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and now you can get this superh tape Sj_]llLQl“
for half price when you buy| ‘Synchrotape

Top quality, high performance tape,
s0 sensibly priced —
p_!_u_u_gfree insurance for your tape recorder

-

It makes such sound sense when you buy SYNCHROTAPE — now more than
ever. For not only do you get free insurance up to £25 for your recorder as
protection against theft or fire, but each reel of SYNCHROTAPE that you buy,
from 5” to 77, contains a special offer coupon towards the purchase of the
superb Adastra ‘Instant Cut & Trim’ tape splicer for only 7/6. (usual price 15/-).
This Offer is restricted to the U.K. and Eire only.

- ..and yet another SYNCHROTAPE-PLUS feature!

Free booklet with unique Recording Log and Technical data now in-

cluded in all Synchrotape packs from 4" upwards.

SIZE | STANDARD | LONG DOUBLE | TRIPLE
BASE PV.C. POLYESTER/P.V.C.
FTR 200'- 5/9d. 300"- 8/9d.
3 150 - 4/9d. 225'- 6/3d. 300'- 8/9d. 450~ 13/9d.
g 450'- 12/- 600- 18/- 900~ 27/-
5 600'- 15/- 900~ 18/6d. | 1200- 28/6d. | 1800 - 45/-
5§ 800- 18/6d. | 1200- 22/6d. | 1800 - 36/- 2400 - 57/6d.
7 1200- 22/6d. | 1800°- 28/6d. | 2400 - 48/- 3600~ 75/-

COMPREHENSIVE TAPE-EDITING KIT WITH SPLICER — 29/6d.

!SynChrOtape, Arange of 21 top quality, high performance tapes

ADASTRA ELECTRONICS LIMITED 167 Finchley Road, London, N.W.3 (Tel: MAl 8164,5)

How to
get your
Adastra
Tape
Splicer

Send three of the splicer offer coupons with a
postal order for 7/6d, together with your name
and address on the order form supplied to: Adastra
Electronics Limited, Within 14 days you will receive
your tape splicer, postage free, and with full
instructions for use.




SHARP Model RD504 Portable Tape Recorder

An all-transistor solid state Tape Recorder. For operation by batteries
or AC mains, twin track, two speeds. Superb recording and
reproduction. Plug in to the mains. It automatically changes from
batteries to its built-in AC power unit. Remote control switch on
microphone allows full flexibility in use. Dimensions: 12“x3%"x 93"
Complete with dynamic microphone, recording lead, earphone,
batteries (6 x sharp UM—1) 5" tape reel, empty spool.

Hearing's believing. Come and talk yourself into a SHARP vivid
sound tape recorder.

SHARP

16/18 WORSLEY ROAD, SWINTON, MANCHESTER, Tel: SWI 3232 (5 lines)
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for further details & colour leaflet contact

SHARP SALES & SERVICE
16/18 WORSLEY RD., SWINTON, MANCHESTER

NAME




SONY research
makes the difference

TC 200—the finest value in stereo
tape recorders

FEATURES [J Complete 4 track stereo-
phonic and monophonic tape recording
system [] Compact and light weight (] 2 full
range balanced satellite speaker systems
[0 Public address [J Sound-on-sound
recording [] Variable tone control [] 2 VU
meters [] Instant stop, individual track
selection [] Transistorised pre-amplifier
O Individual level controls on each channel
[J 2 SONY F-96 dynamic microphones with
other accessories.

SPECIFICATIONS

Powaer requirements: 100,110, 117,125,
220, 240 volts 70 watts, 50/60 c/s

Tape speeds: Instantaneous selection 33
ips or 7% ips

Frequency response: 50-14,000 cps at
74ips + 3dB 50-10,000 cps at 7% ips
Signal-to-noiseratio:46dB (perchannel)
Wow and flutter: Less than 0.19% at
7% ipslessthan 0.26% at 3% ips

Erase head: In-line quarter track
Record/playback head: In-line quarter
track

Bias frequency: Approx. 55 Kc/s

Level indication: Two Level Meters
Level controls: Individual Controls on
each channel for playback and record

Tone control: One Tone Control for treble
boost or roll-off operates both channels
simultaneously

Editing facllities: Instant Stop Lever,
Automatic Tape Lifters, Fast Forward and
Rewind, Manual Cueing and Digital Tape
Counter

Reels: 7 or smaller ] ;
Outputs 8 ohms Speaker outputs or high
impedance line outputs selectable by switch
(2) Integrated Record/Playback connector
Inputs: Low impedance Microphone in-
puts (2) High impedance Auxiliary inputs (2)
Powaer output: Max. 1.5 watts per channel
Tube complement: 6267 (2), 30MP23 (3)
Transistor: 25064 (2)

Diodes: 1T22G (2), 15125 (1)

Weight: Approx. 27 |bs.

Dimensions: 15*Wx8H"Hx15§" D
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Accessories:

Sony 5” Stereo demonstration tape

Sony 5" empty reel

Two FI96L dynamic microphones
Connecting cord (2)

Sound-on-sound recording lead

Earphone

Pinch roller (1) Capstan (1) Pin plugs (2)
Recommended retail price 72 gns.

Sony offer the finest range of

tape recorders from the battery
portable TC 900 to the studio
quality 777, together with a fully
comprehensive range of accessories.
For further details see your

Sony dealer or write to:

SONY U.K. DIVISION,

Eastbrook Road, Gloucester.

Tel: Gloucester 21591.

London Showroom,

70-71 Welbeck Street, London, W.1.
Tel: 01-486 2143

SONY:

RESEARCH MAKES THE DIFFERENCE



HEATHKIT offer wonderful value in their

NEW! Stereo Portable Tape

only £45'18/0 kit

FOR THIS SPECIFICATION

:g track stereo or mono record and playback at ?’t 3% and 1§ ips.
ound-on-sound and sound-with-sound capabilities. @ Stereo record,
stereo playback, mono record on either ch I. @ 18 ¢r circuit
for cool, instant and dependable operation. @ Moving coil record level
indicator. @ Digital with thumbwheel zero reset. @ Stereo
microphone and auxiliary inputs and speaker/headph tputs . . . front
panel mounted for easy access. @ Push-button controls for operational
modes. ’ Built-in audi,o power amplifiers giving 4 watts rms per channel.
@ Two high efficiency B* x 5" speakers. @ Operates on 230V AC supply.

STR-1 SPECIFICATION : Tape Speeds: 74, 3} and I} ips. Wow
and Flutter : Better than 0.15% rms on 74 ips; 0.25% rms on 3} ips.
0.35% rms on |}” ips. Tape Size : }" wide, Long or Standard play.
Reel Size: Standard, up to 77/53” spools and tape supplied. Digital
Counter : 3 digit counter with zero reset. Heads : | track erase record
and pl;lybu:k. Hl:n_pllmu : Moving coil hand microphone (mono)
I Semi Compl t: |8 transistor, | silicon
bridge rectifier. Frequency Response ;: 3dB, 40 cfs to I8 kefs at 7§ ips.
3dB, 40 cfs to 12 ke/s at 33 ips. 3dB, 40 ¢/s to 74 k(s at 1§ ips. Signal to
noise ratio (unmlﬂlhd‘) : Better than 40dB. Inputs per channel :
Microphone 0.35mV. Auxiliary 50mV. OQutputs per channel : 4 watts
rms into 15 ohms. | volt rms (1,000 ohm source). Speakers : Two, high
effici 8" x S'éam 15 ohms. Power requirements : 200-250V AC,
50 cfs, 60 watts. Cabinet : Materials, 9mm. plywood covered with two
ml :quxlna with chrome fittings. Dimensions : 194" wide x 7§" high x
" deep.

Recorder, STR-1

Send for full leaflet.

Assembled prices on request.

SRP-1 SPECIFICATION : Amplifier Frequency Response : 3dB, 50 c/s to 12 kefs.
Power Output per channel (rms rating): |.5 watts. Music power output
(total) : 4.5 watts, Controls : Volume, Balance, Tone. S : B8 x 5" permanent
magnet, 15 ohm. Transistor and Diode Complement: 2-BCI08; 4-ACI28;
2-ACI76 ; | silicon diode. Record Changer : Type : Model UA 15 S5. Controls:
Mode : Off, Manual on, Reject, Speed: |6, 33, 45 and 78 rpm. Record Size: 127,
10" and 7", Cartridge : Stereophonic crystal, LP and 78 turnover sapphire stylus.
General : Power requirements : rﬁo-iso volts, 50 cfs AC, 30 watts,
D'!"T.:l“h“. overall, with separate speaker enclosure in place 27” wide x 14§" high
x 74" deep.

SRP-1A Amplifier Kit £13f2. SRP-I1C Cabinet and Speakers £14/13.

Send for the

Deferred Terms available on orders over £10 (UK only)

l To DAYSTROM LTD., Dept. HT-11, Gloucester. Tel. Glos. 20217

NEW! Stereo Portable
Record Player, SRP-1

Only £27/15/0 Kit
Assembly can be arrangad if required

@ Automatic Playing of 16, 33, 45 and 78 rpm records. @ All transistor circuitry
ensures cool instant operation. @ Dual sapphire stylus for LP's and 78's. @ Plays
mono as well as stereo records. @ Compact, with easy-to-carry handle for
auimug_omh“ity. @ Detachable speaker enclosure for best stereo separation.
@ Two 8" x 5" speakers. @ Operates on 220-250V AC supply.

The Heathkit Portable Stereo Record Player features an
all-transistor amplifier for cool, instant operation ; gives a
total high-power output of 3 watts rms . . . elegantly styled
wooden cabinet with two-tone Rexine covering . . . record
changer unit mounted on a swing-down platform ; folds up to
make a compact case that's easy to carry from room to room
or house to house . . . one speaker enclosure can be detached
from the main cabinet to obtain the best stereo separation;
clips neatly to cabinet for ease of transportation . . . two high
efficiency 8” x 5” speakers for crisp, bold sound . . . changer
unit handles up to 6 records of mixed size . . . construction uses
a printed circuit board for easy assembly.

Free Delivery U.K.

To DAYSTROM LTD., Dept. HT-II,
Gloucester.

Please send FREE copy of Catalogue to

my friend.

ADDRESS..

it’s FREE

{Block Capitals)

Latst i Please send me FREE CATALOGUE (Yes/No) ..occvvicunnninrinniniisnnssanees
Please send me del{s)....cccorieirieninnns
Colour I
' ................
Catalogue T -
|
|

Electronic Kit Models in
Britain—by Heathkit
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WHEN IN LONDON visit the Heathkit Centre
233 Tottenham Court Road OPEN Mon.-Fri., 9 a.m.-5.30 p.m., Sat. 9 a.m.-I p.m.



SAVE £££’s
ON THESE SPEGIAL
PHILIPS OFFERS...

... from R.E.W.

R.E.W's policy of offering the best in high-fidelity and tape
at the lowest ever prices, only made possible by alert bulk
buying in the audio market, continues once again this month
with these superb machines from the Philips range. Every
model on Interest Free Terms and backed by R.E.W's
full after sales facilities.

SAVE 14 gns. Model EL3ss
TAPE RECORDER T e
LIST PRICE 62 gns. : -
R.E.W’s PRICE

48 GNs.

Own this luxury high performance
machine, beautifully designed with an impressive
array of technical features, and teak finished cabinet
for that furniture look, plus !

@ 4 tape speeds 1}, 13, 33, 74 i.p.s.

@ 4 watts output from 7" x 5" loudspeaker.

® Mixing, monitoring and parallel track facilities.

@ Complete with Moving Coil mike, 7" reel L.P. tape,

spool and lead.

A machine you'll be proud to own and use and one which will give you years of
reliable unique enjoyment. Interest free terms, £12 12s, deposit and 12
monthly payments of £3 3s. Carr. pkg. ins. 15/-. Brand new and fully
guaranteed,

SAVE 5 GUINEAS !
Model EL3302 Philips latest Partable Cassette Recorder

uscerice (JNLY 22 GNS.

This new recorder from the compact Cassette
range offers all cthe advantages of Instant Cassette
Loading, with bigger, better performance than
before ! Wide freq. range, max playing time
|4 hours. Interest free terms, £5 Ilés.
deposit and |2 monthly payments of
£l 8s. 10d. Carr. pkg. ins. 10/6.

SAVE 10 GNS.

Model EL33I0 Home Cassette
Recorder

“is o ONLY 250N8.

High quality, slim line, 2-track
Cassette mains recorder with wide
freq. range. Tape speed | i.p.s.
Housed in teak finished cabinet.
Interest free terms, £6 I5s.
depositand 12 monthly payments
of £1 12s. 6d. Carr. pkg. ins. 15/-,

SAVE Model El.é:m Sdtereo ONI.Y 59 GHS
assette Recorder

9 GNs. List Price 48 gns, "
= The wultimate in Stereo-Cassette
recording, this 2-track machine offers
a wide freq. range for superb per-
formance. Interest free terms,
£10 5s. deposit and |12 monthly
payments of £2 |Is. 2d. Carr. pkg.
ins. 15/-. Also available for above
(recommended type) Sterec speaker,
List price 10 gns. OUR PRICE
only 8 gns. (1req.).

R.E.W. (Earlsfield) Led., Dept. T.R.,
Hecdquarters, Showroom & Mail Order

- ‘@ 266(8 Upper Tooting Road, London S.W.17.
[ ] ) Telephone 01-672 8267 or BAL 9175.
J / Open 9 am.-6 p.m. Weekdays.
4 Closed | p.m. Wed.
Woest End Showroom

122 Charing Cross Rd., Tel. 01-836 3365

Akai will present a pair of their world-famous stereo
headphones (value £5.19.6) to everyone buying any of
the Akai range of Tape Recorders between October 1st
and November 30th, 1967.

LISTEN

Matching impedance
Maximum input
Response

8 ohms.
0.5 watts.
25-13,000 Hz.

To get your free headphones complete the Akai guarantee card and
post it to:-

PULLIN PHOTOGRAPHIC,

11 AINTREE ROAD, PERIVALE, MIDDLESEX,
who will post these Stereo Headphones to you. This offer is limited

to the months of October and November 1967.




Competitive
Recorders

18,000 Hz at 74 ips

12,000 Hz at 3% ips

6,000 Hz at 1% ips

the Akai M.8

21,000 Hz at 74 ips

18,000 Hz at 3 ips

10,000 Hz at 1% ips

The Akai M.8 has a head start

on all other tape recorders.
See how much better performance you get when you buy an
Akai M.8—the tape recorder with the unique Crossfield Head.

The Akai M.8 offers you a choice of four speeds— 13, 34, 7t and 15 ips.
The M.8 will give you 4 hours of true stereo high - fidelity music, up to
21,000 Hz at 74 ips from standard 1200 ft. tape. Even at 1§ ips it provides
a response up to 10,000 Hz,

The secret of its extra high quality performance is the Akai Crossfield Head,
on which the recording head and the bias head are mounted with their
centres offset, This completely frees the recorded signal from the bias fields
so that the tape can be modulated over the entire frequency spectrum with
maximum fidelity, Contrast this with competitive heads where the bias
current tends to erase the higher frequencies.

Now see what else comes in the Akai M.8. Vertical centre speakers,
Sound on sound.  Biased to receive FM Multiplex stereo broadcasts.
Automatic shut off. High speed forward and rewind. Four speeds.
Hysteresis synchronous motor. Vertical and horizontal operation. Tape
cleaner. All this is available in the Akai M.8, which costs only 125 gns.
For full specification post this coupon.

