about the practice of earthing

From: I. A. Davies, 15 Trees View, Croft Spa,
Darlington, County Durham.

DEAR SIR, Mr. Graham Balmain in the June
issue invited comment on the Continental
practice of supplying unearthed recorders.

I entirely agree with his remarks. I am one
of the few with a sensitive skin that can
distinctly feel AC of as low as 12-15V and for
some years have made it a practice to earth all
mains equipment that has some accessible
point.

During the last two years I have acquired
two recorders, a Tandberg 62 and Revox F36,
neither of which was provided with a third
earth lead. I have had to go to some trouble
to terminate the mains lead in the plug half of
a three-pin cord-extender plug and socket.
The socket half is then connected to a conven-
tional three-pin mains plug. All my mains
equipment is similarly provided. To open the
earth lead all that is necessary is the insertion
of a 6-8in. length of twin core, linking the live
and neutral leads by means of a pair of cord
extenders.

When two or more items of mains driven
equipment are linked together it is a simple
matter to insert one or more earth isolation
links just where they can be most effective.

Yours faithfully,

. . . about five-inch boxes

From: P. D. Turner, Cotswold Tape Recording
Society, ‘Pike Cottage,” Frampton Mansell,
Stroud, Gloucestershire.

DEAR SIR, The Cotswold Tape Recording
Society badly needs serviceable boxes for 5in.
tapes, for the circulation of tapes to the old,
the blind, and the physically handicapped.
Cardboard boxes, even with additional protec-
tion, do not last indefinitely ; and they are
surprisingly expensive to buy.

It may be that some readers have boxes they
no longer require ; or that some manufacturer
may care to donate boxes for a good cause. If
so, we should receive them with gratitude and
put them to good use. Yours faithfully,

... about a Luton club

From: D. D. Beswick, 63 Ashton Road, Luton,
Bedfordshire.

DEAR SIR, I would like to inform your
readers of a new club which has been formed
in Luton. This is the D.D.B. Sound Studio’s
Club, the aim of which is to send out a sound
magazine on tape to blind members once a
month. Membership is free to all blind and
handicapped persons who own or have access
to a tape recorder. Any reader who knows of
a blind person who would like to join our club
is requested to contact our club secretary. We
are in need of sighted members, able to get
out and about, to provide us with interesting

material for our sound magazine. We charge
a membership fee of 10s. per year to sighted/
non-handicapped members, all money going
into club funds. We are a non profit-making
organisation and have made application to be
accepted as a charitable organisation. Our
greatest need is a ‘sugar daddy’ to give us a
little financial support and get us under way.
We have a club constitution, a copy of which
would gladly be forwarded to any potential
supporter. Yours faithfully,

... about a
service for the

handicapped

From: E. G. Waters, 28 Chatsworth Road,
Croydon, CRO. THA.

DEAR SIR, I would with your help let it be
known that from the lst December 1966 I
declared myself as Studio 101, The Tape
Network of Great Britain, Friends of the Blind,
Aged and Infirm.

1 already supply material to various organisa-
tions but feel sure that a lot of people would
like to know of, and receive, these recorded
programmes. There would be a sound maga-
zine. I have a dramatic section who are doing
plays for me to record and also have a means
of amplifying this at playback.

To join this network, one must be fully
conversant with the use of a recorder, be able
to use 15, 74 and 3% i/s, and be interested
enough to further the cause. There is no
charge. Yours faithfully,

HIGH QUALITY MIXER CONTINUED

they often have quite a good frequency
response, give rather low output and therefore
need as low an amplifier noise as possible to
achieve a satisfactory signal-to-noise ratio.
The low noise requirements apply equally to
the unbalanced input amplifiers, although if
high-output dynamic or condenser type micro-
phones are used, the requirements are less
stringent.

The input to the transformer of each ampli-
fier is fed from the sockets via a phase switch.
This allows the microphones phases to be the
same, to avoid cancellation when used in pairs
(or more) in mono; for stereo operation,
correct phasing is, of course, essential. Where
microphones are dotted around a set-up, e.g.,
if a multi-microphone recording is being made
of an orchestra or dance band, it is sometimes
preferable to adjust phase by ear when it is
difficult to decide what correct phasing should
be. Otherwise any two microphones can be
phased by directing a low-mid frequency tone
at them, from a single speaker to the front
faces, metering the mixer output and switching
one or other to the phase position which gives
maximum output ; there should be no doubt
as to which way round gives in-phase signals
in this way.

Fig. 10 shows the method used for feeding
the signal from the alternative input sockets to
the transformer. The method is slightly more
cumbersome than the alternative of feeding the
input signal from a single socket to a DPDT
switch for phase change and then to a SPDT
switch for impedance selection. However, it

does have the advantage of making impedance
selection a more deliberate operation. While
a 30/60-ohm microphone will not normally be
seriously mismatched feeding a 600-ohm load,
a 600-ohm microphone feeding into 60 ohms
will generally suffer, losing top owing to the
inductive component of the source impedance.

The choice of methods is a matter of personal
preference, but as the space was more readily
available on the front panel than on the top
panel and sockets cheaper than switches, it
seemed to be better to use the method I have
adopted.

The unbalanced input amplifiers (fig. 11)
similarly consist of a DC feedback pair followed
by preset control, third stage and main fader.
There is AC feedback to the undecoupled
emitter resistor of the first transistor and the
base bias resistor is bootstrapped to the emitter
of the first transistor to maintain a high input
impedance. The output from the second
transistor is fed to a miniature preset poten-
tiometer on the main panel and from there to
a third stage similar to that of the BBC ampli-
fier, from which the output is fed to the fader.

High-gain low-noise transistors were used
for the first stage, Texas 2G309’s being particu-
larly suitable, although an NKT216 was tried
successfully. The second stage transistor is an
NKTI142 high-frequency type, while either
NKT142's, NKT218's or 2G302’s are suitable
for the third stage. This arrangement has
proved very satisfactory, the gain and noise
level being adequate both for use with a 50K
ribbon microphone (or 30/50-ohm type via a
step-up transformer) and with 30-ohm or
200-ohm unbalanced dynamic microphones
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feeding directly into the high input impedance
with the preset control turned up. The high
level input might be suitable for Hammond
type capacitor microphones with cathode-
follower outputs, although this has not been
tried, as well as for the outputs from tape
recorder replay preamplifiers, or for crystal or
ceramic pickup cartridges.

No frequency selective feedback is used.
although this could be tried in the feedback to
make up for microphone deficiencies, provided
the noise output does not suffer audibly.

If high level inputs are not required, for
instance if the mixer is to be used solely and
exclusively for microphone work, the series
resistor from the high level socket can be
omitted, and the high impedance inputs fed
via a step-up transformer to provide balanced
or floating low-impedance inputs in addition
to the high impedance inputs, selecting input
by the switching jacks.

The outputs of the amplifiers are fed in
parallel to the clean-feed switches and also to
conventional rotary logarithmic potentio-
meters, and from the sliders of these the outputs
are mixed via isolating resistors into the low-
impedance input of the block amplifier, whose
output goes to the main fader. Large knobs
with linearly calibrated metal skirts are used
for the main faders, with miniature knobs for
presets and switches.

1 would like to express my gratitude to
Newmarket Transistors Ltd. Applications and
Measurements Department for their tremen-
dous help with the transistors. Thanks are also
due to the BBC for permission to publish the
circuit of their microphone amplifier,
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’ the incomparable I
The Ferrograph is an instrument of impressive excellence—impressive
in the high quality of its recording, and in its reliability through years of

exacting use. That's the way we build it. The way we always have
built iti You'll enjoy moving up into the Ferrograph class.

MODEL 632. Stereophonic, with separate record, replay heads and
amplifier systems (2 record amplifiers and 2 playback pre-amplifiers)
and an output monitor stage with built-in speaker. 126 gns.

Other models: 631 95 gns., 633 120 gns., 634 132 gns. All models
available with alternative teak sides for in-building.

Birmingham:

Your Ferrograph Centre is

C. H. (HI-FI) LIMITED

167/169 Bromsgrove Street, Birmingham.
Birmingham's High Fidelity Centre for personal attention.
This coupon will bring you details of all models.

C. H. (HI-FI) LIMITED i

167/169 Bromsgrove Street, Birmingham,

Please let me have full details
of Ferrograph Tape Recorders.

Cinecorder

Tape Recorder
with Features for Everybody
(and Now Only 59 gns.)

The Cinecorder is a high quality tape recorder with many
unique and special features, making it ideal for all ordinary
tape recording purposes as well as for adding sound to home
movies or the projection of slides.

As a straight tape recorder, the Cinecorder is a finely made instrument
with an unusually well balanced tone. For the purpose of “Cine,”
it has been specially designed for the amateur to record easily, on
his own elaborate sound tracks for films. Linked with almost any
kind oerﬂpro;ector reasonably accurate commentary or background
music/effects are ensured. 100 per cent lip synchronisation is easily
obtained using perforated Cinetape.

Recommended at its previous price of £75 for its excellent facilities
and superb performance. It represents outstanding value for money,
now at its reduced price of 59 gns. Available on INTEREST FREE
TERMS £20 19s. deposit and 12 monthly payments of £3 8s. 4d.
Order NOW. or call, see and hear this superb machine at our New
Demonstration Room.

Cinecorder special features include :—

Y Tape driven capstan and ¢ Volume control for ““monitor**
strobe phones and speaker

Y% Bias control for superim-
position

Y% Tape lift lever for cueing

Y Shift-track lever for dual

Y Combined tape projection recordings
start switch Y% Remote control facilities

Special modified and tested B.S.R. TD2 tape deck—Twin track recording,
up to 53” tape reels—size 163" x 14" x B}"—weight 28lb.—Amplifier
output 4 watts, |15 ohm impedance, 30 cfs to l4.005 c/s—10" x 6” high-
flux loudspeaker in detachable lid—Frequency response 50 to 12,000 cfs,
80 to 7,500 c/s + 3dB—Wow and Flutter less than 0.49, peak r.m.s.

AVAILABLE FROM MAIN DEALERS :—

% Tape time indication
% Input selectors
Y% Two channel mixing

Name R.E.W. (Earlsfield) LTD. ® “o
266-8 Upper Tooting Rd., London, 5.W.17 ] ) h Y
Address Telephone (01) 672/8267 or BAL. 9175 _
Open 9 a.m. — 6 p.m. Monday — Saturday. | p.m. Wednesday
TRS, If in difficulty write direct to manufacturers :—
1 M. Murray Electronics Ltd., 5 Selkirk Road, London S.W.I7
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Jack

HE painful plug problem captured my

attention recently when a friend uttered
an astonished exclamation on seeing the pile of
leads in one of my cupboards. This vexing
situation lends itself to unanimous disapproval
rather than mere tape enthusiast’s angry
comment, and even the housewife can work up
some animosity when she finds that the plug
on her vacuum cleaner will not fit the mains
socket in the new house.