It sounds like a wonderful Tape Recorder,

AKAI
%] PULLIN

PHOTOBRAPHIC

1A mmpay vk [l Rk Oy cmiaacss
To : — Pullin Photographic,

Dept. TR/II

11, Aintree Road,

Perivale, Middx.

Please send me derails of the
Akai M.8 and Akai X-100D.

NAME

ADDRESS




Sanyo puts you in the world class

S ——

Introducing: new handsome MR 801
tape deck/recorder.

speed 192 min at 8-} ips 8-1 ips 80-13,000 c/s
E:apieps (19 :m;ml (stereq 7" 85 I:ape) 1-§ ips 80-8,000 B}S
8-4ips 05emjsec) Bt O ) Weight
1- 8 4
%ipe' (& mjyes) Input impedance 18 Ibs. (8.6 kg)
Wow and flutter Microphone 50K ohm -
7-} ips: 0.159% R.M.S, Line in 200K ohm Empty reel 77
T e 0308, RMLS. Lindout Bcabm:  Faish oo <2
- : 0. .M.S. t
. 4 traC kS . 3 S p ee d S Ri. 1p;. . % Her::('i;lilmneazh:orlol{ohmggﬁlﬂﬁgﬁx :
i eccrding time Frequency response Dust cover
® Sound with sound 06 min at -3 ips 7§ ips 20.20,000 s , i
(stereo 7" 85y tape) (4 8db 80-15,000 c/s) Price about 59 gns.

SANYO

RELIABILITY IS BUILT IN

See Sanyo at any authorised dealer, For further information write to: J. W, Cowley, Sales Manager, Electronic Equipment Division,
Marubeni-Iida Co. Ltd., 164 Clapham Park Road, London, S.W.4,
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Features:

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

*BASS & TREBLE Tone Controls.

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

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

*CENTRE CHANNEL OUTPUT.

*PRE-AMP OUTPUTS.

*LOW IMPEDANCE MIC INPUTS

*PLUG-IN PRINTED CIRCUIT PANELS.

*INTERNAL SPEAKERS.

Specification:

Power requirements: 220 Volts 50 c/s AC

Power Consumption: 58-100 Watts

Recording System: 4 or 2 track stereo

Tape Speeds: 7% ips, 3% ips, 13 ips.

Speed Tolerance: Better than 1.5%

Reels: 7" Max.

Internal Loudspeakers: Two 7" x4” Goodmans

2x3 Watts

Frequency Response:

74 ips: 30-20,000 cfs (+-2dB 40-16,000 c{sg

3% ips: 40-12,000 c/s (4-2dB 60-10,000 c/s

1% ips: 40-7,000 c/s (4-2dB 80-5,000 c/s)
Wow%, R. M.S.:

7% ips: Better than .15%

3% ips: Better than .2%,

ips: Better than .3%

Signal[noise Ratio:

4 track 55 dB

2 track 58 dB

Distortion:

At max. recording level

Recording Amp: 0.5%

Playback Amp: 2x 10 Watts 0.5%

Outputs:

Power Amp. 10 Watts per channel, continuous
power.

Pre Amp: 5 K ohm/0.75V

Centre Channel: 50 m IW (3.3V over 200 ohm)
Input Impedance & Sensitivity (Max. Volume).
Mike: 2 x 200 ohm/0.15V

2 phono contacts per channel:

High level: 1 M ohm/75mV.

Low level: 0.1 M ohm/7.5mV.

2x 5 pin DIN contact:

High level (Phono)

Low level (Radio)

Dimensions and Weight:

Cabinet model: 15" x 74" x 11§" 231bs.

Case model: 153" x 74" x 12* 26.51bs.

Price:

Series 12, 2 track 105 Gns.

Series 12, 4 track 105 Gns.

Pleasc send me full details on the
Tandberg

S0S 12

AIso full delalls on the Series
8

D D l:l tick as appropriate

Name.

T T T

| Address oovuerereeeeerereeeeeeesennne

ssssssssaRssRNsTERRIRIRES

I Post to Dept 'I‘Rl?.
Elstone Electronics Limited, |
Hereford House, North Court,

Loff Vicar Lane, Leeds, 2.

THE BEST TAPE RECORDERS BY

Tandberg
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BRITAIN'S PREMIER MAIL-ORDER RECORDING TAPE SPECIALISTS

IMMEDIATE 24 HOUR SERVICE ON ADVERTISED LINES
FULL CASH REFUND GUARANTEED

SEND TODAY AND SAVE!

BRANDED TAPES OFFER!

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

257 OFF AGFA & KODAK

APPROX. APPROX. APPROX. APPROX.
LONG PLAY LIST ~ OUR DOUBLE PLAY LIST ~ OUR TRIPLE PLAY LST  OUR STANDARD PLAY UST  OUR
PRICE PRICE PRICE PRICE PRICE PRICE PRICE PRICE
3" 210’ Agfa anly 8/-. 6/ 3" 300° Agfa only 13/- 9/9 3" 450° 2006 163 57 600" | wodak 18/-  13/6
3i" 300" Kodak enly - 8/3 35" 400" Kodak only 17/- 12/9 34" 600’ Kodak ‘;,n[)f 27/6 20/9 53" 900" » or?l 2 24/6 18/6
4" 450" Agfa only 14/-  10/6 ¥, goo; Agfa only 24/-  18/- ¥ e00r . . o386 29/ 7" 12000 | °MY 30/6  22/6
47 600 Agaonly  22/6  17- | &7 S0GAsfaonly 3806 26/ R 4iv ) 2000 Agra only  AT6 3519 UADRUPLE PLA
57 900 28/~ 21/- » 5 / » p Q Y
; / / 53" 1,650’ Kodak only 526  39/6 5" 1,800 . 65/6  49/3 600 336  25/3
53" 1,200 3. 263§ 5i 1600 Aglaony Ssf6 4z | 537 2400 so. 616 | 31 oo Kodak  ‘a31. 3176
7 1,800 50/-  37/6 * 2,400’ . 77/6 583 77 3,600’ .. 115/-  B8&/3 #1200 J onty 58/6 44/
Postage and Packing 2/-. ORDERS OVER £3[POST FREE.
o I I BASF — EM.I. — GRUNDIG — PHILIPS — SCOTCH
PHILIPS —BASF—E.M.l. SCOTCH
LIST  OUR LIST  OUR LIST > LIST OUR
STANDARD PLAY PRICE PRICE DOUBLE PLAY PRICE PRICE STANDARD PLAY PRICE PRICE DOUBLE PLAY PRICE PRICE
4”300’ PHILIPS 10/6 8/6 3" 300 14)-  11]3 5° 600" 20/6  16/4 37 4007 16/6 1372
57 600" 21/~ 16/i0 4" £ 25/-  20/- 53" 850’ 27/6 13- 4" 00’ 24/6  19/6
53" 900 28/-  22/6 41" 900’ BASF 30/- 24/- 7° 1,200 35/- 18/- 57 1,200 41/9 33/
7% 1,200 35/-  28)- 5% 1,200 42/-  33/8 LONG PLAY 527 |,800° 55(-  44/-
LONG PLAY #5327 |,800 55/6 446 37300 9/6 7/6 7° 2,400 76/6 61/
3" 200 9/- 7/3 #77 2,400’ 7706 62)- 4" 4507 14/6 118 TRIPLE PLAY
4" 450" 14/6 118 TRIPLE PLAY 5" S00° 27/6  22/- 3" 600 24/9 196
44" 600" BASF 21/ 16/10 3" 450 22/~ 17/8 537 1,200 34/6 276 © 900" 38/6  30/6
*57 900’ 28/-  22/6 4" 900’ 39/- 3173 77 1,800° 49/- 39/ DYNARANGE (L/P)
#53 1,200" 35/- 28/ *44” | 100' BASF 49/- 3913 1* 2,400 72/6  58)- 5 900" 32/3  25/10
*7° 1,800’ 50/-  40/- 5° 118 66/- 52/i0 STANDARD (ACETATE) 527 1,200° 40/6  32/6
83" 2,400' BASF 72/6  58/- 517 2 400 BASF 90/- 72/ 537 850 24/6  19/6 7*  1,800° 57/6 46/
10° 3600  Only 95/-  76/- 7" 3.600° { Only 115/-  92/- 7* 11,2007 30/- 24/ 84" 2,400° 83/6  66/10
C.60 Cassetie I7/6  14)- GRUNDIG TAPE AVAILABLE ONLY
C.90 Cassette 25/-  20/- WHERE MARKED WITH ASTERISK Postage and Packing 2/-. ORDERS OVER £3 POST FREE.

PHONOBAND-Pre-recorded STEREO tapes from Sweden

Brilliantly recorded, i-track stereo tapes superb quality Classical
Jazz and Light Music at Tape speeds of 7% i.p.s. (7" reels) and 3% i.p.s.
(5" reels). PRICES FROM 49/6.

Send for our Full Colour Catalogue and Price List.

TRIPLE PLAY TAPE - 509, OFF!

A large purchase from TWO world renowned manufacturers enables us to make
this unique half-price offer. Brand new, fully guaranteed, premium grade Polyester
Base Tape with FULL LEADER and step foil. In original maker's box and Pelythene
wrapped at these EXCEPTIONALLY LOW PRICES !

LIST PRICE ONE THREE SIX
1,800° on 5" reel GEVASONOR 66/~ 34/- 1ol - 198/~
Also available at substantial reductions.

450’ on 3" reel GEVASONOR 22/ 14/- 40/6 78)-
600" on 3 reel GEVASONOR 27/6 17/6 51/- 99/
900" on 4" reel GEVASONOR 39/- 246 72- 140/-
2,400" on 53" reel ZONAL 90/- 55/6 165/-  324/-

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

SEND FOR LISTS OF OTHER TAPE AND HI-FI BARGAINS
K. J. ENTERPRISES, (Dept{L)

, 17 THE BRIDGE, WEALDSTONE,
MIDDLESEX (OPPOSITE HARROW & WEALDSTONE STATION)
01-427 0395 (CLOSED P.M. SAT.) REFUND GUARANTEE

ILFORD TAPE NEAR HALF PRICE

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

ONE THREE SIX
900" on 5" reel. List price 28/- 16/6 48/- 90/-
[,800" on 7" reel. List price 50/- 32/6 95 /- 180/-

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

SCOTCH TAPE-HALF PRICE!

Brand new, top quality premium grade, POLYESTER BASE TAPE, double coated
and made specially for the electronics industry.

SCOTCH (150 D{C) Polyester L/P, 900" on 7" reel. ONLY I15/6, P. & P. 2/-.
Three reels for 45/- post free; six reels for 84/-, post free. Boxed, add | /- per reel.
Can be supplied on 537 reels at special request.

Don't forget our other ACCESSORY BARGAINS !
Tape Head Demagnetiser, essential for any enthusiast ! Ready for immediate use.
Fully guaranteed. Worth 50/- Only 27/6 P. & P. 2/

Tape Splicer, fully auto., no razor bIades W‘or:h 3?.}’6 Only 16/6 P. &P, 2/-
International Polyester Tape, 2,400" 7" reel (boxedj Only 25/- P. & P. 2/-
Gevasonor |0” 3,600 L{P Polyester (boxed) Only 64/- Posl: Free
Gevasonor 81" 2, 400’ L.'F' Polyester (boxed) Only 48/6 2/-

Gevasonor 3” 300° L/P Polyester (boxed) & for 37;’6 F' & P 2/

20°/ OFF ALL GRUNDIG s;"PHlLlPs EQUIPMENT

Our New [llusirated catalogue sent entirely free
on request, Brilain's most specialized comprehen-
sive range of recording fape and accessories.
20,000 reels always in stock with reductions
ranging up to 50%.




MORE FANTASTIC
BARGAINS FROM

AMPEX TAPE—259, OFF

Brand new, fully guaranteed and in normal manufacturer's pack.
‘500" SERIES AUDIO TAPE (MYLAR BASE)
LIST

OUR PRICE

TYPE DESCRIPTION PRICE ONE THREE SIX
54[-9 900” L/P 5" reel 26/6 19/- 55/- 105/~
541-12 1150 L{P 53" reel 33/6 25/6 74/- 144/-
541-18 1800° L{P 7" reel 45/- 219/6 86/- 166/-
551-12 1200° DfP 5" reel 42/- 31/6 92/- 180/-
551-16 1650° D/P 53"reel 56/- 39/6 116/~ 126/-
551-24 2400° D/P 77 reel 72/6 49/6 145 284/-
‘'600'" SERIES PROFESSIONAL AUDIO TAPE (MYLAR BASE)

641-9 900 L{P 5" reel 30/é 23/- 666 127 /6
641-18 1800° L{P 7" reel 52/6 39/6 116/- 226/-
651-12 1200° DP 5" reel 46/~ 34/6 101 /- 197 /-
651-24 2400° D/P 7" reel . 80/- 60/~ 177/~ 348/-

Post and Packing 2/-. ORDERS OVER £3 POST FREE.
N.B. other types and sizes available including the inexpensive "“White Box'' series,

SPECIAL OFFER COMPACT GASSETTES

“MC §0"

Compact cassettes with 60 mins, playing time., Brand

MNew and packed in normal plastic Library Box—
available at this exceptional price.

i Normally 17/6 OUR PRICE 12/-

. E " | 3 for 35/- Post and packing 2/-
B . P i A A 6 for 67/6 Orders over £3
(B ] imis [ e 12 for 130/- post free.

Standard Pattern to fit Philips,
Stella, Elizabethan, Dansette,
Sanyo, etc.

BASF TAPE—30), REDUCTION

A Special Offer of this famous Premium Grade Tape. Brand new, boxed wich full
leader, stop foil and "'Polythene sealed”. Multiples of three 4" DJP 600’ size can be
supplied in the BASF 3 compartment plasticlibrary cassettes at no extra cost.

TYPE

DESCRIPTION LIST PRICE ONE THREE SIX
LGS26 600" D/P 4" reel 25/~ 17- 49 /- 93/-
LG526 1,200 DJP 5" reel 42/- 29/6 86/- 166/
LGS526 1,800" D/P 53" reel 55/- 38/6 112/6 219/-
LGS26 2,400° D(P 7" reel 77/6 49/6 145/6 285/-
PES18 900" T/P 4" reel 39/- 27/6 80/- 154/
PESI8 1200° T/P 45" reel 49/- 34/6 101 - 196/~
PESI8 1800° T/P 5" reel 66/- 47/6 139/6 273/~
PES|8 2400° T{P 53" reel 9 6/- 365/-

0/- 63/- 18
Post and Packing 2/-. ORDERS OVER £3 POST FREE.

AGFA TAPE—HALF PRICE!

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

price.

TYPE DESCRIPTION LIST PRICE ONE THREE SIX
PE2| 1,200° $/P 7" reel 35/- 19/6 55/6 105/-
Also available at substantial reductions.

PE3I 1,200° L/P 52" reel Th/- 137/-

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

l To: K. J. ENTERPRISES (Dept. TR), |7 THE BRIDGE, WEALDSTONE, MIDDLESE;]
I Please supply your lists and goods as detailed below’ :

[ Quantity

Description of Goods Amaount

Total for post and packing

1I enclose my remittance for Total £...

| AbDRess
I{Prinr. Please)......

Movember, Igén.i;r
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YOU GAN KEEP
YOUR SOUND

(If you put it in the business end of a
London Microphone)

Keep it true to life, capture it without trouble even under difficult
conditions, bring out the best of your recording equipment. Spend
far less than on any other comparable microphone: The London
Microphone range gives you quality sound reproduction; sensi-
tivity; the specification you want for a huge variety of uses in
tape recording, audio-visual productions and education. Special
versions suitable for transistorised tape-recorders.

LM 100 Dynamic Omni-directional
microphone available in a range of
impedances including a version for
transistorised tape-recorders (used by
leading tape-recorder manufacturers).
Retail price range £2.19.6-£3.14.6

Retail price
range £4.14.6
-£5.9.6

LM 200

Dynamic,
> cardioid

g microphone with
balanced output

Eliminates unwanted background and

gives you good recordings even under

difficult conditions.

Frequency range 50-15,000 c/s
Impedance range 60 to 500 Ohms (and du
Sensitivity (60 Ohm) 0.1 mV/ubar
Supplied with 6 ft. twin-screened cable. _
Available with a choice of practical stands and adaptors.
Ideal as replacements in existing recorders.

al, 200 Ohm & 50 kOhm)

Please write or ring for details and specifications:

London Microphone Co Ltd

182/4 Campden Hill Road London W8 Telephone: Park 0711
Telex: 23894



This year only

465 music enthusiasts i 4ye
will have their greatest wish

fulfilled—the perfect

High Fidelity sy

stem.

The most thrilling system ever-
and made by Bang and Olufsen.

BEOLAB 5000. 2 x 60 watts R.M.S. silicon transistor amplifier.

Power available to reproduce full original volume at all fre-

quencies in association with loudspeakers of normal efficiency
(1-2%). Cursor type controls in place of knobs for slide-rule
accuracy in setting. Comprehensive variable inputs and duplicated
phono & Din outputs. Elegant long low free-standing cabinet in
solid Teak or Rosewood. 120 gns.

BEOMASTER 5000. Stereo F.M. Tuner with usable sensitivity

of 1.5uV. Automatic Mono/stereo switching, 4 stage gang

tuned R.F. section, 5 |.F. stages and A.F.C. Large radicator
calibrated relative to signal strength. Cursor type tuning control
with vernier ad‘ustment. Variable muting and stereo levels. Aerial
inputs for 75 ohm, 300 ohm and local. Identical in size and cabinet
finish to match Beolab 5000. 85 gns

BEOVOX 3000. Pressure chamber loudspeaker with separate

bass, mid and high (x 2) frequency units. Variable attenuators

to the mid and high.frequency units. Provision for the connec-
tion of a separate high frequency diliuser unit (Beovox 2500).
Maximum power handling capacity 50 watts music power, im-
pedance 4 ohms. Solid Teak or Rosewood finish. 45 gns.

BEOVOX 5000. Pressure chamber loudspeaker with one bass

two mid frequency and four high frequency units. Variable

attenuators to mid and high frequency units. Provision for the
connection of high frequency diffuser unit. Distortion at maximum
power 2.2%. Maximum power handling 50 watts music power,
impedance 4 ohms. Solid Teak or Rosewood finish, free standing
on elegant stainless steel legs. 49 gns.

BEOGRAM 3000. Transcription turntable unit fitted with the

world famous B & O STL/15° tone arm, lowering device and a

B & O SP7 stereo magnetic cartridge. llluminated and magnified
strobe. Mounted on solid Teak or Rosewood plinth and complete
w th plexiglass cover. 69 gns.

6 BEOVOX 2500. High frequency sound diffuser unit. Six loud-
speakers mounted one to each face of a cube for the omni-

directional distribution of the high frequencies. Mounted on a
stainless steel base or may be suspended. Power handling 50
watts music power over 2kHz. 42 gns. a pair.
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Bang & Olufsen gave their engineers complete freedom to develop the
perfect high fidelity system. The Beolab system is the result.

Beolab reflects the latest radio and electronic developments and
practices made possible by using space age components and stringent
production control.

B & 0 for those who consider design and quality before price

For detailed information see your B & O dealer or write to:

Bang & Olufsen United Kingdom Division,

Eastbrook Road, Gloucester. Telephone : Gloucester 21591.
London Showrooms :

70/71 Welbeck Street, W.1. Telephone : 01-486 2144,

Beolab Se
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All  want for Christmas
Is a Ferrograph

You will probably have to be satisfied with a floral
tie or a bottle of after-shave but, just in case you
are in high favour with a rich uncle or aunt, or
your wife’s premium bond comes up, or you
decide, if needs be, to give yourself a Ferrograph,
here are a few details.

The Ferrograph is the tape recorder which,
built to an original design has long enjoyed an
outstanding reputation for reliability and fidelity
of recording. Its high quality of performance is
sustained over many years of use, and its con-
struction is of a ruggedness consonant with
expectation of long life. Even so, we do not claim
perfection, although we believe that we have
come nearest to the ideal. And the vast majority
of Ferrograph users agree. They include the fire,
police and defence services, concert impre-
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sarios, theatrical producers, education authorities
and many others whose demands are constant
and exacting.

There are five models from 95 gns.to 132 gns.

Something more modest?

If your present won’t run to a Ferrograph, or if
you are looking for a gift for another enthusiast,
how about a Wearite Defluxer? It depolarises all
makes of head, prevents hiss and protects tapes
from cumulative background noise. 60/- from all
good Hi-Fi dealers.

For full details of Ferrograph models and the
Wearite Defluxer, write to

THE FERROGRAPH
COMPANY LIMITED B2
84 Blackfriars Road, London S.E.1 M
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COVER PICTURE

QOur cover photograph comes,

this month, from the United Kingdom
Atomic Energy Authority and

shows a tape recorder under examination
atthe AWRE, Aldermaston. The
machine was developed by the RAE,
Farnborough and was among the
equipment orbited in the British satellite
Aerial 3. In this role, it

collected data for subsequent

release to the ground.

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.

SOME SEVEN YEARS AGO contributor Richard
Golding commenced the Sound and Cine series,
which achieved considerable popularity during
its four-year run, being re-introduced later by
another experienced film-maker but this time
for a rather shorter period.

After a long absence from our pages,
Richard has returned with another series as
original and as promising as his first. Closed
Circuit is believed to set a precedent for tape
journals, in being the first regular series to
show in practical terms how the new generation
of video tape recorders may be used. Hitherto,
mention of the VTR has been limited to
technical description, mere passing reference
being made to the all-important questions of
splicing, mixing, monitoring and dubbing
vision.

We have occasionally expressed the view
that thermo-plastic techniques might ultimately
remove the strictly magnetic element from tape
recording, and the ICI/ CBS [ CIBA | Thorn
announcement (see page 449) appears a step
in this direction. Only a small step, however,
for the £100 home video-tape system is capable
of playback only. Even less promising—while
appearing to use an electron beam technique,
it apparently utilises a photographic medium
and is thus no more re-usable than cine film,
even if one could afford the obviously very
elaborate recording equipment. However,
unless nipped in the bud by further develop-
ments in the field of thermo-plastic recording,
the Thorn EVR player seems likely, despite
its limitations, to form the basis of a profitable
new market in commercially recorded tapes.
A self-threading mechanism is incorporated
and will perhaps overcome the handling
problems for which commercial sound tapes
are sometimes criticised.

From the future of television we return to
the present state of sound recording. On 17th
September a BBC news reporter entered the
Soviet Embassy in London with a battery tape
machine hidden beneath his coat. Returning
to Broadcasting House, he found his ‘bugging’
to have been marred within the Embassy by
severe distortion. An extract from the distorted
tape accompanied the 1 p.m. coverage of the
Tkachenko affair. Forgetting the political
issues, the Russians are apparently to be
congratulated for their inventiveness in screen-
ing the building apainst secretive use of
magnetic recorders. The question of interest
to us is: What caused the distortion ?

The BBC recording appeared to suffer from
severe under-biasing or, possibly more to the
point, extreme over-biasing. This suggests the
feasibility of protecting a premises from
‘espionage’ with a powerful oscillator connec-
ted to an induction loop, which might tend to
upset any recorder within the loop area by
overloading the microphone input with an RF
signal, or something of this nature. Scope
here for experiment and room, even, for an
‘anti-bug’ accessory without which no executive
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is complete! Meanwhile, any reader planning
to bug the Soviet Embassy in the near future
might try some careful screening around his
microphone and place the recorder in a
Mu-metal box (in case it is really magnetic
bias at several megawatts!).

Having come this far into the field of ‘anti-
bugs’, we would like to emphasise an editorial
disapproval of fountain-pen microphones,
attache-case recorders, and the rest of the
paraphernalia available to the ultra-secretive.
In particular, we do not propose to follow the
recording enthusiast’s magazine which recently
surveyed a range of such equipment and
recommended its use against the ‘mike-shy’.

Our man in Tokyo has lately returned to
England after a long and stimulating journey
through Asia to the Far East. His discoveries
will enliven our pages in the early months of
1968. The Japanese worker, we learn, appears
content with a very much harder existence than
his or her English opposite number. A
graduate fresh from University can expect to
earn, with Degree, just £30 per month. Tax is
higher than in Britain and the cost of living
double that of London. Such conditions make
life under our economic ‘squeeze’ comparable
to a rest-cure.

FEATURE ARTICLES
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Ever Ready
High Power
Batteries

Ever Ready pack the

into battery operated tape recorders

e \\\\“\\\\\\\\\\\\'\\\\\\\\\\\ \\\\\\
Ever Ready is the power that performs best \\\\
in today’s cordless record players and tape
recorders. Ever Ready High Power Bat- ,
teries pack in bright sound, crisp reproduc- S ..:._- \\\\\
\ \\\\\\\\\\\\x\\\\\\\\\\\\\\\\

tion and much, much longer playing time !
Load up with Ever Ready Power — your HIGH POWER
customers will be expecting it. BATTER\‘

Ever Read
pack the power in

The Ever Ready Co (GB) Ltd - Ever Ready House
1255 High Rd+Whetstone - London N20+ HILIside 8877



WORLD OF TAPE

LIVINGSTON COLLAPSE

MALL companies and agencies come and

go, but the recent collapse of the Livingston
Group has created a shock throughout the
electronics industry. The group comprises
several companies, including Livingston Labora-
tories Ltd., Livingston Components and Living-
ston Electronics, all three of which are now in
the hands of a receiver.

Livingston Laboratories attended to the
business of importing and servicing a variety
of electronic products, mainly of American
manufacture. They were best known in the
recording field for the Swiss Nagra battery
recorder (see item below). One cause of the
downfall is believed to be the limited credit
offered by American companies compared
with that extended to Livingston's British
customers.

The group had lately embarked on an
elaborate programme to develop its manufac-
turing activities, which fell victim to the
economic squeeze. Livingsion Organs has
survived the liquidation, however, and will
continue as a separate company to manufac-
ture electronic musical instruments.

NAGRA SERVICING

ARSTON Electronics Ltd., whose manag-
ing director Ian Marshall handled Nagra
sales at Livingston Laboratories until the
latter’s demise, is now undertaking service of
Kudelski tape equipment. Manager of the
servicing department is David Lane, who held
a similar post with Livingston over the last
nine years. Carston are currently agents for
American Crown professional tape recorders.
It is not yet known who will obtain the

Kudelski concession.

£100 VIDEO PLAYER

MPERIAL Chemical Industries, CIBA and

CBS, aided by the Thorn Group and a CIBA

subsidiary—Iiford Ltd.—are pioneering a com-

pletely mew audio-visual system which may

achieve for television that which the gramo-

phone record has managed in the realm of
sound.

Essentially, the system involves producing a
master electron-beam tape recording from cine
film, magnetic video tape or television camera.
This master is then dubbed at high speed on a
“printer” (30 seconds for a 20-minute pro-
gramme), the copies being sold in the form of
‘closed-in’ 7in. spools. Each cartridge will sell
for about 7 gns. and will contain one 30-minute
colour programme or two 30-minute mono-
chrome programmes.

The Thorn Group are to manufacture
prototype EVR (Electronic Video Recording
and Reproduction) players, which will be similar
in size to a domestic sound recorder, and these
will be demonstrated early in 1968. The
players are to be marketed in the spring of
1969 and will supply a 625-line UHF signal
suitable for direct insertion to the aerial socket
of a domestic television receiver. Cost of the
player will be some £100.

An insight into the *‘electro-optical trans-

NEXT MONTH
CONSTRUCTION OF A transistor stereo
tape replay amplifier—The Pint Poi—will be
described by John Fisher in the December
Issue, published on November 14th. The
amplifier incorporates all the features of a
high-quality integrated unit, with tone and
blend controls, filters, and equalisation for
direct feeding from tape heads. Also in this
issue, G. T. Rogers discusses the theory of
equalisation. The Alwa TP1002 low-price
stereo mains/battery recorder will be fleld-

tested.

ducer” employed in the player is gained from
the unit’s ability to reproduce cine films in
addition to the EVR cartridges. The film
moves continuously at 5 ifs past the pick-up
head, which is evidently a form of miniature
camera. While this suggests a simplified pick-up
tube scanning only in a vertical plane and
relying on tape motion for lateral scanning,
the claimed ability of the system to reproduce
still frames and strip photographs tends to
suggest otherwise. Monochrome vision is
recorded in pictorial images corresponding to
luminance, while, for colour programmes, each
frame is accompanied by a twin carrying the
chrominance.

Experimental electron-beamn systems have
been produced to use a clear-plastic erasable
tape. The recording medium is probably
a ‘once-only’ photographic film. Ilford will
be manufacturing the first EVR tapes.

A PAIR OF BLOOMERS
HE attention of readers is drawn to page
411 of the article ‘Inside BASF’ in last
month’s issue, which displayed the slitting of
}in. computer tape and not 2in. tape as
captioned.

PPM transformer T1 in fig. 3 of ‘PPM or
VU? is available from Transformer Equipment
Ltd. (Railway Place, Wimbledon, London,
S.W.18.) at 25s., or from Henrys Radio—not
Gardners, who make only T2 of fig. 4.

BATRC DEADLINE APPROACHES
ECEMBER 31st is the closing date for
entries to the British Amateur Tape
Recording Contest. Entry forms and rules are
still obtainable from this office or The Secretary,
British Amateur Tape Recording Contest, 33
Fairlawnes, Maldon Road, Wallington, Surrey,
or may be found in the May issue of Tape
Recorder. The competition is open to all
amateur enthusiasts, groups and schools, and
is divided into six categories—Speech and
Drama, Documentary, Music, Reportage, Tech-
nical Experiment and Schools.

1968 AUDIO DIARY
HE third Audio Diary, for the year 1968,
is now available for 7s. 6d. including
postage from Link House Publications Ltd.,
Dingwall Avenue, Croydon CR9 2TA. Finished
in dark green, the diary contains a substantial
data section covering all aspects of sound
recording and reproduction, electronics, acous-
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tics and music. This section has been updated
and expanded to include a dictionary of audio
terms.

LEARNING BY DRUM

AGNETIC drums are the heart of a new
language-teaching system developed by
the American Data Recording Company and
imported by International Tutor Machines. The
drum is initially employed to record a phrase
spoken by instructor or student, being then
repeated again and again to the student until
mastered. Up to 32 phrases may be recorded
on a single drum, Claimed advantages of the
system over conventional laboratories are the
absence of a need for tape rewinding and the
facility for switching an entire class to the
study of a single phrase. The instructor may
monitor the efforts of individual students or
over-ride their phrase selectors. Isleworth
Polytechnic, Middlesex, have used the equip-
ment with success in their department of busi-

ness and professional studies.

TWO NEW VIDEO RECORDERS

‘WO additions to the ever-expanding range

of domestic video recorders have been
announced by Uher and Sony and may
possibly find their way on to the British market
in 1968. Half-inch tape and a 7% i/s speed are
featured on the mains-powered Uher, with an
anticipated price of £270—well below that of
any previous European model.