The Electricity Board must be given hearty
praise for the installation of what they term “a
standard thirteen amp socket” in all new
premises. The electrical war caused some brutal
bombing and the debris will not be cleared for
many years. Though the truce can be appreci-
ated, the Battle of the Standards cannot be
overlooked by those who make regular trips
with electrical equipment. The fighting took
place between the North and South of England
(my investigations cannot uncover the part
played by the Midlands) and was the refusal to
accept one of what each side dared to term :
“Our Standard Plug”. In the singular, the
word ‘plug’ can only be viewed as outrageous,
for, even in the various regions we have
inherited a large number of mains connectors.
For instance, my own residence gives employ-
ment to a past relic which is known in its very
limited circle of use as a crab-pin. For the
uninitiated, the body of this plug is round and
consists of three connections, the two outer
pins being flat with the central one being round.
The crab-pin’s advantage is its own downfall :
as a form of adaptor, a smaller version can be
inserted into the larger plug, but the trouble
starts when you try to fit the larger adaptation
into the smaller wall socket. I am also given a
nasty shock when reflecting that the more up-
to-date (?) version has just enough difference in
the angling of the points to render its use in
the older socket impossible. The Treaty of
Ring-Main was supposed to put an end to these
petty differences and the problem can only be
counteracted by the construction of a plug
board (which does not altogether eliminate the

SOME FURTHER THOUGHTS
ON PLUGS AND SOCKETS

by Mike Howell

Photograph supplied by Tape Recorder
Maintenance—one of the few bodies
who actually profit from

the present connector-chaos.

main snag), the use of the light socket (which
does not permit the earthing of appliances), or,
preferably, the use of a readily available
gadget, little different than the present standard
plug, which can provide connection to all the
most widely used sockets in Britain.

One despairing glance at the recording lead
matter shows that everything is in a dreadful
tangle. There are so many plugs which have
been used in this sphere—some in favour, some
out of favour—that our tape journals could
print an annual “Plug Top Twenty”. One
fitting which now seems to have fallen from
even rarified use is a miniature jack utilised by
Philips some years ago. On attempting to
obtain one, I was told that the plug was now
deleted and that I would just have to suffer the
manufacturer’s change. I would have been
compelled to expedite the writing of this article
had it not been for the fact that my dealer was
willing to change the socket to accommodate a
standard jack plug. The order of popularity is
hard to determine, but the three main con-
nectors in vogue at present are the phono and
standard jack and the DIN connector (the fact
that the latter can have three, five or six pins
does not deter manufacturers but certainly
baffles the public). The former two seem to be
engaged in furious competition and I fear that
within a few years the phono will reign supreme
over its bigger brother. My preference for the
older plug is because the appearance and size

present something more practical and sub--

stantial. Soldered plugs have little advantage,
especially if your lead gives up the ghost when a
soldering kit is not available. The argument
which manufacturers offer for their extensive
use of the difficult-to-solder phono is that this
insert costs approximately 1s. 3d. where as the
standard jack may cost twice as much. Sucha
trifling matter would not influence my choice of
plug were I asked to draw up a good tape
recorder specification. The DIN socket can be
accepted a little more graciously because, what-
ever you think about the differing number of
pins and the necessity for solder, this is the
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favoured connector on the Continent, the only
resistance to standardisation being resistors,
resistors, resistors ! In moments of extreme
good will, the Continental maker will use a
phono and the British manufacturer will
reciprocate the action by using the occasional
DIN socket. However annoying this sub-
standardisation may be, a wide variety of
plugs will have to be accepted for a long time
and perhaps even for ever for the main reason
that, unlike the mains connectors, the tape
recording manufacturers do not fall under the
dictates of one central governing body. The
humiliation could perhaps be alleviated by the
CCIR who have succeeded in keeping many
aspects of recording to very reasonable uni-
formity. This dream is unlikely to materialise,
but my own choice of universal plug would be
the wander as this is cheap, easy to replace,
does not require solder and is simple to
connect and use,

Having excused the use of a variety of
connectors, I cannot be at all lenient about the
current Continental all-purpose lead craze.
These are supposed to provide input and out=
put facilities without the addition of a second
socket on the recorder, but the first difficulty
experienced with such a lead is the fitting of
the plug(s) as the radio-gram end is divided
into three separate wirings, one for earth and
the others serving input and output respectively.
There is a risk of snapping the lead at the third
branch wire, for, the lead is supplied with some
strange wiring which, so rumour has it, is
actually acceptable as a ‘plug’ on the Contin-
ent. The choice of plugs usable with such leads
is limited and when I acquired a recorder which
incorporated the one-socket system, my input-
output Jead snapped while in the wiring
process. My intention had been to use wander
plugs but on realising the difficulty a friend
was having in selecting which plug provided
which function, I was pleased to think that I
had been spared all the frustration. The public
are powerless against this tragic introduction
and though I am left speechless by manu-
facturers who persist with what they call
“handy simplification”, the only practical
suggestion I can make in the hope of reducing
the pain for fellow-sufferers is the making up
of separate input and output leads. This works
very satisfactorily and allows the use of all
plugs at the radio-gram end, the only dis-
advantage now being that machines employing
this system do not give a muted speaker when
the output lead is inserted and are only capable
of external reproduction via an amplifier and
speaker.

Being one who desired to copy from many
different sources, I had to decide whether to
invest in a tremendous number of leads and
plugs or look for some other alternative.
Eventually I had what is plainly known in the
trade as a ‘junction board’ constructed but
my own preference is to allude to this piece of
apparatus as ‘a magic box’. This contains
two of every socket in use today and has
saved my tape worries on many occasions.
Such an aid is simple to construct, no extra
power is required and the cost is relatively small.
If you are prepared to suffer slight losses when
many plugs are connected, then the “magic
box” is the answer. The friend who constructed
mine added the extra facilities of two cut-
throat razor blades lest I became too socket-
depressed—and that’s no ‘plug’.
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E have now investigated almost all

aspects of battery-powered recorders,
from batteries to transistor circuits and from
drive motors and their control to power
supply units for battery models. In this final
article of the series it is proposed to clear up
one or two outstanding points, starting with
the circuits used for generating the erase and
bias current.

Last month we discussed the prime record-
ing and playback circuits of a battery model,
including the manner of switching from record
and playback, but no material information
was given about the HF generator. This can
prove an embarrassment in models deriving
their power solely from batteries of cells, for
although it is not difficult to obtain adequate
HF power for biasing, the much greater power
needed for creating an HF erase field of
sufficient magnitude to give low-noise tape
erase is not all that easily obtained from a
limited-voltage power supply.

Early battery models overcame this problem
by using a small power oscillator for HF bias
and the field from a small permanent magnet
for erasure. In the record position this magnet
was pushed against the tape oxide prior to
the tape passing the record-replay head. In
fact, the magnet occupied the same position

as the erase head in machines using HF erase.

While a permanent magnet can certainly
clear a tape of previous recordings, it does
orientate the oxide particles, as it were, into
a regular pattern and a small magnetic com-
ponent is imparted upon the tape which, when
the tape is recorded, adds noise to the repro-
duction. This problem is overcome by the
use of AC/HF erase, since the changing
magnetic field has the effect of putting the
oxide into complete randow deflux and (in
theory at least '—Ed.) no residual magnetism
remains on the tape. Thus, with the exception
of other factors, the replay of a subsequent
recording is as noise-free as the purity of the
erase signal allows.

This correctly implies that the tape noise is
influenced by the waveform of the erase and
HF bias. If the HF generator produces a
distorted signal, the effect can be of a DC
component on the HF signal producing a
field and a consequent residual magnetism on
the tape. It is thus important that the HF
generator delivers a signal containing the least
possible distortion (i.e., a pure sine-wave).
Now, a pure signal is not difficult to obtain
at low power, when the power of the supply
is limited, but it becomes progressively more
difficult as the HF signal power demands are
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increased. Harmonic distortion (more speci-
fically (odd harmonics) occurs on the wave-
form which, so far as the heads are concerned,
can be analysed into pure signal plus a DC
component.

Fortunately, transistor development has
made it less difficult to obtain a fair waveform
at battery voltages, and even in the cases
where the waveform is not absolutely pure, a
slightly distorted erase and bias signal pro-
duces less noise (and has less impairment on
the overall signal-to-noise ratio) than a
machine opting for permanent magnetic
erase. It should be noted here that the real
professional ‘field’ models deliver a signal of
purity equal to the best mains-powered
recorders.

Although single-transistor oscillators can
produce sufficient erase flux, greater power—
ensuring a good erase—is more easily obtained
from a push-pull oscillator, using a pair of
transistors. A popular way of deriving this
signal push-pull-wise is by switching the push-
pull replay output stage from an amplifier to
an oscillator. However, semi-and fully-
professional machines often employ a com-
pletely separate push-pull oscillator with the
design focused towards waveform purity.

Another idea, incidentally, in less-exacting
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machines is to arrange the erase head itself
to act as the tuned circuits of the HF
oscillator. In that way maximum current is
assured in the erase head winding.

Fig. 1 shows the oscillator circuit—using a
single transistor—of the Sanyo MR200 (other
parts of this circuit were discussed last month).
Here Tr6 is used solely as the oscillator, with
feedback taking place through the tapped
winding of T1 from collector to base. The
other winding of the transformer is for coup-
ling the HF signal to the erase head and to
the record/playback head, via the 0.0015xF
capacitor. A variable resistor in the base
potential-divider of the transistor is used to
set the base current for the correct signal
amplitude and waveshape. The oscillator is
tuned by the inductance of the transformer in
conjunction with the 0.15uF capacitor in
shunt with its tapped winding. The frequency
in this case is 35kHz.

Fig. 1 also shows the feed path for the
recorded signal to the head. The 100K
resistor gives a constant-current characteristic
(see later), while the 270K in parallel with
600pF capacitor gives a degree of treble
boost due to the high-pass characteristics of
the network. The oscillator is switched on by
a section of the record/playback switching in

the recording position, and to avoid a transitory
collapse of oscillatory signal when the oscillator
is switched off, which could modulate the tape,
the 100uF electrolytic capacitor stores sufficient
energy to cause a gradual decay in signal
amplitude when the main supply is switched
from the transistor. This is a common
feature of oscillator switching techniques.

Fig. 2 shows a push-pull class-B playback
output stage (transistors Tr2 and Tr3) and
its driver (Trl). This kind of circuit is not
uncommon in battery models, and the DC
connections of the push-pull output pair
are shown in the small diagram on the right
of the main circuit.