The Sony VC-2000 battery video recorder,
first brief details of which appeared in our July
issue, is now available in the USA. Selling in
the £430 region, including camera and minia-
ture viewfinder, the unit weighs 12 Ib. including
batteries and may be carried over the shoulder.
It is equipped for recording only and intended
for use with mains playback equipment. Also
being introduced by Sony on the American
market are a 7in. colour receiver, and a tiny
‘pocket’ set with a lin. screen. In common
with the battery VTR, these two receivers
operate from batteries or direct from mains.

22 CHANNELS TO USA

e HE most comprehensive and logical

controls of any desk in production™ is
the claim made for a 22-channel mixing system
by its manufacturer, Sound Techniques Ltd.
The desk was produced for an American
customer, Sunset Sound Studios of Hollywood,
for use with an eight-channel tape recorder,
and has a total of 10 output channels. Echo-
send facilities and pre-fade listen, before and
after an equaliser, are fitted to each input.
Modular construction of the fully transistorised
circuits is arranged to permit expansion of the
installation if and when this is desired.




John Keene: recording engineer

w}n/m hutions does he push at weekends?

S

John's an expert. A sound expert. And an enthusiast. So come the weekends, he's still up to his fingertips in buttons.
On the Truvox PD 104 (four track). The only stereo tape unit for him. Like any good enthusiast he'll be delighted to
tell you why. Button by button. Here goes. [[l] Separate V.U. recording meters. 7" spools. Spool clamping.
Built-in splicing flap. Push button reset 4 digit counter. Cue and inching control. E] Ful
independent control over each channel, Mic/Radio/PU mixing. m Tape/Source A-B monitor switches.
m Track to track transfer and mixing switches. Fully variable output controls 0-1 volt. Solid wood plinth
finished in selected teak veneers. [EJ 3 speeds.

And there are a few features without buttons that make the PD 104 John's choice. Like Solid state all-silicon transistor
circuitry /Emitter follower output/3-motor Truvox Tape Deck/Micro-switch deck operation/Vertical operation if
required.

With the Truvox PD 104 you might say John's got perfect sound reproduction all buttoned up. You'd be dead right.
The Truvox PD 102 (two track) and PD 104 are priced at 105 gns.

| E—
THE TRUVOX SERIES 100

e g For full details of the Truvox
T "8 Series 100 stereo tape units,
iguﬁ"{?ﬂglli: nml e tuner, amplifier and recorders,
=z H e and all Truvox sound equipment,
d:hmr el write for your free copy of
7 ‘Sound with depth and colair’.

B Truvox Ltd. Hythe,
Sl Southampton, Hants.
S046ZH
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your obedient servant

bits and gates

part 3: by H. W. Hellyer

E can escape it no longer. Sooner or

later we must grapple with figures if
we are to expand this series of articles beyond
what has been, in the first two offerings, a
‘perfunctory butcher’s’ at the general subject
of computers and the magnetic medium.

The hesitancy is understandable : except to
those fortunate Mensa types who can work
out the elapsed time and feet remaining of a
triple play tape on a 10} in. spool at 3% ifs
while the rest of us hum and haw over the
calculator, figures tend to be frightening.
But it is pointless to go on glibly talking
about bits that the computers handle until
we have discussed the rudiments of the binary
system.

Bits of what ? Not paper, not even punched
tape, but simply binary digits, which is what
that little word is an abbreviation for. We
all know that a digit is a single figure, and
can represent quantities of whatever we want
it to, in the way that our digital spool counter
tells, more or less how much tape we have
used. The actual tape length we shall have to
calculate: ourdigit may mean an inch, orseveral
inches, or a fraction of an inch. All that matters
isthatthe digits are on the samescale. (Actually,
with the average tape position indicator, they
are not on the same scale, but relate to the
rotation of one or other spool carrier—but
that is quite another matter.) The important
point is that we are familiar with the word
digit and agree on its meaning.

ON AND OFF

The binary digit, or ‘bit’ is eithera 1 or a 0.
For the computer, marvellous brain that it is,
can think no further than 2. Indeed, the
binary scale is based on the powers of two,
the reason being that this can be signalled
electronically very easily by a switching
device that is in one of two states—either
‘on’ or ‘off’. Our ordinary electric light is,
in fact, a simple example of the binary system.
It says ‘yes’ when there is current flowing,
or ‘no’ when there is not. The secret of the
computer is just its phenomenal speed in
selecting and amassing these on-off switches
to give the information we desire. The actual
switches that do this work can take several
forms, and we shall look at a few of them
later.

First, let us consider the binary system, and
the way it enables us to build up a code to
represent any number by a combination of
1and 0. And to do this we may find the best
approach is to compare the binary system
with our more familiar decimal system.
This system, based on the number 10, uses
ten digits, 0 to 9, as basic numerals. The
total number we require is built up by showing
these numerals against a power of ten. We
use a kind of numerical shorthand when we
say “five hundred and seventy six”. We can

break this down as 500 + 70 4+ 6. All our
numbers are powers of ten (remembering
that the unit 1 = 109, 10 = 104, 100 = 103,
etc.). Thus, our specimen number, 576 can
be broken down to (5 x 10%) + (7 x 10Y) +
(6 x 10°. It is a convention to omit the
‘1’ when we mean ten to the power of one,
but for the moment we shall keep it, to main-
tain our train of thought.

The current furore over decimal coinage has
reminded us of our strong reliance on the
decimal system, but, in practice, we could
use other systems, based on different powers.
A good mathematician could probably make
out a plausible case for working out our
housekeeping budget to the base of Naperian
logarithms (e = 2.718). We probably feel
more at home with the decimal system, and
Briggsian logs (to the base of 10) because
Providence blessed us with that number of frilly
bits at our extremities.

CONVENIENT POWER

One of the alternative systems we can use is
based on the ‘power-of-two’, hence the term
binary system. This is convenient, for tran-
sistors (like inky office boys) find it hard to
count farther than two and, as we have
already said, a switching system that 1s either
on or off is in one of two states. If we were
to retain the decimal system and build our-
selves a computer, for a number in the hun-
dreds range, say the 576 we used before, we
should need thirty such on or off switches,
ten for each column. But with a binary
system we need only ten digits and the com-
puter ‘word’ comes out as 1001000000,

This is the point where some of our readers
doff their hats to us and leave. That chain of
digits looks so mysterious; but if we put
our powers of two in tabular form, the problem
resolves like a conjurer’s string of flags.
Once again, we start with 2%, which is 1. (A
little thought will show us that anyrhing to
the power of nought is equal to one, just as
anything to the power of one is simply itself
—so0 that 2 = 2,) To make the reading off
a little easier, we compile the table with the
highest powers to the left. As we needed ten
digits, we start at 2%, but of course, the table
could extend upwards indefinitely.

Powers :

2% 28 27 28 2% 2¢ 23 2% 21 Q0
Binary factor :

512 256 128 64 32 16 8 4 2 1
Binary number :

1 0 0 1 0 0 0 0 0 O

From the table we see that the binary
number 1 indicates that we need the factor
above it and the binary number 0 indicates that
the switch is ‘off *and we do not use the factor
above it. So, to get 576 we added 2° 4 2¢
= 512 4+ 64 = 576.

(continued on page 453)
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the case for keeping EIMITTA\[P[S

There’s a dust-proof library case with every reel of Emitape you buy. These are self-stand-
ing for compact storage and transparent for easy reference to index of recordings. This is
just one advantage of the new, improved range of Emitape, designed to match all tape
recorders. Enjoy its cleaner sound and consistent quality. /nsist on Emitape every time
and get the best results.

Don'’t buy any tape=buy EMITARPE @
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YOUR OBEDIENT SERVANT CONTINUED

It is interesting to note that the highest
number we can decode from this table is
twice the highest binary factor minus One,
or 1,023. Supposing we had wanted to
indicate the number 18 in binary notation ;
we need 16 plus 2, which is 10010. The
switches for 16 and 2 are ‘on’ showing 1 and
the switches for 8, 4 and 1 are ‘off’, showing
0. Taking another example, 722 becomes
1011010010 in binary notation, that is 512
plus 128 plus 64 plus 16 plus 2. A few minutes
practising with the binary code will reassure
doubters that deriving the quantity you want
is easier than getting the right number on our
‘modernised’ telephone system.

While we are still in a figurative mood, so
to speak, we may as well look at the next
step toward understanding computer techno-
logy. The binary code, we have seen, is a
form of mathematical shorthand which can be
applied byelectronic switches to give com-
binations of figures. Very fast switching, and
some sophisticated circuitry, enables us to
add, subtract, multiply, and, with a bit more
difficulty, divide these chains of figures and
make all sorts of rapid calculations. But
before, we go on to consider some of the
circuits which make this possible, and the
storage devices that retain the combinations
until we are ready to use them—itself a
separate and fascinating subject—we must
look at some of the control devices. The
signals have to be fed to the place they are
wanted, exactly when they are wanted, and
logic circuits do this job.

Boolean algebra had its birth in 1847, when
two mathematicians, deMorgan and Boole,
demonstrated methods of handling logic in
symbols. These used algebraic forms to
symbolise logical propositions. Boiling it
down to its essentials, we say that if the whole
of the understood universe is unity, then the
sum of anything and ‘not-anything’ equals
unity—the sfatus quo is maintained. In
algebraic terms 1 = A 4 A. The bar over
the top of a symbol denotes ‘not’ and we say
‘not-A’ or ‘A-bar’ for convenience. This
demonstrates the simplest function, inversion.
A switch is on or not-on.

AND ANOTHER

Another function is the anp function,
where C = A and B and we used the dot
thus C = A,B to denote ‘and’. In electronic
terms the AND gate gives an output C of 1
only when both A and B are 1 (in this context,
it is worth remembering that ‘1’ is ‘on’ and
‘0’ is ‘not-on”).

The anND gate, shown symbolically in fig.
1(a), followed by an invertor, becomes a
NAND element. In this configuration the
output C is only a 0 when both inputs A and B
arel. fAisland Bis0,if Bis 1 and A
is 0 or if both A and B are 0, C remains 1.
Fig. 1(b) shows the symbol. Algebraically,
we write the NAND form as C = A, ie.,
C equals ‘not-A and B’

Next, we consider the OR function. This is
where Boolean Algebra gets a bit confusing
for we older folks who spent the precious
hours firing ink pellets when we should
have been attending to the maths master.

In the or function, the plus sign is used to
denote or. C = A 4+ B means C will be *1’
if either A or B becomes ‘1’. The symbolic
form is shown in fig. 1(c). The negative form
is the NOR unit, which is the inverse of the
OR unit, i.e., C will be ‘0’ when A or B become
i

To keep track of what becomes what and
when we need to use a ‘Truth table’. Taking
the simplest form, the AND gate, we draw up
a table as below :

0
1
0

009

0
0
1
1 1
From this we see that C is only one when
both A and B are 1. More complicated
truth tables can be drawn up for detailed
functions, such as when there are several
inputs and perhaps more than one output.
This all seems like a party game, and perhaps
rather pointless, at this stage. But the whole
point of the matter is that a transistor makes
an excellent inverter and diodes are ideal
elements for simple gates, so we can build
up logic circuits and simplify our switching
instructions by using this kind of ‘logical
shorthand’.

GOOD EXAMPLE

A typical inverter circuit is shown in fig.
1(d). This is a good example of a tran-
sistor’s function in computer design and
works as follows : with an input of 0V the
transistor is held at cut-off by the bias applied
from the positive 15V line. The collector
rises to -15V in the absence of collector
current, or, rather, it tends to rise, but the
presence of the diode limits the output to
-5V, so for OV in we get -5V out. If we
now apply a negative voltage to the input
the transistor conducts. -5V in gives full
conduction and the transistor bottoms. The
emitter is at 1V and the drop across the
transistor is 1V, so the collector reaches zero.
So for -5V in we get OV out. The circuit has
inverted. The truth table for such a simple
position is shown beside the diagram. The
inverter is sometimes called a NoT gate, just
to keep the nomenclature neat and tidy.

The AND gate is even more simple, as shown
in fig. 1(¢). When both A and B are OV,
current can flow. If either A or B separately
rise to 5V current can still flow, but if both
A and B rise to 5V there is no current path
and the output B becomes 5V.

Similarly, the or gate operates by allowing
a current flow when A or B are at the same
voltage as C but not when neither is at the
same voltage—see fig. 1(f).

The gate concept is more easily grasped if
we think in terms of pulses rather than applied
voltages. There are four more we need to
consider in computer technology before we
move on to storage devices and come nearer
to our brief of discussing the magnetic
medium,. These are (a) threshold, (b) inhibit,
(c) delay and (d) flip-flop.

The ‘threshold’ gate has two or more
inputs and one output. If pulses are received
in from two or more inputs simultaneously,
a pulse is given out. For a 2 threshold device,
as shown in fig. 2(a), the pulse train diagram
drawn with time as the horizontal axis makes

(continued on page 461)
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We'd like
you to hear our
latest number

It's the TK145. And it’s quite a tape recorder

There are connecting sockets for recording/playback, monitor
: headphones and switchable extension loud-
speaker. There's even a press-button reset for
the position indicator! And—to guarantee
cool operation over long periods of playing
and recording, the TK145 has the exclusive
Grundig single-unit combination of motor
and mains transformer.

The uncrushable steel chassis is elegant
in teak finish, with a charcoal and silver
deck, and silver trim. The TK145 comes
with 1,200 ft. of tape and a high-quality

Grundig have built quality into every inch of this four-track
machine. Recording level adjustment is fully i
automatic, by means of the unique Grundig
*Magic Ear.’ This ingenious device acts
with split-second precision, and retains
natural loudness variations without
distortion. And when you want it, manual
operation is yours at the click of a switch|
The TK145 has a frequency response of
up to 12,5600 Hz, Wow and flutter below
+0.2%, and a signal to noise ratio of
48 dB. Result? Clean, crisp, life-size

reproduction. dynamic microphone . . . all that for just
What's more, you can make synchron- ¥ 471gns! Like to hear more ? Then send off
ised recordings by using the Monitoring Amplifier MA2, and the the coupon today for full details of all thirteen Grundig 2 and 4

Earphones type SE3, both available as extras. track tape recorders rangingin price fromunder 30gns.to £135.9.0.

r-—-——-—---—---——-———-

To: Grundig (G.B.) Ltd., Dept. TR1, London, S.E.26.

Please send me ‘The Sound of Grundig’ all-colour
tape-recorder leaflet (] radio leaflet 0 audio upit
and stereogram \eaflet (3 Tick which you require.

NAME
ADDRESS

GRUNDIG



on location - in czechoslovakia

BY PHILIP TOWELL

HEY said it was sheer madness. Who

would risk his liberty by taking a re-
corder behind the Iron Curtain? At best, I
would have the machine and tapes confiscated.
This article tells how perseverance can win
through.

For some years I had been attracted by the
idea of visiting the ancient capital of Czecho-
slovakia, and when I saw a tour to the Prague
Spring Festival advertised, I felt this was the
ideal opportunity to combine my musical
interests with sight-seeing. As usual I wanted
to take my stereo Uher portable with me, but
when I mentioned this to Gresham Tours, they
strongly advised me not to risk it. 1 then
wrote to the Czech Embassy in London who
quoted the relevant Customs regulations, not
giving any opinion as to whether I was likely
to forfeit the recorder. However, at this
stage the original tour fell through due to
lack of applicants, and I was offered a place
with Harold Ingham’s similar tour later in
May. They were rather apprehensive about
my proposal too, and the first glimmer of hope
came from the Czech Tourist Office in Oxford
Street. They told me that I could take a
recorder, grand piano or even a fridge if I
liked, provided it was declared on my visa to
the Customs on entry and exit. At this stage
I enlisted the help of my good friend, John
Bradley, the Federation of British Tape
Recordists and Clubs public relations officer,
who contacted the Czech Embassy again, and
then gave me a fullsomely worded and
official-looking letter, which the Embassy
kindly translated. Armed with these docu-
ments, I joined the Ingham tour at London
Airport on May 2lst.