Fig. 3 shows how this circuit is switched to
function as a push-pull HF oscillator in the
recording position. It should be noted that
transformer T2 comes into action only when
the circuit is switched to oscillate. In the
playback condition (fig. 2) the transformer is
effectively isolated since its two windings in
the emitters of the output transistors simply
act as a bit of additional resistance.

In fig. 3, however, T2 back-couples both
transistors to give a push-pull oscillator
condition. The driver transistor Trl, not
required for the oscillator action, is switched
to serve as a recording level amplifier. Power
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coupling to the erase head is from a tapping
on the secondary of T2, while the correct
frequency for maximum power is tuned by
the 0.027uF capacitor across the head. HF
signal is fed to the recording head through
the 20-100pF preset capacitor, and a ‘test
point’ is made available for measuring the
head current by the 100-ohm resistor being
connected in series at the bottom end. The
head current produces a voltage across the
resistor which represents the test voltage.

Incidentally, it is interesting to note the use
of a small speaker matching transformer in
the playback condition (fig. 2). This permits
the full power of the output transistors to be
delivered to a speaker whose impedance is
below that of the transistors themselves.

A transistor circuit by Mullard in which the
erase head inductance is used as the oscillator
tank is shown in fig. 4. Here the playback
output stage uses a pair of complementary
transistors (Tr5 p-n-p and Tré m-p-n) DC-
coupled to a p-n-p driver Tr4. This sort of
circuit is now common in small and large
audo amplifiers, and versions are being made
in the form of printed circuit modules by
Mullard and others.

The circuit is drawn in the recording position

(continued on page 123)



the incomparable

ferrograph
We have never claimed perfection for the Ferrograph, but we believe it
comes nearest of all to the unattainable. Superbly engineered, with a
specification that will withstand any test or evaluation, the Ferrograph
adds enduring reliability to faithful recording. You'll enjoy moving
up into the Ferrograph class.

MODEL 633. A monophonic recorder made, in limited numbers, for the
connoisseur and professional. Guaranteed for 3 years and carrying a
test certificate covering all important specification measurements.
120 gns.

Other models: 631 95 gns., 632 126 gns., 634 132 gns. All models
available with alternative teak sides for in-building.
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London:

Hear all the Ferrograph models on permanent side-by-side demonstration at

IMHOFS

112-116 New Oxford Street, London, W.C.1. Tel.: Museum 7878
Custom-designed Hi-Fi—particularly Ferrograph.
The coupon will bring you detaf!s of all models.
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ALFRED IMHOF LIMITED
112-116 New Oxford Street, London, W.C.1.

Please let me have full details
of Ferrograph Tape Recorders.
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Do it yourself

19657 ANNUAL

Top features include

M DIY around the house—essential maintenance and repairs
Polish up your plumbing

Four items to build using bricks

All about electric water heating

Make the Barry Bucknell drinks storage cabinet
Signwriting with aerosols

Picture guide to home decorating

A new look for walls

What you can do with veneered boards

On hiring special tools

Things-to-make section includes: cane fishing rod,
bedside cabinet, refectory table, bunk beds, drawer

and shelf unit, etc.
UT NOWVV &
| —-—

From your newsagent or bookstall or send 3/11 (pp) to
Link House, Dingwall Avenue, Croydon, CR9 2TA,

l,_...l_w
)

MINIFLUX
TAPE HEADS

SPECIAL OFFER of new
MINIFLUX HEADS at less than
half price.

All supplied complete with full specifications
and circuit diagrams.

Type LF6.0. Low impedance half-track
mono ferrite erase head with built-in oscillator
coil. List £3, offered at 22/6 each.

Miniflux Type No. VLF4. Quarter-track
stereo ferrite erase head as used on Reflecto-
graph Model B, Simon SPS, Truvox PD90,
Brenell 3-star, Elizabethan FT1 etc, Listed
at £3.10.0 offered at 32/6.

Miniflux Type VKH.4. Quarter - track stereo
rec./play head as used on Reflectograph,
Brenell, SP5, Truvox PD90, etc. Listed at
6 gns., effered at £2.15.0 each.

Also available. Miniflux full track ferrite
erase heads at 30/- each. Miniflux rec./play
half-track stereo heads, Type SKN4. Low
inductance model for transistor circuits 55/-
each.

Send 5.A.E. for full electrical and mechanical specifications of the above heads.

LEE ELECTRONICS

400 Edgware Road, Paddington. Tel: PAD 5521
Closed from 21st March to 31st for Easter holidays and stocktaking

Re-open Sat. 1st April. (Closed Thursdcys.j




BATTERY TAPE RECORDERS CONTINUED

and the push-pull complementaries are switched
from their driver by S1H and S1I, while the
inductive element of the erase head is coupled
in through S1J to give the oscillator action,
with the feedback being from the emitters of
Tr5 and Tré6 to their bases, via the coupling
from the junction of the 0.022uF and 0.047uF
capacitors in the head circuit.

The head signal during recording is extracted
from Tr4 collector, via the 0.47uF capacitor
and the 18K resistor. The signal amplitude
here with about 22V on the supply rail is
relatively high, permitting the use of a con-
ventional constant-current feed resistor. The
same signal is metered by the moving-coil
movement and the two OA70 diodes, forming
the recording level indicator.

Trl, Tr2, Tr3 and Tr4 are thus used for
recording and replay with the usual switching

done because of the remarkable flatness of
level indicators (non-weighted type) over the
whole of the audio spectrum.

We have seen that the recording head can
be energised either from a transformer winding
or via a resistor in series with the signal
source and the head. The requirement is to
attain a fairly constant induction on the tape
over the frequency spectrum. To do this, a
signal current of constant amplitude (at all
frequencies) is needed. Because the head is
substantially inductive, the current through it
will try to fall as the inductive reactance of
the head increases with increase in frequency.

This is commonly avoided by feeding the
head current through a relatively high value
resistor, the value of which is substantially
greater than the head reactance at any fre-
quency. In that way, therefore, the head
current is controlled essentially by the resist-
ance, and because this is non-reactive it fails
to be influenced by frequency.

The bug here, though, is that the value of
the resistance often needs to be quite large to

stantial deterioration in signal-to-noise ratio.
The tuned circuit L2 and C2 in fig. § acts
as a rejector for the HF bias signal applied
to the head. If this signal gets to the tran-
sistor collector it could cause non-linearity
and intermodulation troubles. In all battery
models some form of rejector is employed to
prevent the HF signal from arriving at high
level at the recording output transistor. If a
tuned circuit, as in fig. 5, is not used, then a
low-pass RC configuration is adopted. This
is arranged to pass the audio signals to the
head while severely attenuating the HF bias
signal from the head to the driver transistor.
Transistor automatic gain control has been
adequately pursued in recent issues by friend
“William Henry” and it is not proposed to
enlarge upon the basic principles and circuits
expounded. However, a series on battery-
powered recorders would be incomplete
without some reference to the technique.
Audio AGC is by no means new and it has
been used in certain dictation machines for
almost a decade (by Grundig and others).

(see Part 15). Playback equalisation is
FIG.5 FIG. 6 MULLARD AGC ARRANGEMENT
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switched in by S1C and S1D, while S1B gives
some treble boost on record.

Equalisation is handled in battery models,
often in a similar manner to valve circuits,
whereby frequency-selective feedback, using
RC elements corresponding to the tape
velocity time-constant, is switched over the
first two stages, from collector to base or
emitter, depending on the actual circuit
configuration. Sometimes the feedback is
applied over just one stage. The effect is the
same, however, that the feedback increases,
at a given rate with increase in frequency.
thereby progressively decreasing the stage
gain, which is the requirement for tape replay
equalisation.

The signal current in the head is often caused
to rise with frequency as a means of extending
the overall treble response. This is perfectly
satisfactory in moderation, but when excessive
treble boost is applied in the recording circuits
there is a tendency for an impairment in
recording signal-to-noise ratio owing to the
rising gain of the amplifier. The effect of this
boost can often be revealed by feeding a
constant amplitude signal into the microphone
(or other) input over a number of spot fre-
quencies within the spectrum and observing
the deflection of the recording level indicator.
In many models it will be seen to increase
towards the top end, often commencing at
about 7-8kHz and peaking at about 16kHz,
depending on the tape speed. This can be

mask the changing reactance effect of the head,
and a large resistance calls for a large signal
voltage to drive a suitable signal current
through the head winding. In some transistor
equipment a signal voltage of sufficient
amplitude cannot be obtained. This means
the use of a smaller value resistor and com-
pensation elsewhere in the recording channel
or some other method of feeding. A trans-
former can be utilised in conjunction with a
resistor (lower value one), as was shown in
Part 15, but another idea is shown in fig. 5.
Here the collector of the recording output
stage is loaded by a choke (inductor) LI1.
At low frequencies this has a low reactance
and the signal voltage at the collector is low.
As the signal frequency rises, however, the
reactance increases, thereby giving a rising
signal voltage.

As we have seen, at low frequencies the
head also has a low reactance but the current
through it is limited because the signal at the
collector is relatively low. At increasing
frequencies the reactance rises, but so does the
signal at the choke-loaded collector, and the
current remains fairly constant over the
frequency spectrum provided the L values are
chosen correctly. The signal is coupled
through a large value electrolytic capacitor
which does not affect the signal current much.
However, this must have a very good insulation
resistance to avoid the presence of DC in
the head winding, which could cause a sub-
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The basic idea is also adopted in volume
compression circuits, whereby the signal
voltage is rectified and the resultant DC used
to control the gain of one or more amplifier
stages in the recording (or programme)
channel. For volume compression, the circuits
have to be fast-acting. That is, peak signals
above a pre-determined amplitude only have
to incite the rectifier action and almost im-
mediately this has to be reflected to the
amplifiers as reduced gain.

The basic idea is to arrange the connection
of the signal rectifier so that a negative-going
DC output is obtained. This is then fed as
additional grid bias to an amplifier valve (or
more than one) of variable-mu characteristics.
As the stage gain of such an amplifier reduces
as the negative grid bias is increased, the
overall gain of the programme amplifier can
thus be controlled by the amplitude of the
signal in the channel. The greater the signal
amplitude, the greater the negative bias and
the less the gain. Clearly, by this means one
can limit the dynamic expansion of the signal
to virtually any range.

The converse of this technique, where the
gain is caused to increase with increasing,
signal amplitude, is called volume expansion.
and this was at one time very popular with
hi-fi types to open the dynamic range of, say,
a radio programme or disc recording, over
that provided at the studio and by necessary

(continued on page 131)
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the incomparable

Ferrograph

For the true and serious amateurs of sound recording the Ferrograph
is an instrument of outstanding excellence—not just for the exciting
months when it is still new, but for many years to come. You’ll enjoy
moving up into the Ferrograph class.