On arrival in Prague by Ilyushin jet, we
went through Customs and Currency Control,
and were asked to declare on our visas any
articles apart from the wusual bona-fide
traveller’s items. As I put down a camera,
transistor radio and recorder, I felt that
perhaps I was being rather foolhardy, and
would be locked away within hours., The

visa was stamped without a glance (I doubt
if the young lady could understand it !) and
I was in.

1 shall never regret having taken a recorder
with me, as on our very first morning’s sight-
seeing (a Sunday) we were led by our guide
into the old city. The church bells were the
first sound to go on tape and as we went
into the lovely baroque church of St. James,
the organ was being played. The Uher swung
into operation, and we listened spellbound to
a rehearsal by Prague’s leading organist, Jiri
Ropek. Though I had a plate fixed to the
microphone with the one word Soundhunters
on it (which was to attract much attention
everywhere from the Czechs), an American
lady came straight up to me and asked “Are
you recording ? which, of course, went
straight on to the tape. Such are the trials
of using equipment apparently not known in
the New World.

We had entered the church under the
organ gallery and, looking back, I saw a full
chamber orchestra assembling. After a few
moments tuning up, they launched into a
Handel Organ Concerto, which was (we
discovered later) to be played during the
interval in the Mass. After getting that
taped no one afterwards queried why the
Uher hardly left my side, and was always kept
fully charged in my hotel room. It is the
spontaneous moments like these which give
one the greatest thrills and can always be
recalled at home at the flick of a switch.

I remember vividly another lovely sunny
day when we had gone out of Prague to
Melnik, a small town where the Vitava and
Elbe rivers join. Lunch was served in a hotel
with the vineyard on the slopes below us, and
I kept hearing singing in the distance. This
so intrigued me that I went to investigate,
and discovered a local wedding party in the
next room. I began to get very fidgety, and
someone suggested that I might get a drink
if I went in. Eventually our guide came to
my rescue. She was Lottie Kroutilova, surely
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the most popular of all the Cedok guides, a
charming Polish lady who had spent some
years in Britain during the war. She asked
the bride whether the young Englishman could
record their songs. They were delighted, and
I was able to tape several songs. One guest
(slightly the worse for wear, I fear), seeing the
Soundhunter sign, came right up to the mike
and shouted his own pronunciation of
“Soonder-hoon-ter” to my acute embarrass-
ment but the amusement of the others. At
least it broke the ice and they all listened
enraptured to the playback-—though I never
did get that drink !

Language did not prove to be much of a
problem, as most Czechs speak German, but
after a moving excursion to Lidice I was
careful to make certain they realised I wasn’t
German. Money for the British tourist is
good, because we get an exchange rate of 45
crowns to the pound instead of twenty-five.
We heard, too, that on the black market a
pound note would fetch up to a hundred
crowns, since the Czechs have to pay 125 for
them if they are lucky enough to go abroad.
Transistor radios (mainly Japanese) were
much in evidence, but most of the recorders
in the shops were made by the State concern,
Tesla. 1 did see a Philips recorder in one
window. Most of the tape being sold was the
East German Orwo, but I found drop-out
high even though it was marked “Specially
for four-track™. It was, however, half the
price of the Agfa and BASF brands. Supra-
phon records (mono or stereo) were even
cheaper than in Britain, selling at about fifteen
shillings each, but without sleeve notes.
Occasionally one could get East German
records of the Eterna label, again ridiculously
cheap compared with British prices. There
were no real hi-fi shops as we know them, and
in general the shops were drab, with inferior
goods, except for their specialities like glass.

We were absolutely free to go where we
liked, when we liked, even in the early hours
of the morning. No one ever objected to my
taking the recorder to concerts by such artists
as Richter, Stern or the Czech Philharmonic.
I even recorded large chunks of the centenary
performance of Smetana's Bartered Bride in
the National Theatre under Zdenek Kosler,
by screwing the mike on to the seat back.
At the State Song and Dance Ensemble we
were in the front row, and I thought this a
little exposed for recording, so I sent a message
to the group’s director asking for permission.
Back came the reply that they had no objection
at all, and if the gentleman was not in the
best position, would he please find a better
seat | In fact, one of our party took many
close-up photographs at the same time.

So much of the former glory of Prague is
still missing. Considerable renovation and
reconstruction is taking place, with priority
being given to the notable architectural
beauties, such as the glorious Strahov Palace
and its beautiful library, St. Vitus’ Cathedral
and, of course, the Aradcany Castle, that
imposing white edifice overlooking the majestic
sweep of the Vitava, immortalised in Smetana’s
nationalistic music. Green parks abound and
so few cars disturb pedestrians that sightseeing,
becomes a pleasure. The Historic Czecho-
slovakian capital, with its advantageous
exchange rate for the tourist, is only ninety-
five minutes flying-time from London.



o OULD you like to do the sound for

a Son-et-Lumiere at Taunton castle?”’
they said, With but a moment’s thought, and
little idea of what was to lie ahead, the neck
was stuck out again.

This happened in January, and, as the pro-
duction was not to be until the end of May,
all was peaceful. An initial meeting of script-
writer/producer John Wilkins, lightirig techni-
cians Ewart Evans and Leslie Morris—Ilater to

be so ably led by Master of the Spots and : '

Pl . T eine kleine son
It was to be a combined amateur production.

All the local drama, musical, opera and choral F> < e

societies were to bury their assorted hatchets .

and join forces, co-opting as many ‘odd bods’ & .

as possible to assist. N e l " I "ere

The plot was fiendishly clever —and N
ambitious. The production, although it was o -
never proclaimed so, was hoped to be up to
professional standards and was to include live
acting in the form of mime to recorded narra-
tives, using a cast of about seventy. Most
of us had not experienced a Son-et-Lumiere
presentation before, but this, as results proved,
was no great disadvantage.

Meanwhile, back at the meeting . . . can
you make a ghostly Jaugh echo round the
courtyard? The sound of a squealing pig
was to travel the whole length of the 100ft.
castle frontage. Buildings demolishing, march-
ing men to be heard where there were none,
galloping horses, thunderstorm, tolling bell,
gun battles, music, crowds, storm at sea,
baby crying and voices for the dialogue—all
these, and many others, the extended neck
agreed to provide. It did, however, turn
down the suggestion to create a realistic earth-
quake on the quite reasonable grounds that
it had not the faintest idea what an earthquake
sounded like.

The time for a more serious appraisal of the
situation had arrived. First it was determined
that each recording should be of the highest
standard that could be achieved with the
equipment to hand, both from the technical
and aesthetic points of view. Next, after many
hours scanning the script, it became obvious
that at least three tape tracks would be re-
quired. The purchase of a “l6-or-so track”
machine was out of the question, and so a
Revox 736 was to be pressed into service, ably
assisted by a Telefunken for the effects on the
third track. The lighting boys would have to
do it the hard way and not depend on the
professional method of sound and light
control from one machine.

The script initially appeared to be a mean-
ingless jumble of words adjacent to the names
of various characters, spanning some twelve
hundred years. It took a little time to get the
feel of this, particularly as it was my first
excursion into the world of drama. After
de-jumbling the script, the first thing to send
a shiver down my back was that some 140
recordings would be needed, many of them
being simultaneous and required from separate
sound sources—why couldn’t I have been up
in the Alps, or in Cleethorpes, or somewhere
else when the call went out ?

The castle layout called for three main
sound sources, plus one lesser source in the
entrance archway for effects, and so a search
was made for the loudspeakers and amplifiers
to be used. I had visions of great banks of
Quad Electrostatics, but finally settled for

.f

SOUND AND LIGHT AT TAUNTON
BY R. DAUBEN
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three Philips 7ft. SOW and one 4ft. 20W, also
Philips, line-source loudspeaker units, driven
by four amplifiers of the same make ranging
in power from 35W to 120W. Not quite
what I had hoped for, but as results proved,
reasonably satisfactory.

By now it was late March (“There’s plenty
of time”) and so arrangements were made to
start voice recording, but where? The
recording room finally materialised on the
top floor of a house owned by one of the
participating dramatic organisations. Rather
a bare, odd shaped, room, but one with possi-
bilities. Drapes of velvet were hung making
a room within a room, about 9ft, square with
the ceiling of hessian and a carpeted floor.
This was christened “The gipsies tent”. On
checking it seemed acceptably dead acoustic-
ally, that is, by noise excitation from within.

April arrived and a start was made on voice
recording. Out came the Beyer omni-
directional microphone and, with the aid of a
photographic lamp-stand, quite a useful boom
type mount was fabricated. Right, we’re
ready to go. “Where’'s David Gent? (He
is the narrator.) Ah, just sit here and read
this so that the levels can be set”. All is
well so far, but what the devil is that ? “David,
are you tinkling anything in there?” No...
the nearby church had decided that bell
practice was to be tonight and so they rang
for 15 minutes, with breaks of 15 to 20 minutes.
We used the breaks. Despite this we got the
narrator on tape in one evening.

Next session, Wednesday, 12th April, at
7.30, said the notice board. Once more,
Revox, microphone, stand, cables, monitor
speaker, etc., were carried up what seemed
to be about 30 flights of stairs, all set up and
ready to start again, only this time it was
party night at the local youth club, meaning
comings and goings of scooters with excellent
transient response from their exhaust systems.
. Another start was made, most recordings
being ‘clean’, but a few had to be made three
or even four times in order to avoid Henry
VII delivering a compassionate speech to an
unseen, but acoustically prominent, group of
scooterists.

The following Monday. Back again, this
time for crowd scenes, all made in what is
known as ‘The workshop’. Happily, full of
assorted scenery and other irregularly shaped
objects which helped to break up wall re-
flections. The crowd scenes taped, now was
the time to try for that ghostly echoing laugh.
the Revox, in its versatility, allows for a
form of artificial echo to be produced, this
allied to the right voice—and that was another
problem solved. Another session on Wednes-
day 19th April, and the remaining voices
were taped.

PLANNING HAD HELPED

By now some 3,500ft. of BASF LP tape had
been used—all on different reels. The early
planning had helped, as all the speech had
been recorded on the track required ; all that
remained was to sort it out, and get splicing.

A further meeting between the heads of
departments and the Revox, and the record-
ings to be used were selected. Where to start ?
The narrator’s tape seemed the most logical
on which to begin, so all clicks, er’s, um’s,
sorry-I’ll-do-that-again’s (and bells !) were
cut out, and the remains joined up. An

initial listen. For the first time a little order
seemed to be emerging from a large amount
of chaos. Next, the other voices were inserted
in the correct places, Doomsday clerk, Geoffrey
Chaucer, Perkin Warbeck, assorted Bishops,
a lone king, Admiral Blake, Judge Jeffreys,
and many others. All slotted into their
respective spots with the aid of slicing tape.

Whilst the making of a documentary tape is
quite straightforward, when this is used to
synchronise with live acting, timing is all
important. Stop watches came out at early
rehearsals. Most movements were trouble-
free, but such items as an antiquary leaving
the castle, getting into his car and driving off,
meant holding the tape—a mental note to
arrange a remote control switch for the Revox.
Another evening session of timing by John and
the pattern emerged. Ten seconds here, 17
there, 35 seconds between words “clerk read the
charges” and “John Denbury”. In all about
30 timing sections initially required. The
easiest way around this was found by using a
‘tape measure’, a length of dowel marked off
in seconds by divisions at 7% in. intervals,
cut unrecorded tape to the time length re-
quired, and then splice this in at the right
places. And so the tape grew, composed
mainly of tape splices it seemed. In the
interests of continuity two or three seconds
were cropped off here and there, with the hope
that the actors would be able to keep pace,
which they did.

Sound effects next. Some quite simple, like
horses, wind, thunderstorms and so on.
Some ‘pseudo stereo’ was produced with the
thunder, buildings collapsing and sea storm
effects, by the simple expedient of having three
quite different recordings of each of these and
running them through three separate sound
sources.

ENJOYABLE BATTLE

The gun battle for the siege of the castle
was one of the most enjoyable effects to
produce—there must be a built-in destructive
element in some of us. An old recording
carrying a royal salute was dusted off, track-
to-track transfers, while feeding in the same
original recording—altered by tone controls
and filtering—finally produced an effect that
would have helped the French to lose the
battle of Agincourt, had it been on release at
the time. It says a lot for the performance of
the Revox that after about 20 track-to-track
copies, the drop in fidelity (if this term can be
applied to guns) was minimal.

The tape was now nearing completion and
ways of inflicting it on the public ear were
sought. Thus came into being the Mark 1
Audience Confuser. This was quite a simple
mechanism, being basically a passive mixer
unit with muting and signal switching facilities.

The sound requirements called for sound
from any or all of the four loudspeakers, and
mixtures thereof. To simplify things, the
three tape tracks were coded yellow, green
and blue and the amplifiers coded one, two,
three and four. The decision was made to
attempt click- and hum-free, high-impedance,
signal switching, between the tape outputs and
amplifier inputs, the amplifiers running at a
constant gain setting.

Four three-way push-button assemblies, four
‘push to changeover’ switches, four moulded-
track potentiometers, an assortment of high-
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- switching, level balancing,

stability resistors, some sheet aluminium,
coloured Sellotape strip Fablon, and so on,
and a rather gaudy control box was fabricated.
The push-button switches fed any of the three
tape tracks to any of the four amplifiers
through the switches for amplifier muting, and
thence to the potentiometers for level control.
The changeover switches fulfilled their purpose
of amplifier muting by switching the amplifier
input to chassis through a 50-ohm resistor; at
the same time the opening signal feed contacts
were bridged with 1M resistors. This idea
worked surprisingly well, actually being click-
and hum-free, an added benefit from the
decision to use a passive mixer being that the
insertion loss very nicely ‘padded’ down the
fairly high output voltages of the recorders to
a level much more acceptable to the amplifiers.

In order to monitor the signals going out to
each loudspeaker, a rather crude method was
employed. Each amplifier output was fed into
a resistive potential divider, the reduced signal
voltages then beng resistively combined and
fed to the imput of a low power amplifier.
This fed two monitor loudspeakers, one for
light cueing, and the other for the ‘ward-
robeists’, a further output feeding AKG
headphones, for sound control. This method,
while crude, was effective. A few more
evenings of work on the tape and it was as
ready as ever it would be—albeit about three
weeks behind schedule.

CONNECTING UP

‘Installation and Rehearsal Week’ had
arrived. The first evening was set aside for
connecting everything up and making any
adjustments. This went quite smoothly, and the
time to switch on arrived—no, it didn’t blow
the fuses ! A certain amount of the pro-
gramme material was in stereo, thus necessitat-
ing the usual loudspeaker phasing precautions,
a white noise tape having been prepared for
this. Lots of walking and pondering. In
some places the stereo effect was most pro-
nounced, in others, one or other of the main
loudspeakers took prominence. Still, the fact
that we had any stereo at all was quite hearten-
ing, particularly as the seating layout was far
from ideal from this point of view.