MODEL 634 Facilities for twin quarter track recording and playback.
Layout and controls similar to other stereo Ferrographs. 132 gns.
Other models: 631 95 gns., 632 126 gns., 633 120 gns. All models
available with alternative teak sides for in-building.

-1

Plymouth:

See the World-renowned Ferrograph at:

TOM MOLLAND LTD.

102 Cornwall Street, Plymouth.

This coupon will bring you details of all models.

r _—_—___-__-__————_—-—ﬂ
| TOM MOLLAND LTD. |
{ 102 Cornwall Street, Plymouth. i
| Please let me have full details |
I of Ferrograph Tape Recorders I
| I
] Name |
! Address_, 1 I
| b
1 TRE |
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LEDA recording tape

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

GUARANTEE. If you do not agree that the quality of this tape is as high
as any you have ever bought (irrespective of price!) we will immediately
refund your money and return postage costs.

gltﬂld(;r\fc ) ’li"lon‘{P v.C.) Ploub(l; lye: ) Ilrip'.(P I

ay (P.V.C. ay (P.V.C, ay (Polyester ay (Polyester
37 150" 2 3 4 Z BD’ 3" 600’ 8
4" 300" 3/9 4" 450" 5 = 4" 3,-'3 4" 500 12/6
57 600" B/3 5" 900’ ? 5" IZOO' I5/3 57 1800 22/6
54" 900’ 10/- 5% IW 12/3 53" 1800" 19/3 5§ 2400' i:f:

7° 1200 12/3 T 17/3 7" 2400’ /9 77 3600
P.and P. 2/- per order We also stock a wide range of accessories, all at lowest-
ever prices. S.A.E. list.

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

W.H.M.

WOW AND
FLUTTER
METERS
(R.MS.)
MODEL Ili

£48 NET

SYDNEY HOUSE, 35 VILLIERS ROAD, WATFORD

To ALL OWNERS of
Tape Recorders !

We offer high-grade Magnetic Recording Tape as used by BBC
staff at Export-Discount prices.
Polyester base, Graphite coated

STANDARD PLAY LONG PLAY

3 I50fc. ... 2/- 3" 240fe. ... 3/6
57 600fc. .. B4 5  S00f. .. -
5§ B50fe. ... I/ 5}' 1,200 fe. ... 13/B
7 1,200fc. ... 13/8 SUEI fe. ... I8/

Also Double and Triple Play. Ask for list.
Postage | [3 per order, Money back guarantee. Generous quantity discounts on request

Ours are not cut price tapes.
Qur prices are not high—only the qullitr is.

Mlora Trading Co. (1R)

Mora Works, Mora Road, N.W.2

" YOU CAN HAVE b

GOOD SOUND EQUIPMENT

if you choose

rampian /

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




NEW PRODUCTS

NEW PRODUCTS

NEW PRODUCTS

TRANSISTOR FLUTTERMETER

T £48, the W.H.M. Fluttermeter is one of
the lowest-priced wow and flutter meters
on the market. The transistorised = unit
incorporates a 3kHz oscillator giving 300mV
output at 10K. Input is 3kHz +59%, between
200mV and 2V at 100K. Measuring ranges of
1% and 0.2% are incorporated on the RMS-
calibrated meter, time-constant being 0.4
seconds. Two response characteristics may be
selected—0.5Hz-200Hz within 3dB (Linear)
and —20dB at 100Hz with 10Hz turnover
frequency —3dB (Wow). The meter is mains-
powered and features a CRO output socket
giving 4V p-p at 10K. Dimensions are 8 x 5} x
5in., and the weight is 4 lb.
Manufacturer: W. H. Myall, 35 Villiers Road,
Watford, Hertfordshire.

AMPEX 2100 SERIES

EWLY introduced by Ampex is the 2100
Series, comprising three bi-directional
stereo recorders. Unlike the 2000 Series, which
offered automatic reverse playback in addition
to conventional recording facilities, the 2163
will both record and reproduce in either direc-
tion. Automatic reversal is achieved electronic-
ally, by means of an inaudible recorded pulse.
Four heads are incorporated, and three speeds
of 74, 34 and 1{ ifs. Standard Jack sockets are
incorporated at the microphone inputs and
headphone outlet, all other connectors being

Phono. The Model 2163 is solenoid-controlled
and has twin capstan mechanisms. No
pressure-pads or pins are employed against the
tape heads. Modulation indication is by means
of twin VU-meters, mixing of two high, high
and low, or two low-level inputs being possible
on mono recordings. The 2163 is supplied with
transportable cabinet at £227 10s. and incor-
porates stereo preamplifiers and replay power
amplifiers. The price includes one Ampex 2001
dynamic microphone. A version with record
and replay preamplifiers only, Model 2153, is
available in chassis form at £184 10s. Third
member of the Series is the Model 2165-3,
identical to the 2163 but with an oiled walnut
cabinet.

Manufacturer: Ampex International, 72 Berke-
ley Avenue, Reading, Berkshire.

LAVALIER CAPACITOR MICROPHONE

EUMANN are now producing a lavalier
capacitor microphone, the KML 65,
with built-in field-effect transistor preamplifier,
to sell at £60 10s. A cardioid characteristic
and 40Hz—16kHz frequency range are
featured, output level being in the region of
0.5mV/uBar with 18V supply. Signal-to-noise
ratio is 36dB.
Distributor: F. W. O. Bauch Ltd., Holbrook
House, Cockfosters, Barnet, Hertfordshire.

SHARP RD50M MAINS/BATTERY PORTABLE

OW-price mains/battery portable with

relatively large spool capacity is the
Sharp RD504, taking 5in. reels and selling at
£27 6s. The recorder operates at 1% i/s and
(with screw-on capstan sleeve) 3% ifs, and has
quoted output of 1W. AC recording bias and
DC erase are featured, along with fast-forward
and rewind facilities. The fast-forward lever
and record button interlock with the main
mode selector. Separate inputs are provided
for microphone and radio, record and replay
gain being governed by a single control. A
switched treble control is incorporated close
to the recording-level/battery-voltage meter.
Included in the price is a dynamic microphone
with integrated battery cut-out switch.
Distributor : Sharp Sales and Service, Wholesale
Supplies (Swinton) Ltd., 16/18 Worsley Road,
Swinton, Manchester.

LOW-PRICE SLIDE-FADER

EADERS of the not-so-recent Studio-
Quality Mixer series may recall the
trouble taken by the author, D. P. Robinson,
to construct a quadrant-fader from a rotary
potentiometer. A flat-fader of sensible dimen-
sions is at last commercially available at 12s. 6d.
Of simple construction, the component is 5in.
long, effective slide length being 24in. Approxi-
mate width is §in. The fader, designated
Potentiometer 62 ZW, incorporates a rack-and-
pinion driven high - stability carbon - track
potentiometer, with low-noise carbon-tipped
wiper. Power ratings are 0.15W (Log.) and
0.25W (Lin.). Values of 1K, 5K and 10K
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(Log.) are normally supplied ex-stock, other
values being available on request.

Distributor: F. W. O. Bauch Ltd., Holbrook
House, Cockfosters, Barnet, Hertfordshire.

SYNCHRO-AMp

THORN TAPE ACCESSORIES

EVENTEEN accessories for Ferguson,
Ultra and Marconiphone tape recorders
have been introduced by the British Radio
Corporation. The TA[01 Synchro-Amp permits
precise synchronisation of a J4-track tape
recorder with an automatic (solenoid-control-
led) slide projector. Synchronisation is by
means of a recorded pulse. Also possible with
the unit is preamplification of stereo tapes, one
channel of which may be reproduced through
the recorder’s internal amplifier and speaker,
the other passing via the TA/01 to a headphone
or external power amplifier. Price is 9 gns.
Two remote-pause switches are also now
available, taking advantage of the solenoid
pause mechanism employed in the two-speed
and three-speed Thorn recorders. A 20ft. lead
is fitted to the T'4/72 hand-operated control,
which costs 10s. 6d. The TA/03 foot-switch
retails at £3. Other accessories comprise a range
of audio connectors, including the TA/06 20ft.
microphone extension lead, price £1 1s., a low-
price cardioid dynamic microphone, foam
spool-retention pads and monitoring stethosets.
Distributor: British Radio Corporation Ltd., 284
Southbury Road, Enfield, Middlesex.
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on 7 days approval

Our vast experience in nationwide selling enables us to offer
today’s best value and most reliable tape recorder. The Eltra
1001 High Fidelity Tape Recorder featuring 3 sreeds (74, 33, 11),
7" reel capacity, two-track recording, 2-channel mixer amplifier
with monitoring facility, individual bass and treble controls,
power output better than 6 watts, frequency response 50-18,000
Hz{3dB at 74 i.p.s., signal to noise ratio better than 54dB at
74 i.p.s. Tasteful Scandinavian styling with uniquecarryinghandle.

Send 49 gns. and you can enfoy the Eltra in your own home on 7 days approval
with full refund guarantee.

H.P. Terms arranged : send the full price and when you decide to keep the
Eltra we will refund two-thirds and you can then repay this over |12 months
to suit your budget.

TWO 1200ft. TAPES FREE

Yes! Two 1,200ft. tapes value £3.10.0 given free to all customers who
decide to keep the Eltra 1001 (this special free tape offer expires
February 28th, 1967).

| To telesonic Itd., 92 Tottenham Court Road, London, W. !
| I enclose 49 gns. ; please send me the Eltra 1001 on 7 days approval.

IR st s S e A S SR v
Address

TAPE RECORDER

Smart waterproof cover
to give complete protec-
tion to your tape recorder.
Made from rubberised
Canvas in navy, wine, tan,
grey and bottle green
wit white contrasting
glp!n;l, reinforced base,
andy =zip microphone
pocket and name panel.

Philips 3534 87/-
" ... T9/6
o 3556 e 6T)6
» 3558 e 65/
w EL3S42 ., e 63/
: . EL3536 mj—
w EL35I5 . ... 576
Grundig TK.| pos EL3541/15 e 5716
i TK.5 ... " IfH .. e T2Y=
" TK.6 ave we 6716 Cossor 1601 ue e 63[-
.. TK.8 63/- - 1602 e 57f6
% TK.14 & 23 & 18 59/6 " 1604 e T9[=
. TK.14L, I?L 'ZBL. 35 1605 . BdJ-
I8L 6716 Stella ST454 ... 57[6
i 52/6 w S5T455 e 63[-
e 55/= o ST458 - e 19/
= 55/- nw _5T459 o B
b 60/- Saba 2305 . 79/6
v 63/- Tandberg 72, 72b, 74, 74b,
i 66/- 823, 843; Hard case ... 141/8
... B2/ Saoft case ... 112/6
i . B3[-* Tandberg 62, 62b, 64, Mb,
" w T5/-% 92 Hard case ... 141/8
pE . 67]6 Soft case e 1126
it TK 330{30 vee 63 Brenell Mk, 5 + 5M -
Cub . e 35[-% Truvox R92, 94 :nd I02 99/-
Telefunken BS 65/- Robuk RK.3 + RK.4 .~ 676
. ;‘IS & ?GK 55/- Ferro, rlph it ... 88/
£ 69/6 Sony 521 e 90/-
Philips EIUB ass . S5T/6 Revox F 84/.
» 3548 7916 Optacord 414 + 412 + 416 63;-

"Wlth out pocket

A. BROWN & SONS LTD.

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

Order RECORDS AND RECORDING & RECORD TIMES from
any newsagent or by post 2s. 6d. post free from 16 Buckingham Palace
Road, London SW1 (Six months 18s. or $2.50).
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HIS Danish tape recorder contains many

original features ; one obvious one is that
the recorder is built around a BSR TD.10 deck
which is imported from this country, modified
slightly around the controls, and exported back
to us in a nicely styled cabinet with carefully
designed electronics which make full use of
the capabilities of this excellent deck.

The control modifications include a micro-
switch to cut the power to the motor when
using the recorder as an amplifier only, a latch
which allows the record lever to be locked in
the record mode for setting levels or listening
without recording, and a pause control for
instant stop and start of the tape.

SEPARATE AMPLIFIERS

The electronics are unusual in providing
completely separate record and play amplifiers,
with the record/play head switched to one or
the other as required. This ensures that pre-
and post-equalisation can be carefully tailored
without complicated switching circuits.

The wide range bass and treble tone controls
are a distinctive feature of this recorder, and
are unusual in being simple passive networks
instead of the more usual feedback circuit. I
have reproduced this part of the circuit diagram
for two reasons : to show that a non-feedback
tone control is capable of excellent performance
(see fig. 4), and to introduce the very interesting
circuit symbols used in the Eltra factory. Note
that the main circuit lines go right through each

MANUFACTURER'S SPECIFICATION. Half-
track mono tape recorder with modified BSR TD.10
deck. Tape Speeds: T4, 3% and 17 i/s. Signal-
to-Noise Ratio: (respective) 54dB, 50dB and
45dB weighted. Wow and flutter (respective):
0.2%, 0.26% and 0.35%. Output Power: 6W at
5% harmonic distortion. Frequency Response
(playback of DIN 45513 test-tape): 50 Hz—18 kHz
at 74 i/s and 50Hz — 12.5kHz at 3% i/s, +3dB.
Erasure: 70dB. Bias Frequency: 55 kHz -}-2kHz.
Tape Head Life: Over 2,000 hours. Inputs:
Radio—6mV across 100K, Microphone—300 pV
across 1M. Dimensions: 8 x 114 x 16in. Weight:
251b. Price: £51 9s. Distributor: C. E.
Hammond & Co. Ltd., 90 High Street, Eton,
Windsor, Berkshire.

component and that the component symbols
are simply drawn against this line. A capacitor
is a little tick at right-angles to the line, an
electrolytic capacitor is hooked, and valve
diagrams have no dotted or wavy lines.

WOW AND FLUTTER

Fig. 1 shows the fluttergrams for the three
tape speeds. It will be seen that there are
almost equal proportions of capstan wow and
high frequency tape and drive motor flutter.
The HF speed disturbances are not very audible
and impart only a slight roughness to a repro-
duced pure tone ; the wow frequencies of 12,
6 and 3Hz at the three tape speeds are audible
on a sustained tone, but not at all obvious on
normal programme material.

(continued on page 129)



12 Monthly Cash

All Carriage Paid. Dapeit Payessits. Price
Limited supplies MAINS 4TRACK £s.d £ s d Gns
Fidelity Playtime 9 90 111 & 27
Ferguson 3222 ... .. 12 50 2 010 35
Grundig TK140 13 6 0 2 4 4 38
AKAIl SS-55 AKAIl 44S AKAIl X-1V Philips EL3558 ... .. 1414 0 2 9 0 42
Ferguson 3224 ... . 15 8 0 211 4 44
Stereo Speakers (2) 4-Track Stereo/Mono Mains/Battery Portable ::g;géms:_ :’;sns:uvd :? :3 : : l: Ig ::
i ilips
8 ‘i‘p:h Woofer a|:|d 2;1; inch Hern | Built-in speaker 4Track StereofMono MAINS 2-TRACK
weeter in each enclosure. ;
3 speeds 74, 31 and If i.ps. . Ferguson 3220 ... w BIS5 0 1 9 2 25
Impedance 8 ohms. (15 i.p.s. optional extra 16/6) i (s:pr:‘zénﬁ'lfja'du o Grundig TKI120 10 6 6 1145 29
. 6 Watts stereo output Tandberg 823 ... .. 1818 0 3 3 0 54
Capacity 5 watts, Auto Shut-off Fr:gu;;?‘rpr.:ponse A0-20,000 ¢.p.s. Brenell Mk. 5/3 .. 2518 0 4 6 4 74
R Brenell Mk. 5/3 'M’ 3211 0 5 8 & 93
F R 60 15,000 c.p.s.
rquency Mangu.suLs Epes VU Mecsrs . 3pool “‘“ 2 ) Ferrograph 631 ... 33 50 51010 95
Dimensions : 20 inches wide x 7" Spool capacity New, slightly shop-sciled Ferrograph 633 Connoisseur
Lseiepin:hes high x 10} inches New, slightly shop-soiled C:omp[e::\u::ithj Dynamic micro- 42 00 7 0 120
. . : , A.C. d Auto- STEREO/MONO
Complete with | Mono Dynamic phones SdnpEor. % i
Brand new in maker's cartons Microphone, 5 Demonstration :::I:ﬂf- cSh'"sDzrﬂ-nonstE::‘ig:r“le'::? :g:m%_égakz :g :g g %l: 2 ;;
!::ar;fllate with two connecting Tape, In::;::;l;)::a:::tetflkers 12 Connecting Leads, Instructions md’ Phil.'irps EL3555 ... 2% 50 47 ¢ 7%
makers |2 months guarantee. Akai 1710 w TI13 0 412 2 79
_Sranﬁl;l'c‘lr&so e, gg 19 0 513 2 97
List price £44.6.5. Originally listed at 93 gns. List price 131 gns. T::vg;; FEE?:P... ps 3 30 €3¢ I
) . i Beoco e w3150 62 6 105
Our Price £33.0.0 ‘Our Price 59 Gns. Our Price 98 Gns. Beocord 2000K De Luxe 4315 0 7 510 125
" e s 338 181 &
Deposit £20.13.0 and 12 monthly eposic £34.6.0 and 12 monthly eaco uxe 10
ayments of £5.14.4 Akai X-350 s . 6610 0 11 1 8 190
payments of £3.8.10 payments o Akai X385 ... 8 6 4 1317 9 239
* INTEREST FREE H.P. TERMS BATTERY
Philips EL3301 ... we 990 LI 6 27
Open Saturday 6 p.m. Friday 6.30 p.m. e PART EXCHANGES Telelunken 301 4T 1818 0 3 30 34
if unable to call write for brochures. w G:::-r &gtcrm - gz If g 2 105 g 133

(DEPT. R) 186-188 WEST END LANE, WEST HAMPSTEAD, LONDON, NWé

Telephone : SWI 4977

BEST RECORDER VALUE

. such f

vicing p

vicing know-how!

CHECK THESE STAR FEATURES |
¢ 3 watts output Y 3 speeds v V.U, record-
ing level meter Y 2 or 4 tracks — same price
k solidstate circuitry Yk 7" reel capaciry even
when closed ¢ full mixing facilities Je moni-
toring Y pause contral and 3 digit counter All this, plus

c interlocked controls ¢ all-woed, acoustic-  guaranteed Easy HP

gllymatched cabinet 9 moving coil mike, tzpe, Truvox !efﬂj‘rsolr

lead. all included ¢ quality for ",":-;,a 3, e
an amazing GNS 'I;'mvoyfoearer

fm o e =
To : Truvox Limited, Neasden Lane, London N.W.10.
Please rush me FREE illustrated colour brochure o
Truvox 40 Recorder and other Truvox audio equipment.
Also tell me where | can have a personal demaonstra-
tion, free and without any obligation whatsoever.

NAME
ADDRESS.

TR.1

. L i

anywhere!

Fabulous New Truvex 40—the profes-
sional recorder with the amateur price tagl
Nowhere, any ic value for
money. Real ‘living sound" and BIG recorder per-
formance, yet compact, portable, and ABC-easy o
operate! Record anything—speech, music, effects—
up to 17 hours on one tape! And pasitively no ser-
it's British built from top grade
companents; na delays for foreign spares or ser-

WE SPECIALISE IN

RECORDING TAPES

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

D.P. Boxed

Length ea. 3 for Length ea. 3 for Length ea. 3 for empty spls
3" 150" 2/- 5/9 3" 2200 2/6 T;- 3T 400° 4/6 13/- 37 71d.
4" 300 4)- 10)- 4° 450" 5/- 14/- 47 600" &/9 19/6 4 1/8
5" 600’ 6~ 17/6 5" 900’ 8/- 23/6 5" 1200° 12/6 37/- 5" 19
53" 900" 7/- 20/6 53" 1200’ 10/6 30/6 5}~ 1800° I7/- 50j- 54 19
7° 1200 9/- 25/6 7° 1800’ 13/- 386 7" 2400° 21/- &1f- 7 12f-

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

STARMAN TAPES
421 STAINES ROAD, BEDFONT, MIDDLESEX

SLEEP LEARNING AND THERAPY

TIME SWITCHES with large clear 24 hour dial, 3 ons and offs £4 12 &,
PILLOWSPEAKERS, high intelligibility, only 4in. square, matched to speaker
socket of all recorders £3 3 0. ENDLESS TAPE CASSETTES : |5 mins.
cycle at 33 £5 5 0; 10 mins. cycle £3 12 6; 8 mins. cycle £2 I7 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. | (3gns.). Vital necessity for use in learning any
subject. INDUCTION TAPE No. 2 (3gns.). Equally vital where these
T luti 4 hnig are to be used for removing illnesses, disabilities,
personality weakness, etc.

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

THE INSTITUTE OF SLEEP-LEARNING (TR)

16 KING’S COLLEGE ROAD, LONDON N.W.3. Primrose 3314
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ELTRA 1001 REVIEW CONTINUED

Playback equalisation is to the standard
DIN/CCIR characteristics at 7% and 3% ifs, as
will be seen from the play-only responses from
70, 140 and 280uS test-tapes in fig. 2. The
step in the 1§ ifs curve indicates that the play-
back equalisation is nearer 100uS at this speed.
System noise, with no tape passing the head,
was 33dB below standard test-tape level.