Stands had been put up to give seating for
the audience, tiering at the back to give a
better view of the ‘battle area’ and also to
blank off the narrator’s loudspeaker. A steel
gantry enabled the loudspeaker to be raised
some 6ft., thereby solving the problem.

Rehearsals started next evening. The time
had come to see if the whole thing would
work. “Select green 3, yellow 1, hold tape
on remote . . . ”* It felt like a rocket launch-
ing. “All systems are go”. Release the
spring return remote tape switch and we are
off on the very first run. A flurry of track
making script
notes determining not to do that particular
part that way again, and it was all over.
More than anything else I felt that a way
had now been found to compress time. An
hour had been reduced to about 10 minutes,
or so it seemed. A talk with John: he
seems fairly happy. “Can you bring this up
a bit, fade that, change the clapping for
Disraeli to this speaker”, and so on. Home
at about midnight and sit up in bed making
alterations to the script coding. More

(continued on page 461)



I
The new TRUVOX Series 50
I

THE ONLY TAPE RECORDER THAT GIVES YOU
100 GNS HI-H SOUND FOR ALMOST HALF THE PRICE!

The 100 gns. sound for
almost half the price!

The breakthrough had to come.
The breakthrough in sound en-
gineering that brought you the
sound of perfect reproduction at a
price you can afford. The new
Truvox Series 50 is packed with
features that ensure perfection in
sound. Like its matched pair of
speakers to give you increased
frequency response — sound with
new dimensions. And its special all
silicon solid-state circuitry to give
increased reliability and clarity of
sound. Both are unique to the
Truvox 50 at just 56 gns. Put the
new Truvox Series 50 to the test.
Hear it for yourself. You'll be
boasting about it after that—not us.

Some of the men behind every New Truvox 50

John Crayton — Designer John
Crayton is one of the team who
designed the new Series 50, They
saio the Truvox 50 as a plece of high
quality furniture - and designed it
like one,

R s e

Gerry Barnes— Production Con-
trol Gerry ensures that the right
parts-are fed to the production lines
at the right time, at the right place,

high. Pricer i low,

Eddie Maddison and Graham Roif
= Method Engineers Found the
most efficient way of bullding the
new high-quality tape recorder.
This i3 one reason why you only pay
haly the price fer a 100 gns. sound.

Dave Nicoll — Tester Each Truvor
50 tape recorder goes through
@ chain of I4 stringent tesis
before it ever leaves the factory.
Every Truver Series 50 has to be
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The 100 gns. look for
almost half the price!

When Truvox make a break-
through, they make it a complete
one. To 100 gns. sound they've
added 100 gns. looks — and for
almost half the price! The deck of
the Series 50, for example, is made
by Truvox for Truvox. Precision
engineered in every little detail to
give perfection in sound and

appearance. And nothing but an
acoustically-perfect cabinetis good
enough for the Series 50. A solid
wood cabinet with finest African
teak veneers.

For details of
other products

in the Truvox
range of Audio
equipment ask
your dealer or write
for your free 16 page
. Colour Brochure to
Dept.11 Truvox
Ltd. Hythe,
- Southampton,
S046ZH



READERS' PROBLEMS

Readers encountering trouble with their tape equipment are invited to write to the editorial office for advice,
marking their envelopes “Readers’ Problems—Tape". Replies will be sent by pest 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 them-
selves. Queries must be reasonably short and to the point, limited to one subject whenever possible. In
no circumstances should such letters be confused with references to matters requiring attention from other
departments at this address. We cannot undertake to answer technical queries by telephone.

FITTING }-TRACK HEADS

Dear Sir, 1 have been thinking of converting
my Ferguson 3200 tape recorder from 4-track
to }-track operation and I was wondering if
you would be able to advise me:

(1) whether this is possible without drastically
altering the existing wiring,

(2) whether the Ferguson }-track heads as
used on the model 3202 or later designs would
be suitable, .

(3) If the Ferguson heads are not suitable,
could you recommend any heads that are?

Yours faithfully, 1.P., London, E.11.
We only wish that all queries were so lucid and
direct. To be equally direct, we could answer:

(1) Yes.

(2) Yes.

(3) No.
but that would hardly be fair, so allow us to go
a little deeper.

The Ferguson 3202 is a development of the
3200, and the basic circuit need not be altered
when converting to -track operation. It is
advisable to use the 3202 head, as the circuit
matches these pretty closely, except for the
Sfollowing changes: referring to the circuits
published in our recent servicing articles;
reduce CI from 560 to 220pF, reduce C13 from
560 to 220pF, increase R14 to 220K (as it was
on earlier models) and reduce C9 to 820pF.

Other alterations are to incorporate }-track
switching and the best bet is to follow the
circuits as given. Note one very important
alteration: this is to take the bias feed from the
alternative tap on the secondary of the oscillator
transformer, and to feed the erase head from
the lower voltage tap. This is to allow for the
change in inductance of the new head (which is,
incidentally, much more efficient), and allows
you to use the existing oscillator transformer.

We would not recommend alternative heads,
which would probably need more extensive

circuit changes.

FLUTTER AND LOW GAIN

Dear Sir, Can you please help me with two
problems concerning my Philips EL3556.

First, when making recordings from the
radio I now have to turn the gain control much
further than I used to, to obtain a satisfactory
signal. Consequently there is background
noise. What is the cause of this? I have had
the valves tested.

Secondly, some long recordings suffer from
“flutter’ and I have to be very careful what
tape I use. The machine is only 12 months old.

Yours faithfully, K.J.M., Southampton.
We would suggest your trouble is either a heavy
oxide deposit at the record|play head, or wear
at one or two possible points, causing the flutter
effect, and poor tape-to-head contact.

If you have ensured that the head facing is
clean, i.e., bright and shining, and wiped off
with methylated spirit or one of the proprietary
head cleaners, then look to the erase head and
the plastic mount section at the left guide, where
there is always a tendency for tape trapping
when minute particles of oxide and dust get
trapped in flanges.

A good method of getting these head channels
clean—not an easy task without removing the
top cover altogether—is to soak a ribbon in
methylated spirit and draw this carefully
through the tape path several times. The ribbon
we use is actually a Sony tape cleaner supplied
with their machines. But any linen or cotton
ribbon or tape would do, such as a piece of
binding tape, a name-tab length, or other such
piece of plunder from your wife’s workbox.

A WEARING BSR

Dear Sir, On the Fidelity Argylltape recorder
there is a metal disc underneath the plastic
turntable which by means of a felt pad on the
bottom of the turntable drives the take-up of
the tape as you record. The metal disc revolves
all the time the machine is switched on and the
friction between the felt and the metal causes
the metal surface to polish up, so when you
record or play the tape slips.

I have tried roughening the metal surface
with a wire brush, emery cloth, etc., but it only
lasts for a few moments, and as soon as you
rewind to the left (in the opposite direction to
the disc) it becomes polished again and starts
to slip, making it almost impossible to-rewind
to the left.

So can you tell me what else I can do to
prevent this from happening.

Yours faithfully, W.M.S., Cannock.
The problem with the BSR TD2 deck, as used in
the Fidelity Argyll, is the old one of wear. In
your case, it appears the felt underpad, or ring,
of the take-up spool carrier has hardened beyond
any redemption. You should renew this ring,
using soft felt.

Check also the centre boss of the lower drum,
using a screwdriver shaft or something similar
with the spool carrier removed, to act as a
spindle. Note whether there is any tendency for
the belt to give a sloppy radial play, or whether
the belt has, in fact, become slack. On rewind,
the tension is afforded by the spool carrier
wiping on this drum which is, of course, revolving
in the opposite direction; if, when rewinding, the
belt action slows, it is too slack.

The final thing to check is the relative height
of drum and carrier. Wear may have caused
the centre bush to prise upwards, and then as
the rewind action tends to make the spool
‘aeroplane’, it loses grip with the drum, despite
the felt. A single packing washer between bush
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and lower flange of drum can help, but you may
need to bring the carrier down, if this can be
done without affecting take-up, by adding a
small washer under the deck, between bush and
circlip.

INTERMITTENT BASS

Dear Sir, My Elizabethan Popular 400 has
intermittently been fading down to a low bass
on playback and will then suddenly click back
to normal volume and tone. I suspect dirt on
the play head, and following the instructions,
cleaned it with methylated spirit. On close
examination of the head, I noticed a green/
yellow smear on it which the spirit wouldn’t
remove. The playback condition has not
improved, so I seek your advice as to the
trouble whether the smear has anything to do
with it or not.

I should also like your advice on the
importance of head demagnetism.

Yours faithfully, CM.R., London, S.E.9.
The trouble with your Elizabethan Popular 400
would appear not to be at the head at all, if we
interpret your remarks correctly. By “‘fading
down to a low bass” we presume you mean a
loss in volume, principally of the bass, and the
fact that it *clicks back’ would indicate that you
have an amplifier fault, most probably a high
resistance joint at the wire ends of the 64uF
electrolytic decoupling the cathode of the
ECLS6 pentode. It could, of course, be a leaky
.047uF between the two sections of the ECC83,
but this fault generally deteriorates and seldom
reverts to normal once it develops. Equally
likely with this machine, it could be a printed
circuit fault caused by heat and movement, and
you should check by tentative movement of the
components when the fault condition obtains.

The coloured smear on the head facing may
be the identifying paint mark that this firm
sometimes uses in its inspection process and in
this case you will find it well clear of the tape
path. But if it is a mark across the gap, you
will have to attack it once again with methylated
or surgical spirit and a piece of linen wrapped
around an orange stick to give a more positive
wiping action. (continued on page 461)

“ Shouldn’t tell you this, Mabel, but . . ."



BODY AND SOUL,
BEAUTIFUL|

BODY AND SOuL,
BEAUTIFUL !

Body and soul, beautiful! That’s Philips EL3575 Stereo Tape Recorder.
Beautifully styled and finished in teak to look at home in your home.

Designed and built with painstaking care to record and play back the truth in sound...
mono through two speakers, or stereo through two separate channels. Four tracks,

three-speeds, comprehensive controls and connection facilities, plus an array of top-recorder

features such as Multiplay and Duoplay. One of today’s most advanced tape recorders.
Price, with stereo moving coil microphone, 7" reel of LP tape, 7° empty spool and direet
recording/playback leads, is 75 gns. For the best results, use Philips new High-Fidelity Low-Noise tape—
-it costs no more than ordinary tape. See your Philips Audio Dealer today.

SPHILIPS

PHILIPS ELECTRICAL LTD.
CENTURY HOUSE, SHAFTESBURY AVE., LONDON W.C.2.
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READERS' PROBLEMS CONTINUED

In any case, this kind of trouble causes much
more pronounced treble loss. Apropos this,
demagnetisation is important to reduce the tape
hiss and general noise level as much as possible.
With an amplifier of this nature, at as high a
gain as possible and very little feedback, any
betterment of signal conditions at the input end,
as is afforded by demagnetisation of the heads,
is all to the good.

POOR ERASURE

Dear Sir,1 have a Fidelity Playmaster }-track
(Model TR5) and am having trouble with the
erase. When I erase, I can hear what I had on
the tape before in the background. It cleans
off if I erase three times. Could you please
suggest the cause as I would like to put it right
myself ?

I would also like to know how to add super-
imposition ; could you please advise me on
how to do this.

Yours faithfully, D.J.W., Sedgley.
The most probable cause of poor erasure with
your Fidelity Playmaster TRS, provided you
have taken the obvious remedial steps of cleaning
the head thoroughly and ensuring good pad
pressure, is a faulty 4kpF capacitor across the
oscillator coil.
- However, you should not overlook the possibil-
ity of a failing EL84 or even a poor cathode
bypass capacitor. This component is quite
important as it provides a low impedance path
across the cathode bias resistor and can make
severe losses evident if it ages or leaks.

Check the series 0.1u.F capacitor to the erase
head and also the 1kpF from the anode of the
valve. There is quite a lot of heat around this

area of the machine and capacitors can dry out
and develop high resistance leaks quite easily.

To add superimposition, insert a single-pole
double-throw switch between the 0.1u.F capacitor
and the erase head, wiring to open-circuit the
feed to the head and insert a 5K resistor. This
should maintain your bias correctly to super-
impose—but we must stress that you should get
the erase circuit working well before doing this
modification. The 5K resistor should be wired
to take the place of the erase head during
superimpose—do not leave the feed line open-
circuited.

RELATIVE TAPE MERITS

Dear Sir, Apart from differences in playing
time, what are the relative merits of ‘Standard’,
‘Long Play’ and ‘Double Play’ tapes?

What is the difference between PVC and
tensilised polyester tapes?

Yours faithfully, G.W.S., St. Annes-on-Sea.
Apart from the differences in tape length made
possible by getting more of a thinner tape on a
reel, there are several minor points that make
one or other tape suitable for a particular
machine. Standard tape is a good deal stiffer,
will not sit so intimately against a head facing,
and is thus less suitable for some machines. An
example is the Tandberg 62, with its Bogen
heads and no conventional pressure pad system.
(One pad to the left engages the erase head
guide plate only.) Standard tape, especially
when new, can give slight differences of level,
even to the extent of sounding fluttery. There
are other machines which use these finely
machined heads and which rely on tape travel
for contact and which usually work better with
double play tape. Signal-to-noise ratio is better
and dropout less troublesome. On the other
hand, a cheaper machine with a worn head and

a tight pressure pad system may give more
trouble with thinner tape. Standard tape can
catch in a fouled guide much more easily than
DP. or LP.

Conversely, some portable machines, relying
on quite light capstan pressures, tend to slip and
wow when anything thinner than LP is used.

Tensiled tape is pre-stretched and not so prone
to the edge-buckling curse which can be very
troublesome on quarter-track machines—again
worse on those that do not use the pressure pad

system.  Grundig, with their pressure sling
device, are often happier with tensilised
polyester.

Questions of matching for bias also arise—
but that is another matter.

GRUNDIG TK23L—MECHANICAL NOISE

Dear Sir, I have a Grundig TK 23L which
became mechanically noisy. I discovered quite
considerable play on the bearing which holds
the heavy flywheel, and extends to the tape,
which is held on to this when playing by a
roller. I have taken it back to the dealer, and
it is quieter now, but the movement at the
bearing is the same as before.

Yours faithfully, W.A.H., Wellingborough.
It is quite normal for there to be a certain
amount of play in the plastic rider which acts as
top bearing of the flywheel spindle of the Grundig
TK23L. This float is allowed for in the design,
and should not produce mechanical noise.

Much more likely is the bottom bearing, where
a ball is inset in the lower end of the spindle and
rides on a flat plate. If the grease has dried the
ball will have ground to a slight flat, which can
cause wow and transport noise.

Other possibilities on this machine are the
motor bearings and the fan, whose blades must
be correctly aligned for quiet running.

EINE KLEINE SON ET LUMIERE CONTINUED

rehearsals next evening, and the nmext . . .
Saturday, a breather. All rehearsals finished.
The lighting boys have one or two problems
to sort out but, from the way they coped
with a recording that diverged from the
hand-held scripts this would be easy for them,

Monday, 29th May, first night. On waking,
this was the prime thought. I have never
known a day drag the way this one did.
Perhaps the time apparently missing during
rehearsals was being given back ! At 8.00
p.m. it is time to go and make sure all is still
working. This completed, sit and wait. The
atmosphere seems to be growing—so did the

clouds. Not more rain ! At 9.45 we are due
to start, but it is still a little too light, and the
Mayor’s party has not yet settled. 10.00.
Help ! We are off.