Overload recording tests at 500Hz showed
that the magic-eye beams clashed at 11dB
above test-tape level, but that the level could
be increased by a further 3dB before serious
waveform distortion became visible on the
CRO.

Erase and bias recorded noise, with all input
controls at zero, was 30dB below test-tape level
unweighted, improving to 36dB when the mains
hum was almost eliminated by a filter simula-
ting the ear’s response at low listening levels.
Thus the weighted signal-to-noise ratio, from
peak undistorted recording level to erase and
bias noise, was just 50dB.

RECORD-PLAY RESPONSE

Record-play tests gave the responses shown
in fig. 3. The low frequency ‘wiggles’ are a
symptom of head contour effects which occur
when the pole face is short compared to the
recorded wavelength and when the leading and
trailing edges of the pole face fall away quickly
from contact with the tape. Recording pre-
emphasis would seem to be very close to CCIR.
requirements, but there is a bass loss in
recording of 6-8dB at 60Hz.

Fig. 4 shows the effect of the tone controls
at the speaker terminals when playing a 7% ifs
70uS test tape. The arrows show the settings
of the bass and treble tone controls. A nearly
level electrical response to the speaker is
obtained with the bass control nearly anti-
clockwise and the treble control in the midway
position.

The overall electro-acoustic response of
fig. 5 was obtained by playing a 7% ifs 70uS
white-noise test-tape containing 25 one-third-

FIG. 4 ELTRA 100l PLAYBACK RESPONSE (?]z-s S TEST-TAPE TO
LOUDSPEAKER SOCKET)
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octave bands of filtered white-noise and
measuring the sound output of the speaker at
a distance of 1ft. on axis with a calibrated
microphone at the same tone control settings.
It will be seen that the most level acoustic
response is obtained with the bass boost fully
advanced and with the treble control at the
midway setting.

3 2
N N
s
g R53 R60O
6 220K ca2 150K c44
] 10n 0-lpF
- [ cso "
M| | c37 100 2,6V 2.6V
| %o 90V iknz SOV iKHz
R?S[ | 6 [
220K 61:52 6152 cal I~ R|5KB ~.
61:51 | Ra9[] RSI 4.1n p—— o
[1e2 2,2M| le 22H| |« ] L [ Iz
HRa7  xvizl- KV 20mv:| va vi
R46 { |500k / |c38 In Hz ard
10K J fkvr / T / B 7
I L1 /c40 L8y cas
cis | 1| IB T Rz ca3 ng:l 2sopFL| |RS9
330 ! / g e Zl:.,m_:‘m,ﬁ 25V 180
S s / - i I 25V 3,3K e
! / 7
i ¥ 7 RS5 220
& & 6
15
STYRKE  BAS  DISKANT

129

The internal speaker showed some distress
and frequency doubling on the noise bands
below its cone resonance of 140Hz, but only a
very slight trace of thickening of the mid-bass
response was evident on normal programme
material with the control fully advanced. When
this happened, the bass control was turned
back to the halfway setting with little loss of
balance and rather cleaner sound quality. The
high note peak started above the sibilant range
of 2-3Hz so that turning the tone control fully
clockwise only altered the ‘wetness’ of the
reproduced voice and made listening ‘off axis’
very pleasant indeed.

COMMENT

I have gone into my subjective impressions
of the operation of the tone controls because 1
think the beginning and end of the listening
appeal of this recorder is in the accurate
matching of the speaker, cabinet and tone
control responses to give a balanced wide-range
response on the internal speaker. On a good
external speaker, also, one could alter the
balance to suit the room or recording with a
precision and satisfaction unusual in machines
in this price range. One bonus of the split
circuit was that the recording pre-emphasis did
not upset the balance whilst monitoring a
recorded programme, and the tone controls
could be set to give the desired balance with
the assurance that the settings would have to
be altered very little when listening to the
recorded signal, A. Tutchings



|NDIVIDUAL Suun EouipenT

TRANSISTORISED PORTABLE MIXERS
BUILT TO CUSTOMERS INDIVIDUAL
REQUIREMENTS

indi mixers to y any
of a comprehensive range of facilities rapidly and at a very reasonable
The sub-assembly circuits are designed for minimum distortion and use
silicon planar transistors, metal-oxide resistors and moulded track controls
for their outstanding qualities of low noise and high reliability.

Illustrated is a
control and

mains operated mono mixer with master cutput
rrm'._“l‘npms through insulated jack sockets are low
mpedance microphone, i microphone, pick:
ceramic pick-up and 100K auxiliary, o

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

LEE & DOUGHTY

128 Sandgate High Street, Folkestone, Kent
Folkestone 38770

REDIFFUSION TELEVISION LIMITED

has vacancies in the Sound Section for young men
between the ages of 18 and 22 to be trained as

MIGROPHONE
OPERATORS

*

REDIFFUSION
LONDON

Some theoretical or practical knowledge of music
or sound reproduction is very desirable.

Applicants should apply in writing to:

Assistant General Manager (Staff),
Rediffusion Television Limited,
Television House, Kingsway, W.C.2.

giving personal details and experience.

the Wyndsor Vanguard . . .
the most versatile
recorder at its price’
ofiering so many
outstanding features . . .

@ 4track - 3 speeds e
=7in. Spools -

@ Separate Record
and Replay ampli-
fiers

# Double Play
@ Sound-on-Sound

@ Detachable lid
fitted B” speaker

@ Tape Monitoring
facility

@ Push button con-
trols

@ Recording meter
and Playback indi-
cator

@ Straight through
amplifier facility

@ Bass, treble, vol-
ume and record
gain controls

@ Many other fea-

tures

Before you buy an
ordinary tape recor-
der write for full
details of the Yan-

* All British
and full value
for money at

guard and other only 59 gns.
models. inc. 1,800ft.
: LP tape and

Tape manual.

(Less mike.)

WYNDSOR RECORDING CO. LTD. (Dept. TrI)

Wyndsor Works, Bellevue Road, Friern Barnet, London, N.Il. ENT 2226,
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We are happy to announce that we can now supply

BRAND NEW BRITISH & GERMAN
REGORDING TAPES

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

Both manufactured by world reputable British and German firms. Fitted
with leaders and stop foils. Mot rejects or sub dard in any way—tap
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.
Swnd'ar:. Play

English price
2/6
4/-

11/6
16)-

German price
2=

3/=
6/
116
16/~
23/-

6/~
s!

alje

24/-
39/-

LEARN FOREIGN LANGUAGES the easy way from BRAND NEW
PRE-RECORDED TAPES in GERMAN, FRENCH, SPANISH and
ITALIAN. 26 step-by-step easy lessons on each tape recorded at 3} i.p.s.

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

Postage and packing |/- per spool, 4 or more post free.
EMPTY SPOOLS : 3" 9d. 5" 2/-. 53" 2/3. 7" 21/6.

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




BATTERY TAPE RECORDERS CONTINUED

compression. These days, however, we can
reproduce a dynamic range of 60dB, since
good quality recordings fail to inhibit the
expansion to the same extent as occurred a
few decades ago. )

Now, to change volume compression to
AGC, the time-constant of the control circuits
needs to be arranged so that it responds very
rapidly to the overload signal (ensuring that
the inevitable distortion is recorded for the
very small time period), and then once the
gain has been pulled down to suit the signal
amplitude, for the recovery time to be rela-
tively longer. Should the recovery time be
short, then one would be back with volume
compression and the ear would detect the
increase in gain of the channel.

FAST-ACTING DIODE

It is not a difficult problem to satisfy these
requirements. The quick rise is achieved by
the use of a fast-acting rectifier diode fed
from a low impedance whilst the delayed
decay is provided by a capacitor, charged by
the first rise in signal amplitude, discharging
relatively slowly through a resistor. The
DC voltage across the capacitor is fed to the
controlled valve(s) through filter -circuits
designed to delete most traces of audio signal.

All this is very well so far as variable-mu
valves are conmcerned, but with transistors
more problems are involved in holding the
distortion down to a reasonable level. It is
possible, of course, to subject the amplifier
transistor(s) to reverse or forward bias by
arranging for the comtrol DC across the
capacitor to change the base current and
hence the amplification, but this can incite
harmonic distortion and noise, and whilst it
would be permissible to a fair extent in
dictation-type recorders, it is not nice to have
around in machines designed for reasonable
or high-quality applications.

ONE SOLUTION

Mullard engineers have come up with one
solution to the problem, as shown in fig. 6.
Here the block enclosing a triangle is the
symbol of an amplifier, and this represents the
signal amplifier existing in the recording
channel of the recorder.

The method of gain control is by variable
attenuation, as distinct from variable gain of
a transistor stage proper, and the factor
giving variable attenuation in the circuit is
the diode D1 in the emitter of the n-p-n
transistor. It is the slope resistance of this
which controls the attenuation and, as we
have seen in the article dealing with the
diode, this varies with the amount of DC
flowing through it.

The characteristic curve of the slope re-
sistance is singularly non-linear, and a single
diode by itself would provoke considerable
harmonic distortion. This is overcome,
however, by the emitter junction of the
transistor being in parallel with the diode in
such a polarity that the slope curvature is
cancelled.

Now, the input signal fed to the amplifier
in the recording channel is also fed to the

emitter of the transistor. Thus, the amount of
signal reaching the amplifier input is basically
governed by the effective ratio of R1/R2 and
D1 slope resistance. If the diode is biased so
that its slope resistance is high, then the
attenuation will be least and the amplifier will
receive towards maximum input signal

The output of the amplifier is signal-coupled
to the control diode D2, and when D2 con-
ducts on signal overloads, C1 charges, making
the transistor base positive with respect to its
emitter. This causes an increase in base
current and an amplified increase in transistor
emitter current, and since this flows through
D1, its slope resistance falls and less signal
is applied to the amplifier input, thereby
removing the overload.

The attack time is determined by the value
of Cl in conjunction with the impedance as
‘seen’ by the D2’s ‘anode’. This is the source
impedance and is about equal to the 1.2K
resistor in parallel with its partnering 1K
resistor. The attack time in the circuit drawn
is about 150mS.

It should be noted, though, that for small
signals the charge in C1 will be insufficient
to bring the transistor sufficiently into con-
duction to alter significantly DI1’s slope
resistance. This delay which takes place
before the auto control occurs is fixed by the
circuit parameters, and there must be a delay
for the circuit to work properly. When the
amplifier output signal rises to control level,
the voltage across Cl is then swiftly increased
to make the transistor conduct.

MAIN DECAY

The main decay time is determined by CI
discharging through R3 and (possibly) the
transistor. This relatively slowly pulls the
transistor away from conduction, thereby
decreasing the attenuation due to the rising
slope resistance of DI.

A correctly designed circuit of this kind,
tailored to the recording amplifier, will yield
an attenuation factor in the order of 40dB,
while holding the rate of attenuation increase
(due to C1 discharging) down to about 6dB
per minute. The harmonic distortion intro-
duced by the control should not exceed 2%
at controlled signal levels approaching 2mV
RMS.

With this very interesting Mullard circuit,
we bring this series to a close, and hope in
the future to disclose in these pages details
of the new developments occurring in the very
popular battery-powered recorder.

Your Tape Dealer
LONDON AREA

FOR ALL LEADING
AUDIO EQUIPMENT

Classical Records
by Mail Service

hampstead
HIGH FIDELITY

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

Stockists for all the leading makes of Tape Equipment

207 EDGWARE ROAD, W.2 Tel.: PAD 3271
118 EDGWARE ROAD, W.2 Tel.: PAD 9789
33 TOTTENHAM CT. RD., W.1. Tel.: MUS 2605
42 TOTTENHAM CT. RD., W.1. Tel.: LAN 2573
152/3 FLEET STREET, E.C.4. Tel. : FLE 2833

TAPE RECORDER HI-FI CENTRE
~~aennes (SHEEN) LTD ovveaen

SPECIALISTS IN TAPE RECORDERS, ACCESSORIES,
HI FI EQUIPMENT

YOUR CENTRE FOR FRIENDLY HELP, SALES AND
SERVICE

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

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

Pre-recorded Tapes — Accessories — Microphones
Qualified staff of long experience at your disposal
backed by fully equipped workshop for guaranteed
100%, after sales service.

TEL-LEE-RADIO

220 The Broadway, Wimbledon, S.W.I9
TEL. LIBERTY 4946

CHESHIRE

FOR ALL YOUR REQUIREMENTS..,

EIHIQIHILESMUIHTIHI'S)I

OF CREWE LTD.,

HEAD OFFICE:
14 HIGHTOWN, CREWE. TEL. 2535
TECHNICAL DIVISION:
19721 LUDFORD ST., CREWE

DEVON

THE SOUTH WEST
Tom Molland Ltd.

Invite you to visit their well-equipped

Demonstration Theatre and compare all

the leading makes of Hi-Fi and Tape
Equipment at

102 CORNWALL STREET, PLYMOUTH
Telephone 69282 /3

Immediate delivery to ALL Areas




Your Tape Dealer

ESSEX
HIGH FIDELITY EQUIPMENT
TAPE RECORDERS O
RECORDS N

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

EPPING 2300

Your Tape Dealer

LANCASHIRE

BOLTON

Specialists in
High Fidelity Sound

Mestgroc ot

150 Higher Bridge St.

HAMPSHIRE

FORRESTER’S
NATIONAL RADIO

SUPPLIES LTD.

70-72 HOLDENHURST ROAD
BOURNEMOUTH HANTS

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

J.SMITH & SON

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

184 THE ROCK, BURY Tel: 1242

High Fidelity
Specialists

Howmillon Lleclionics QD

Hamilton El
35 Landon

LEICESTERSHIRE

LEICESTER
All your hi-fi requirements

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

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

NEW & S/H TAPE RECORDERS

HI-FI 4

UHER, B & O, FERROGRAPH, AKAI,
TANDBERG, REVOX, etc.

H.P. TERMS —  PART EXCHANGES
PETERSFIELD CAMERA CENTRE
37 Lavant Street
Tel. : Petersfield—Hampshire 2631

STAFFORDSHIRE

M. R. WARNER & SON LTD.
TANDBERG SPECIALISTS

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

HERTFORDSHIRE

HAMMONDS

OF WATFORD

(Your HI-Fi centre for advice and service)
Agents for all leading makes of TAPE-RECORDERS.
AMPS TUMNERS, SPEAKERS and ACCESSORIES,
Terms and Part Exchange. Evening Demonscrations,

63 QUEENS ROAD - WATFORD

27187/36136

NOTTINGHAMSHIRE

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

Specialists in all the best makes of

@ TAPE RECORDERS @ AMPLIFIERS @
@ HIFI DISC EQUIPMENT @

Telephone: Nottingham 45222

LANCASHIRE

— STOCKPORT AUDIO CENTRE
FINEST IN NORTH WEST

Q0G FU

€
(nuuﬁ BRENEL )7
u ;l
®4N°5E'$ / PHILIPS \ 7O @
% ALL MODELS ON COMPARISON DEMONSTRATION
% EVENING DEMONSTRATIONS BY APPOINTMENT

FAIRBOTHAM & CO. L

TD.,
58-62 Lower Hillgate, STO 4872

NORTHUMEERLAND

SOUND EQUIPMENT SPECIALISTS

24902
Tel. 20142

12 OXFORD STREET

NEWCASTLE UPON TYNE |
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READERS’
PROBLEMS

Readers encountering trouble with their tape equip-
ment are invited to write to the editorial office for
advice, marking their envelopes"Readers' Problems
—Tape". Replies will be sent by post and items of
general interest may also be published in this
column at a later date. This service does not,
however, include requests for information about
manufacturers’ products when this is obviously
obtainable from the makers themselves. Queries
must be reasonably short and to the point, limited
to one subject whenever possible. In no circum-
stances should such letters be confused with
references 1o matters requiring attention from other
departments at this address. We cannot undertake
to answer readers' queries by telephone.

FIDELITY ARGYLL OSCILLATOR FAULTS

Dear Sir, 1 have a Fidelity Argyll tape
recorder (the model with separate EL84 output
and bias-oscillator valves), which is now giving
only partial erasure. Playback of material
recorded on the machine has a tremble about
it, very noticeable with a girl singing. Playback
of similar material recorded on another
recorder is quite acceptable, so I do not
suspect the deck mechanism.

Recording on the Argyll produces a heavy
interference pattern on our television receiver,
consisting of vertical bars about 4in. wide and
some 2in. apart. [ have replaced the bias
oscillator valve without any improvement.

Yours faithfully, C.G.W., Thornton Heath.

The problem originetes in the oscillator circuit,
as you have deduced, and the most likely cause
is the 2,000pF capacitor from the anode of the
ELS84 to the return end of the coil primary.

But this could be caused, especially as it is
setting up the interference on the television, by
any section of the oscillator, and as the radiation
is quite severe and erasure most badly affected,
the trouble could be the erase head itself. To
prove this, shunt the head with a low-value
resistor, from 100 ohms to 1K, and note whether
the radiation ceases, and whether the recordings,
made on a clean tape (new or previously erased)
re any better. If so, suspect eithzr the erase
head or its feed circuit. Check the superimpose
switch to make sure that the 200pF ‘killing’
capacitor is being shorted, and check the 0.02p.F
series feed by substitution. Make absolutely
sure the earth returns, on the amplifier end of
the connecting lead, are quite secure.

ADDING A METER
Dear Sir, 1 have a tape recorder fitted with a
miniature VU-meter which is about 14in. long.
However, this is really only good enough to
avoid overload distortion, as the needle
deflection at normal sound levels is so small
as to be quite useless.

Can | use the line output rated at 0.75V
+4dB, 47K, to feed a large diameter meter ?
If so, what type and rating of meter would be
necessary to magnify the lower range of my
present meter, and would it be necessary to
protect the meter in some way when the volume
level exceeds the range ?

I would prefer to use the line output rather
than the speaker socket as my tape recorder is



fitted with separate input and output volume
controls. I will then be able to record at a
standard volume level while leaving the speaker
volume setting untouched.

Yours faithfully, J.E.S., London, S.W.20.
The necessary circuits to operate a meter such
as you describe can be taken from the ‘Studio
Mixer’ series of articles in October and Novem-
ber 1964, It is not simply a matter of connecting
a meter to the line output socket, but also of
rectifying the signal and applying correctly
averaged voltage to the meter. The type of
meter stipulated is the Ernest Turner 100p.A
unit, available for about £1. If you cannot get
this directly from a local retailer, write to
Ernest Turner Instruments Ltd., High Wycombe,
Bucks.

AN OBSTINATE R.94

Dear Sir, 1 have a Truvox R.94 tape recorder
which refuses to do anything when in the play
position, although rewind and fast-forward
work happily. I suspect the drive’ motor.
Before the tape drive cut out, there was some
intermittent speed variation.

Yours faithfully, A.L.G., Birmingham 31.

The problem with your Truvox R.94 may well
be the drive motor, but we are more inclined to
suspect the drive mechanism. You should check
the motor with the idler held off manually. If it
runs freely, check the position of the idler, which
can jam befween capstan steps, and also the
locating plate, which gives inward movement
when the start key is pressed.

There is a hooked return spring on the level
which moves the idler bracket, and if this comes
adrift, as it can sometimes when the machine is
up-ended and carried, the idler does not engage.
Intermittent speed variations would also point
to the idler, if the periodicity of variation was
fairly rapid.

LONG MICROPHONE LEADS

Dear Sir, 1 should be most grateful if you
could advise me on cable lengths and imped-
ance. I shall be working with a 75ft. microphone
cable for which, my dealer informs me, a
200-ohm microphone will be satisfactory. 1
was thinking of using a 25-ohm balanced-to-
earth set-up. Which would you recommend ?

Could T then feed a common-base pre-
amplifier with a high output impedance into
a lower impedance mixer input by loading the
preamplifier with a suitable resistor and taking
the signal off this?

It appears very involved, but I find that,
feeding my present microphone through a
Grundig mixer into a Uher, all controls are
near maximum—and so is the noise!

Yours faithfully, J.A.N., London, S.W.1.

A fairly long microphone line in the order of
200 ohms impedance is perfectly satisfactory
(the BBC use 600 ohms). For minimum noise
and hum pick-up, any long line sheuld be
balanced, but this can only be achieved by a
balanced output from the signal source and a
balanced input at the amplifier programme
circuit. For many ordinary applications an
unbalanced line is suitable. The lower impedance
(i.e., 25 ohms) would not contribute much to
signal coupling. In either case, however, the
source and amplifier input impedances must (or
should) be matched for the best results.

The output of a common-base amplifier could
be connected pretty well direct to the mixer
input without trouble.