Once the main tape had started I felt that I
had committed everybody—which I had. All
went smoothly, however, though it was
difficult to give the sound my full attention
because of the impressive tableaux being
presented by the actors and lighting. Halfway
through to the battle scene : let us wind it up
a bit and get the glass-fronted light and sound
control box rattling ; same with the thunder-
storm, and the destructive sea storm. The
finale, and it is all over. This time 65 minutes
had compressed to five. The audience seem
to have enjoyed it. The second evening was
memorable because of the torrential rain—

and the stalwarts who sat out in it. Of about
250 audience at the start, only a handful left.

The week flits by and fortune smiles on us,
providing warm sunny days and dry evenings.
From Wednesday onwards we actually had
queues waiting to stand and watch. At last,
something to compete with the gogglebox.
The press were quite kind. *“A thumping
success” and other comments, mostly favour-
able (I think !).

Things were a little quieter then. Spring
had passed almost unseen, Summer had
brought a few days in which to lay in the grass
lazily reflecting. I could also settle again to
the daily task of providing, installing and
maintaining all shapes and sizes of audio
equipment.

YOUR OBEDIENT SERVANT CONTINUED

the switching sequence clear—fig. 2(b).

The ‘inhibit’ gate allows a pulse out for a
pulse in on the main line unless an inhibiting
pulse arrives simultaneously on the second
line, when there is no output. The pulse
train is given below—figs. 2(c) and (d).

The delay line gives out an identical pulse
train to that received, but at a specified
number of pulse intervals delayed in time—

fig. 2(e).

The ‘flip-flop’ is probably more familiar to
us, and its many applications make us careless
of its very strict function in logic circuits.
It can be used in two ways, as a straight-
forward switch, or as a memory or storage
device for a single ‘bit’. It represents 0 in the
reset condition and 1 in the set condition.
If we consider a flip-flop with a high- and
low-volt output : when the device is switched
on it is ‘set’, if the off button is pressed it
‘resets’, giving a high and low voltage output,
that is peak of pulse and ‘no pulse’ output.
In the reset condition pulses to the reset
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input have no effect, but a pulse to the set
input flips the switch and the output which
was at high voltage becomes low voltage and
vice versa.

We have skipped several functions and
by-passed some quite important electronic
building blocks (such as adders, registers and
counters). These are too deep in the com-
puter pool, however, since our dabble has
been intended simply to lay the ground for a
more detailed discussion of specialised mag-
netie devices ; the latter will commence next
month.



INCE the articles ‘Television on Tape’

appeared in the August and September
1966 issues of Tape Recorder, the video tape
recording scene has changed considerably.
At that time, the choice of ‘low price’ tele-
vision recorders was limited to the Philips EL
3400 at around £1000 or one of the Ampex
HVR series in the £2000 to £3000 category.
Now, barely a year later, the price yardstick
has fallen from thousands to hundreds of
pounds, and the range of designs has greatly
expanded,

The majority of these machines are helical-
scan and it seems that manufacturers have
plumped quite definitely for this system—at
least for the present. The much discussed
cross-field head has still to prove itself at the
time of writing and thermo-plastic recording
is still a thing of the future. A result of this
decision in favour of helical-scan is that we
are now in the happy position of having a
choice in this country of almost a dozen
different models. Among those actually in
use in various CCTV systems are the Sony
Videocorder, two Loewe-Opta models, two
from Ikegami of Japan, two new Philips
machines and three brand new Ampex models.

LEAST EXPENSIVE

Least expensive is the Sony. Price of the
recorder and 9in. monitor is £368 11s. The
camera and tripod run to another £131 3s.
This comprises a complete (though limited)
single channel CCTYV at less than £500. The
Videocorder used with its associated TV
camera takes pictures and records sound, puts
them on to tape, monitors them and plays
them back again within seconds, or whenever
required. It can tape TV programmes off the
air. Recorded material is stored on tape
which can be erased and wused again.
To make the system more versatile, a camera
selector switch on the recorder permits use of
two cameras with one recorder and monitor.
So for £630 a two-channel CCTV can be
provided ; but with no facility for vision
mixing. The single system, however, will
satisfy most requirements of the small operator
and meet many applications in business,
science, medicine and engineering.

FAIRLY SMALL

The Videocorder is fairly small (18 x 16 x
11 in.) and fairly light in weight (41 Ibs.).
The helical-scan system (see diagram) consists
of two quartz video heads mounted on a
horizontal head-drum rotating against the
moving direction of the 4 in. wide tape for a
full recording time of 60 mins. Fast-wind
time is 7 minutes. The tape is slanted down-
wards by means of left and right tapered
guides and by a difference in level between
the supply and take-up reel tables (supply
being at a higher level than take-up). Thus,
heads on a horizontal plane in the head-drum
and tape passing the plane at a downward
angle results in a starter track.

The skip-scan system is used for record and
playback. It has been found that video
information varies little from one field or
frame to the next, therefore it is possible to
eliminate every other field and still achieve
satisfactory picture quality. Of the two heads
on the drum, one is used for recording while
two are used for playback, which means that
each field is scanned twice for playback. It

&2 CIRCUIT

PART |
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works as follows : Video head A has record
signal applied to it at all times. It makes a
continuous 360° revolution around the head-
drum ; for 180° it scans the tape and for the
other 180° it travels free of tape. During the
scan one field of information is recorded on
the tape and during the free travel period one
field is eliminated. On playback both heads
are used. Together they make a continuous
360" revolution, each scanning the previously
recorded filed once, first the A head and then
the B head. The B head is set at a different
angle and level with respect to the A head,
allowing it to scan the same information to
produce on the screen the appearance of a
completely interlaced 405 line picture.

SIMPLE TO OPERATE

The controls of the Videocorder are simple
to operate and include a three-position
electro-mechanical selector for play, rewind
and stop; a separate fast/forward control ;
a record button which can be used inde-
pendently of the main tape transport control
to enable the camera to be set-up accurately
and monitored on the screen before commenc-
ing recording; and the recording source
selector. The last is a two-way switch marked
TV and Camera (the TV source can be used,
of course, for a second camera channel).
The 9 in. monitor is in every other respect a
normal British TV standard 405 line VHF
receiver with 13 channel coverage.

The television camera is light, small and,
again, easy to operate, requiring connections
only to the Videocorder and an AC source
before placing its power toggle switch in the
POWER position. If all adjustments are correct
on the Videocorder a picture will appear on
the monitor about 20 seconds after the camera
has been switched on. The camera lens is a
standard f/1.9 25mm. ‘C’ mount type, which
means that there is a great variety of other
lenses available for use, including zoom
type. At the rear of the camera there is an
adjustment marked ‘Focus’. This does not
operate the optical focus of the lens but
concentrates the vidicon, or picture tube
within the camera, to the camera lens. Normal
focusing and opening and closing down the
lens iris is performed by adjusting the lens
rings as with a normal cine camera.

When operating the system it is found
that normal domestic lighting is quite ade-
quate, for even with the lens iris fully opened
a fairly good though ‘flat’ picture is produced
on the monitor screen. Of course, far better
results are produced by adding spot lamps to
model the subject.
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Sony CV-2000 video tape recorder, price £368 11s.

'EDITING' AND ‘CUTTING'

Quite a lot has been said lately about
editing helical-scan recorded tapes, especially
by cine enthusiasts with little experience of
live television production, and it seems that
some confusion has arisen between the two
terms ‘editing’ and ‘cutting’. Cutting one of
these tapes, removing unwanted material and
then rejoining it, is very easy; it is not at
all easy, however, to edit.

By editing I mean the removal of super-
fluous frames, bad takes, flares and the tops
and tails of good takes and then the re-
shaping of the good takes of the various
camera angle positions (close-up, mid-shot,
long-shot, etc.) into acceptable sequences
within the story-line. This is established
motion picture film practice and is essential to
production.

With VTR, the video information as
recorded by helical-scan is current on a series
of parallel diagonal tracks that extend almost
all the way across the tape. According to the
particular design of the head disc in the various
models these can be anything from 8 to 16
inches in length. In addition, control and
audio tracks are recorded longitudinally
along the edges of the tape. Cutting to an
exact frame is no simple matter, and on most
machines is possible without producing an
unpleasant picture roll lasting a couple of
seconds.

If, however, cutting between scenes is
desirable, the Videocorder may be inched
manually, frame by frame, until the cutting
point is found. The rotating head permits
monitoring while inching and a still picture
may be held for a short time. After marking



GIRGUIT

oA | ONDERSIANOING AND SING AELCAL SGAN

Basic deck layout is visible in drawing.

Far right : Camera and tripod add £131 5s. to the cost of a complete
closed-circuit television system. The monitor

(lower right) is included in the price of the CV-2000
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the tape with a grease pencil a transverse
cut may be made and a normal tape splice
completed. There will still be picture roll, but
it will now last only a fraction of a second.

With normal CCTV recording practice even
this may never be required, for live television
is vastly different to motion picture pro-
duction. A documentary or feature film
production may be spread over days or weeks,
the shooting takes place on different locations
and in different studios, the picture and sound
assembly being completed in the cutting rooms.
CCTYV production takes place at the one time
in the one studio with all the editing taking
place on the spot by cutting from one camera
to another or by vision mixing from one
camera to another. The programme material
must be well rehearsed, of course, and timed
to a degree so that once started the production
moves off smoothly and goes on that way
without a hitch, the various cameras or other
channels being mixed in and out according

Right Taper Guide

Video Head Drum

Take-up Reel

Audio Head
Right Tape Guide

to the cues on the script. When the pro-
duction ends and is finally faded out there
should be no need for editing the resultant
video recording.

If, however, the VTR is to be used as the
heart of a portable film unit to capture
necessary inserts to make up a programme,
then cutting and rejoining are unavoidable
unless there is another VTR at hand to which
the material can be transferred electronically.
The addition of extra equipment complicates
the system, of course, and with the Videocorder
defeats this machine’s main assets—cheapness
and portability.

COMPLETE OUTFIT

With the Sony, a complete outfit is provided
for £500. It can be set up easily and then
packed away as easily to be transported
elsewhere for demonstration purposes. Oper-
ating the system needs no more practice than
can be acquired by a few preliminary runs.
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It records the TV signal adequately and plays
back on to a small screen. It can be used
quite efficiently as a small CCTV. Used as a
portable film unit, however, by an operator
with no real experience of film making, it
can present problems.

Some of the problems of VTR can be com-
pletely unnecessary, however. The lighter
side of this was emphasised for me the other
day when I visited a College of Education to
look over their Television Research and
Training Unit. There among the array of
gleaming Marconi TV cameras, spot lamps,
caption machines and sound and vision mixers
stood a brand new Peto Scott video tape
recorder. 1 posed the question. “Editing !
Good Grief, no !" said the pretty camera
operator. “If we make a mistake, we just go
back and start again”.

It is not as simple as that really, and in a
later issue I hope to expand a little on live
CCTYV production.



How many microphones

between them cover all applications

in clubs, pubs, halls, public address,
galas, fetes, sports, good tape recording -
indoors and out?

THESE TWO

FROM AKG

AKG D-501

High quality, dynamic, High-quality, dynamic,
directional ,dual directional—and especially
impedance—60 Ohms and 50 robust. Beatsallrivalsin
kOhms—selected by switch— entertainment, indoors
suitable for versatile and out—halls, clubs, fetes,
matching. On-off switch galas; sports—forits good
on microphone. With 5 performance, good looks,
yards special cable. One imperturbable reliability,
of the most successful easyservicing. Stands
microphones for public up to hard use. On-off
address; very popular for switch on mike controls
semi-professional and éxternal equipment and
amateur tape recording. also omni-cardioid switch.

Find out more about mikes from AKG.

o) AN IL¢7 microphones

} Politechna (London) Ltd, 182-184 Campden Hill Road, London W8
Telephome: Park 0711. Telex: 23894
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MATEUR recordists often accuse the
BBC of not encouraging the hobby, and
the fate of Sound makes her a sitting target
for quite a few brickbats. “They don’t want
to know,” is an oft-heard wail. “After all, if
newspapers and magazines will print letters,
photographs, cartoons or articles from talented
readers, why can’t broadcasting be equally
open to the amateur 7"’

_But think again. Publishers slap rejection
slips on the bulk of amateur offerings because
the work is sub-standard or needs more
revision than a sub-editor has time to do . . .
and having heard some entries for recording
club contests I can well imagine the BBC
vanishing under a deluge of audible ineptitude
if they openly appealed for tapes from all and
sundry seven days a week.

Don't get me wrong! Amateurs can produce
professional calibre features and the BBC
might be glad of them (as Keith Macklin
stressed in our April issue); but many of the
amateurs with the imagination and know-how
are using equipment which—to full-track 15i/s
users—is on a par with 8mm. home cine in the
eyes of a Hollywood producer.

Publishers seldom expect their readers to
make allowances for amateur work which is
amateurish (note the distinction); amateur or
part-time writers have to compete on level
terms with professionals. So we can hardly
expect the BBC to broadcast programmes of
sub-standard quality with the apologetic excuse
that such work is, after all, produced by
amateurs.

All right, I've heard of the lady who used a
1% ifs cassette portable, dubbed the interview
and sent the half-track 7% ifs copy which was
accepted and used . . . but I'll bet that the
subject was interesting and that the BBC were
fully aware of any technical limitations in the
recording quality.

And some location interviews by BBC staff
might be thrown out of .any amateur contest
judged solely on technical standards; I've
heard samples, in topical magazine program-
mes, that were dismally reverberant or full of
spiky sibilance; marred by motor noise, breeze-
rumbles, peculiar crackles, or questionable
microphone balance. When topicality has top
priority, people get away with audio-murder—
but of course the BBC would prefer subject
interest and high-fidelity.

The BBC amateur tape-contests (‘Summer,’
and now ‘On the Move’) are a welcome sign.
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But I'm annoyed by the specific exclusion of
#-track recordings. In theory this stipulation
says: entries are permitted using a 3% i/s rusty
ropy ruin of a prehistoric half-track machine,
but not ones made on (say) a Tandberg 64 at
7% ifs. Granted, a }-track entry could be
dubbed on to a half-track machine and the
dub could be submitted, but why should users
of reputable 3-track equipment suffer such an
added handicap ? Is it beyond the organisers’
imagination to have §-track replay facilities at
the judging sessions? 1 suspect that this
stipulation stems from laziness rather than
from purely technical quality considerations.

However, doors are opening, albeit slowly.
But what prospects to clubs or individuals will
be offered by the local BBC stations ?

Immediately the door yawns wider. VHF
implies far less deterioration between the
original tape and what emerges from a
listener’s loudspeaker a few miles from the
transmitter, so immaculate originals may not
besovital. (Twisted logic!—Ed.)

Compared with national broadcasts on
medium-wave, the local VHF transmissions
can start with lower quality yet still give better
results. Significantly, the local stations will
probably use 74 ifs for most purposes . . . which,
again, may lessen the gap between local
professional and amateur. Also, they can use
interviews with local characters which might
not interest the national network listeners; so
an amateur with local knowledge, contacts,
awareness of unusual occupations and so on,
might find himself in a promising situation.

John Bradley of the Federation of British
Tape Recordists and Clubs has done some
valuable stirring-up in this connection. He
was agreeably surprised by the BBC reaction
to his approaches—he was invited to come and
talk matters over, meet the local station
managers, tell them about amateur activities
in their respective areas, and generally act as
defending counsel before an interested and
sympathetic jury.

On behalf of the Merseyside Tape Recording
Society, 1 had previously contacted MTr.
Michael Hancock, the manager of Radio
Merseyside; but the Federation certainly
strengthened this contact, and at the Liverpool
Show Mr. Hancock put his cards squarely on
the table during a lengthy and interesting
discussion. And, to a large extent, his views
are shared by other local station managers and
by the BBC local radio planners.
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want to know?