Your Tape Dealer

SHROPSHIRE

Your Tape Dealer

YORKSHIRE

SHREWSBURY'S NEW SOUND CENTRE

Ferrograph-Leak-Akai-Rogers-Goodmanetc.
HEAR THEM IN QUR DEMONSTRATION STUDIO

TAPE RECORDER
CENTRE (HALIFAX)

stock all the best Tape Recorders, Hi-Fi

OPEN ALL DAY Equipment, Tape, L-P Records, etc.
TURPAT-SATURDAY DEMONSTRATIONS DAILY BY EXPERT STAFF
H H 2 Fi Servi N R d £35
H I-FI Ltd . ;;ar;(iree é\flce on s::w e:ar ;-rls c;\:efr
13 WYLE COP. ng “ross reet, alirax
Tal. 55166 (facing the famous Lion Hotel) Phone 66832
SURREY SCOTLAND
FARNHAM SURREY ED'“BURGH’S Agent for the .
% Stockists of all good Hi-Fi apparatus. famous Heathkits.
“ Comparative demonstrations. HI"FI o e
i E\\‘:E:::e‘;'aur:;::fur sales service. SPECIALIST Hl'Fl corner
% Mo parking problems. | Haddiﬂgtﬂl‘l Place
lifiers, F.M. '
Lloyd & Keyworth Ltd. A . | EDINBURGH
THE RECORD SHOP Speakers, etc, | Phone: WAV 7901
26-27 DOWNING STREET, FARNHAM 4
i Demonstrationsand | W. G. Graham
SURREY Telephone: Farnham 5534 Advice gla dly given. Assoc. Brit. LR.E.

SURREY AND HAMPSHIRE'S HI-FI SPECIALISTS

SR LNOND

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

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

ADDiscombe 1231 /2040

Recording Studios

SUSSEX

0] recording and
(1) b transcription service

Mono and Stereo records : latest cutting methods, aute-
matic vur.igroofe._ feedback cutter heads, limiters and

hitherto lable only to the

professional, facilitating high undistorted cutting levels
and extended playing times even from amateur recordings.
et available.
40 QUEEN STREET
MAIDENHEAD

Tel. 25204 BERKS

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

MOBILE RECORDING

Professional service at
highly competitive rates
Anywhere ; Anytime.

L. F. RECORDINGS
47a, St. Marys Road, London, W.S. Ful. 0697

KEN WHITTLE LIMITED

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

788 STRATFORD ROAD, SPARKHILL,

BIRMINGHAM, 11 Telephone: SPR 5964

WILTSHIRE

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

MAGNEGRAPH

I Hanway Place, London, W.I. LAN 2[56

SOUTHERN ENGLAND

J. F. SUTTON

Hi-FI AND TAPE RECORDING CENTRES

SALISBURY—50 BLUE BOAR ROW
SOUTHAMPTON—421 SHIRLEY ROAD

133

STUDIO
REPUBLIC

professional recording services

CHURCH FARM, PINNER, MIDDX. FIE 5555
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advertisements in APRIL 1967 issue must reach these offices by 20th FEBRUARY addressed to:

The
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after Box No. indicates its locality.

SITUATIONS VACANT

Engineer (Tape Recorder) required. Must be
conversant with all top quality machines,
including continental. Top rates of pay.

R.E.W. (Earlsfield) Ltd., 266-268 Upper
Tooting Road, S.W.17. Tel. 672 8267 and
BAL 9175.

Technician required for interesting and

developing work with audio-visual aids,
including film projection and high quality
sound amplification and recording. Knowledge
of electronics or photography an advantage.
Salary £698-£1078 p.a. (Appointment at
Junior Technician level, salary £366-£614 p.a.,
would be considered for an applicant under 21
with appropriate experience.) Application
forms from the Secretary, Chelsea College of
Science and Technology, Manresa Road,
London, S.W.3. Tel. FLA 6421.

FOR SALE—PRIVATE

For Sale Ferrograph 5AN £55 and Ferro-
graph 4AN £45 or £95 the two. G. S. Clark, 23
The Grove, Walton-on-Thames, Surrey. WT
25627.

Standard
Almost new, £19 o.n.o.
Road, Smethwick, Staffs.

Owner going abroad. Brenell Model STB 2
complete with built-in amplifier and loud
speakers, two Reslo RBT/H Mikes and head
phones. Brand new, still under guarantee,
complete £160. Phone: Southend-on-Sea
66276 between 2.00 p.m. & 5.00 p.m. Mon-Fri.

Truvox R 102. One Owner. Little used.
Offers Box No. 513 (Surrey).

Fi-cord recorder, excellent condition. Gram-
pian microphone, battery charger, spare
batteries, £35. Cole, 14 Buxton Drive, New
Malden, Surrey.

FOR SALE—TRADE

Tandberg Challenge. Can you tell tape from
record at 13 IPS via Airdale Speakers? Sen-
sational Tandberg 6X now on demonstration.
Holdings Audio Centre, 30/41 Mincing Lane,
Blackburn, Lancs. (Tel. 59595.)

209 cash discount on most famous makes of
tape recorders, Hi-Fi equipment, Cameras and
Typewriters. Join England’s largest Mail
Order Club now and enjoy the advantages of
bulk buying. Send 5/- for membership card,
catalogues, price lists and ask for quotation on
any item. C.B.A. (Dept. A4), 370 St. Albans
Road, Watford, Herts.

Your sole U.K. agent for “‘Saja” spares and
service. We carry many spares for the M40/MS5
Export and M50. C. Braddock Ltd., 266
Waterloo Road, Blackpool. Tel, 45049, 24
hours answering service.

Unicorder 61—Battery/Mains.
Boucher, 7 Heather

The district

Fantastic discounts on all tape recorders.
For example, our price for the Eltra 1001 is
only £43.15.0., not £51.9.0. All good makes of
amplifiers, gramophone decks, loudspeakers,
etc., at lowest ever prices. Also unique stereof
mono hi-fi systems and record players, with
components of your choosing. Systems from
only 23gns, players from £8.18.0. For details
please state requirements, enclose 4d S.A.E.,
Sinclair, 4 Southover Way, Hunston, Chichester,
Sussex. Postal business only.

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.

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

Microphones by S.T.C. £3 13 6 to £49 10 0.
Hammond Condenser 29gns., Grampian £8 50
and £10 10 0, Reslo £11 12 6. Others. Acces-
sories. Free plugs, leads and fitting. State
type. Microphone Services. 51 Stubbington
Avenue, Portsmouth 62569, Hants.

American 4-track stereo tapes are cheaper
from Dublin. .Send 2/6 for Harrison catalogue
listing complete range of American labels,
prices, etc. Details: Music US.A.,, 201
Pearse Street, Dublin 2, Ireland.

Wanted—100 Tape Recordists—to break the
Language Barrier. Only Esperanto make
fully qualified recordists. No limits to friend-
ships—Worldwide. 100 Esperanto Tape
Friends offer full co-operation freely and
enthusiastically. Send a Tape and 4d Stamp for
examples of recordings from all over the
Continent with translations. The Esperanto
Centre, la, Craigs Avenue, Edinburgh 12,

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

Highest prices offered for good quality Tape
Recorders and Hi-Fi. See our ad. page 118
this issue. R.E.W., 266 Upper Tooting
Road, London, S.W.17.

STUDIO FACILITIES

Professional Dubbing. Tape/Disc copying &
mixing; Disc cutting & pressings; Custom-
built equipment; Professional Tape Recorders,
etc., serviced. L.F. Recordings, 47a St.
Mary’s Road, London, W.5. Ful. 0697.

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, Equalisers, variable pitch,
etc. Professional work at provincial rates. 40ft.
Studio. Trade terms available. S.a.e. leaflet
to : Deroy Sound Service, High Bank, Hawk
Street, Carnforth, Lancs.

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

TAPE EXCHANGES

Miniflux 4-Track Stereo Record/Playback
Recorder Heads at less than half-price ;
Miniflux Model VKH4—List Price £6 6s.,
Special Price 55s. each. Miniflux 4-Track
Ferrite Stereo Erase Heads, List Price £3 10s.,
Special Price 32s. 6d., or supplied together
one of each at £3 17s. 6d. post paid. These
heads are direct replacements for Reflecto-
graph Model B, Veritone 16, Truvox, Simon
SP5, Brenell, but can also be used on other
decks. 3-track Stereo and }-Track Mono
Heads also available. All heads are supplied
with fixing plates and technical specifications.
(Send s.a.e. for details.) Reflectograph Replay
Decks Automatic Reverse complete with
Hi-Fi Pre-amp Table Mounted Model. Listed
al 75gns. Special Price 24gns. Lee Electronics,
400 Edgware Road, W.2. PAD 5521.

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.

WANTED

Wanted for cash: Complete set of ‘Tape
Recorder’, in good condition. Also, good
quality tape recordings of Eddie Fisher,
Reginald Dixon, and Country and Western.
Send lists to Box 505 (Wrexham).

Your Recorder is an electronic mechanical
marvel . . . do you use it fully? For 3d stamp
we'll tell you how! Worldwide Tapetalk, 35
The Gardens, Harrow.

PERSONAL

Get 1967 AUDIO ANNUAL. Top features
include: A fresh look at audio dynamics;
Details of a new membrane loudspeaker ;
Acoustics in ancient Greek theatres; Some
reflections on audio history ; A look at stereo
radio ; Basic problems of energy conversion
discussed ; Listening to music in the home ;
Reducing background noise. Plus a selection of
the more important equipment reviews that
appeared in HI-FI NEWS and TAPE RECOR-
DER during 1966. 5/- from newsagents or
6/- (pp) from Link House, Dingwall Avenue,
Croydon, CR9 2TA.

MISCELLANEOUS

Hi-Fi Installations and servicing by pro-
fessional engineers (Assoc. A.P.R.S.). Dis-
count on equipment. L.F. Recordings, 47a, St.
Mary’s Road, London, W.5. Ful. 0697,

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

Keep the quallty
~ athalf the speed!

Dyriarange
Scotch Magnetic Tape

CHECK THESE ADVANTAGES OVER CONVENTIONAL TAPES:

e remarkable new magnetic oxide coating greatly reduces
background noise

e signal-to-noise ratio improved by 3 to 5 db

® increased dynamic range

e improved frequency response, particularly in the higher
frequency range

e magnetic oxide ‘rub-off’ reduced to a minimum.
Your tapes last longer and so does your recording head.

e embodies all the advantages of Superlife

AVAILABLE IN STANDARD PLAY (TYPE 202): 57; 53"; 7”.
LONG PLAY (TYPE 203): 57; 53"; 77; 84".

Write for price list and full technical informa-
tion to: Minnesota Mining & Manufacturing Co.

“ Ltd, 3M House, Wigmore Street, London, W1.
SC“ Telephone HUNter 5522,
ADC

3M and SCOTCH are trademarks of Minnesota

yetioe : ]
nagt Mining and Manufacturing Companu,

Recommended by

AKAI - Ferrograph - RENOX

once you've tried it, yow’ll recommend it too.

3 COMPANY
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