He wants Radio Merseyside to develop its
local flavour; contributions from amateurs
will be welcomed and used, subject to two
reasonable conditions—first, that the subject
matter is interesting; second, that the recording
quality and presentation are up to scratch.
Ideally, contributions should be submitted in
a ready-for-use state,

I suggested that his radio-car and full-time
staff might be fully occupied on a major ‘story’
when something smaller, or a routine matter,
came up . . . and was there any chance of local
amateurs being contacted to help out in such
instances, or even gather additional interview
or actuality material from the bigger story?
Ambitious, perhaps; but Mr. Hancock con-
ceded that the idea did have possibilities.

First, though, amateurs must prove worthy
of confidence. If they convince a local station
manager that they can be relied upon to
produce tidy interviews and well-recorded
actuality, they could be accepted as useful
people to know; any mess, let-down, or sheer
chickening-out of a challenge, and they might
become regarded as a pack of public nuisances.

(That last paragraph is merely my interpreta-
tion of the situation; it is not a quote from
anybody. But it seems reasonable to me; and,
while Mr. Hancock is an extremely pleasant
and genial man, I’m sure that any old rubbish
thrown at him by Merseyside amateurs will be
—most politely—thrown right back!)

To stimulate interest, and assess amateurs’
capabilities;, Radio Merseyside (along with
Radio Sheffield and Radio Stoke) is planning
a tape-contest on a local theme—*“The Mersey
Sound”, in this case. Full details will be
thrashed out at a meeting between Mr.
Hancock and members of the local club who
will be helping in the organisation of the
contest; meanwhile, I have suggested that
entries might be eligible using any speed from
15 to 1% ifs inclusive, and that }-track entries
should be allowed—and, if necessary, dubbed
into suitable broadcasting form if successful.
Mr. Hancock accepted this idea, much to my
delight—you’ll have gathered that I have
strong views on this topic.

Local radio can make or break the amateur
movement generally. It could be the long-
awaited thin end of the wedge. And, certainly,
the ball has been well and truly belted back
into the amateur’s territory; so the amateurs
must prove that the BBC has answered their
prayer—and not called their bluff,
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OME few weeks ago a 12in. gramophone

record was deposited upon my desk by a
member of our staff with the instruction :
“Play it and see what you think”. Judging
from the cover, which was decorated in
psychedelic squiggles of orange, green and
pink, the disc appeared to be an album of
light music and I responded by enquiring
why my opinion was being sought. The
contents of the disc, I was informed, had all
been composed, performed and tape recorded
by one man. *“Ah!” I replied, “another
Wout Steenhuis”. “More or less, but there
might be an article in it.”

The “more or less” turned out to be unfair
and, after hearing the record and meeting the
performer, there did indeed seem to be scope
for an article.

Mr. Barry Stoller (who works under the
name ‘Rhet’ Stoller) is a gifted young
musician who, twice in his 25 years, has
passed through the barrier separating the
amateur from the professional. From spare-
time activities in guitar groups, he has become
a full-time ‘one-man-orchestra’. Of more
direct interest to the tape recording fraternity,
he has developed his equipment and his
recording skills from an amateur Vortexion/
Truvox operator to a ‘one-man-studio’. The
moral of this tale, epitomised in Mr. Stoller’s
first composition Merry Country Overture, is
that artistic talent is dependent much more
upon creative ability and imagination than
upon the tools employed.

The climb from amateur to professional
began in 1962, when the first composition was
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recorded. An electric guitar was connected
through a Leak Varislope preamplifier to a
-track Vortexion W¥B, a mono machine
with the refinement of separate record and
play heads but the grave disadvantage, as
time was to show, of a 74 i/s maximum speed.
Mr. Stoller does not improvise : the entire
Merry Country Overture, like all the works
to follow, was fully scored before recording
commenced. The first component of the
‘orchestra’ was recorded, the tape then being
placed on a Truvox deck and dubbed back
through a Heathkit preamplifier to the Vor-
texion, where it was mixed with a second live
performance on the electric guitar. Next, the
combined recordings were placed on the
Truvox and dubbed with yet another musical
track ; and so it continued—melody, chord
and bass accompaniments being added one
by one until the piece was complete.
There is another moral to Merry Country
Overture, first track of the Rhet Stoller disc
Coronet EC10I : even with Vortexion equip-
ment, repeated dubbing renders tape hiss a
great problem. The benefit of his prompt
move to 15 ifs machines is evident in the
much reduced background noise on later
tracks of the disc. In addition to the obvious
advantages of lower wobble, lower treble
distortion, and wider frequency response, the
higher speed reduces the relative replay gain
necessary at high frequencies, thus improving
the signal to-noise ratio in relation to tape
hiss. Two elementary tricks of the noise-
reducing trade were quoted by Mr. Stoller :
his own success at 74 i/s was due to recording
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at comparatively high levels, which tended to
limit the scope of his compositions ; and
exaggerating the treble signals from the
guitar—with the tone controls on the Vari-
slope—before feeding into the Vortexion.

Quieter compositions were to follow,
however, their tranquillity being reflected in
their titles Drifting Clouds, Summer Dream,
and so on.

Hence the move to Brenells, robust and
economical recorders capable of professional
quality, in the right hands, and optimised for
15 ifs operation. While moving upwards in
this respect, there came the ignominy of
moving down from bedroom to acoustically
isolated basement, to meet the wishes of less
musical neighbours ! It was this basement
studio in Stamford Hill to which I was con-
ducted, a small neon-lit room containing
equipment to the value of £3000 accumulated
over the last five years.

The equipment is sensibly positioned around
the performer’s stool, as it must be when so
many dexterities are required of one pair of
hands. On the left of a bench are two Brenell
STB.2 stereo tape units, conventional models
with 4-track and }-track heads and an 8%in.
spool capacity. Right of these is a Binson
rotating-drum echo unit, positioned close to
a Grampian (spring) reverberation unit.
Between them, these devices can supply the
lumpy echo of the Alps, the boom of a
cathedral, or any combination of the two.

At the right-angled junction of the bench
is a rack of controls providing two particu-
larly important facilities—mixing and com-
pression. Built to Mr. Stoller’s specification
by engineer Ted Wallace of Soho Street, this
£200 system renders the balancing of individual
recorded tracks much less of a problem than
in the single-recorder-plus-deck days.

In front of the performer as he plays is the
centre-piece of the studio, a seven-channel
104in. NAB-spool recorder, again based on
a Brenell deck, built to order by Deimos.
Six heads are fitted to this machine : a pair
of erase heads, two record and two playback
heads. Each pair comprises a spaced four-
segment and three-segment head, the segments
being interlaced across the in. tape width
to achieve the desired seven-track scanning.
The unusual complexity of this system has
resulted in the rather high cost of £1,000,
though Mr. Stoller was keen to emphasise
his favour towards the value of the Deimos
construction.

Even equipment of this nature must be
handled with great care to minimise the
effects of noise. A bottle of meths stands by,
not to extinguish the thirst of a tempera-
mental artist(!) but to permit frequent cleaning
of the Brenell heads.

In addition to an array of electronic equip-
ment, the basement is equipped with four
guitars—an acoustic folk model, two Gibson
semi-acoustic guitars with tremolo arms, and
a Burns solid bass. A squat Vox electronic
organ rests against the wall in one corner,
while a banjo, tambourine and other small
percussion instruments are stored in another.
The banjo is strung unconventionally to
permit guitar fingering, a practice that might
offend musical pedantics but which over-
comes the need to train another set of nerve
responses.

In some respects the most amazing musical
instrument in the studio is a device which
returns us to the realm of electronics: a
completely electronic drumming unit. This
£100 box extends the thinking put into a
‘gunfire’ effects circuit (developed by the
BBC and employing modulated white-noise
generators to achieve excitingly murderous
ricochet sounds). It is awe-inspiring to hear
a totally non-mechanical assembly of tran-
sistors and circuitry producing complex beats
and percussive effects. One wonders whether
an extension of such a circuit could be per-
suaded to sing! For all its apparent ver-
satility, however, the electronic drummer has
one defect—its beat is as perfect as that of a
metronome. Although the tempo is infinitely
variable within a certain (less than infinite)
range, Mr. Stoller has experienced difficulty
in dubbing drum effects over an existing
track. No human musician, he explains, can
keep a perfectly steady tempo, and all tend to
vary their beat unconsciously while performing.
This renders the machine somewhat out of
step unless the percussion is recorded before
the other tracks. Even then, it appears, it is
both musically difficult and, in the long run,
aurally monotonous, to work at an exactly
steady tempo.

Arguments of this nature may suggest to
the reader that Mr. Stoller’s endeavours are
at a more complex musical level than the
general repetitive ‘pop’. Certainly his
repetitive-melody tracks have a more im-
mediate appeal than his longer items, and I
asked whether the musical intricacy of Theme
for Mid-June and January 12th Overture
compared with the simple but very attractive
Surf Rider implied an attempt to carry the
electric guitar towards the realm of the
“classics’, from which this potentially sweet
instrument has hitherto been with-held. He
replied that he was continuously experi-
menting with new combinations of instru-
ments, and new musical effects, but could not
force his style in any one direction.

MORE DETAILS

The musician in me (a crude fellow, I
regret) became ever more determined to make
a serious attempt at combining a series of
solo performances, and I requested more
details of his recording methods. Recording
an electric guitar is straightforward enough
and a good pick-up will even feed straight into
the high level input of a recorder, in this case
the gram socket of a Brenell. This results in
a smooth sound lacking ‘bite’ and needing the
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treble lift mentioned earlier. It is possible
to record through a microphone placed before
a guitar speaker ; alternatively, most of the
amplifiers produced specifically for guitars
have an output for external tape equipment
—a fact of which I had not been aware.

The signal from the guitar is most con-
veniently monitored, together with that being
supplied from the tape player (feeding in the
earlier recordings), at the line output of the
machine being used for recording. If separate
record and play heads are in use, monitoring
should not be ‘off tape’ since this results in
an unpleasant time delay between instruments.

Where a microphone is used (Mr. Stoller
possesses an AKG C20 capacitor and D12
dynamic), loudspeaker monitoring becomes
impractical. A pair of §.G. Brown headphones
are employed, in his case, to monitor the
ingoing banjo, glockenspiel or percussion,
to prevent earlier recordings from being
re-taped with room coloration.

Mr. Edward Cox, a former trombone
player, acts as publisher of the recordings,
which are supplied to him on Z}in. tape.
He too has advice for recording engineers,
based on painful past experience: they
should all be trained to read a musical score.
His comment needs no elaboration and,
though it was directed at the professional
recordist, is worth the consideration of serious
amateurs. Mr. Cox believes that a great
potential exists in the field of multi-track
one-man musicianship and even prophesies
the “end of the concert hall”, though he will
probably find few to agree with the latter
contention. He also foresees the application
of the technique in musical education and this
suggestion certainly seems potentially worth-
while, particularly since the majority of
modern schools are now equipped with the
minimum two recorders needed.

Wout Steenhuis and Rhet Stoller may well
be joined by other gifted ‘one-man-orchestras’
as time passes, and it is not, perhaps, a com-
pletely frivolous thought that such performers
may even oust the groups of instrumentalists
currently catering for one part of the music
market.

From the vagaries of future musical trends
to immediate plans of Mr. Stoller. The next
step is a big one: from a seven-channel
Brenell system to a fourteen channel Ampex,
again with circuitry and cabinet by Deimos.
Ever anxious to break the limitations imposed
by noise, he has given serious consideration
to the recently developed Dolby noise re-
duction system, and is perturbed only by a
price tag of £700 | A Tamnoy loudspeaker
will shortly supersede his twin-cone Goodmans
monitor speaker. The white Polystyrene-
tiled basement walls appear likely to burst at
the seams, however, if his hopes for an EMT
Echo Plate ever materialise, though there is
room for expansion beneath his North
London home.

Although the contents of his first disc are
mono, my query “Going stereo?” was
answered by an immediate “Of course”.

“Of course”, thought I, as I travelled home
to try it for myself.
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NOTHER group of Sound models which

were widely copied (or, to be kinder,
marketed) under different cover names, were
the 4414, A42, A43, A44 and A46A4 and G
models. These were again based on the BSR
single-speed and Magnavox Studio, three-
speed decks.

Fig. 1 shows the general circuit of these
models. It can be seen to be very much like
the A41/A46 circuit of last month’s con-
tribution, and, in fact, it is based on the same
design. But there are some differences in
detail and in layout; as these differences
are the very points that appear to give most
trouble, the circuit is worth repeating in full.

The scries of circles in a line along the
middle of this board are the anchor tags of a
common earth return bus bar. In the Studio
versions, this bar is attached to the deck
switch unit by a stand-off bracket with small
distance piece. When dismantling and re-
assembling, it is quite important to get this
bracket properly in place.

This board can flex quite easily during the
inevitable tossing about it gets during service,
and some of the lines of print are quite long.
A hairline crack in one of the outer lines of
print is fairly common, and as there is HT
present on the remotest (and most vulnerable)
line, an intermittent crackling and arcing is
sometimes met.

Another weak point about this construction
is the wafer switch, whose tags are soldered
directly to the board. The action of removing
the board for service needs care, as the flat
blade of the switch spindle may tend to grip
the rotor section of the switch, which is quite
flimsy. Similarly, replacement of the board
needs a gentle touch, first sliding the slot of
the wafer on to the spindle, then holding
firmly in place while the screws are inserted in
their rubber grommets and tightened. Beware
of the trap into which more than one service-
man has fallen ; that is, to remove the board
to the rather restricted length of its flyleads,
then switch to record by turning the wafer
inner rotor with a screwdriver blade—or by
removing the board with the machine switched
to record. The switch spindle always reverts
to the play position when either Studio or
BSR decks are neutralised, and if the board
is pushed back hastily without checking the
relative positions of spindle and rotor, the
result will be a cracked inner section, or
distorted contacts.

If the switch is damaged, don’t waste time
trying to bend and reset the contacts. There
are, it is true, types of wafer switch which can
be repaired in this way—this is not one of
them. Poor contacts will lead to recurrent
trouble, and some peculiar symptoms. One
such that is baffling the first time it is met is
the recorded whistle. Switching to Record
kills the play signal and selects erasure, but
when we replay that section of tape supposedly
wiped clean, we discover a rising whistle on
it ! The trouble, which can happen to some
other machines, such as the cheaper Philips
with the cable-driven record switches, and the
Elizabethan and Elpico which have similar
switch arrangements to the Sound, is simply
that the record/play switch is trying to select
both functions at once.

In this case, changing the switch is the only
real cure, once we have ensured that the
spindle is indeed moving correctly through its
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required arc of travel. Removing the switch
calls for a spot of ruthless pruning. Do not
potter about with a soldering iron : you are
unlikely to salvage much of worth by careful
unsoldering. It is better to cut the tags close
to the switch and remove the carcase, then
remove each amputated lug end individually.
Better, not only because it is easier, but
because you are less likely to damage the
print by excessive heat. This print is not the
most firmly bonded, and can be raised by
careless soldering,.

The next operation is to clean out the slots
in the print board and make ready for the
new switch, If the exact replacement is not
available, it may be necessary to mount a
six-pole two-way Yaxley type, and the slots
will not be exact. Some fiddling is needed,
and a solution is to mount the switch correctly
relative to spindle (and the best way of doing
this is to slide it on the spindle, push it along
until it is near the board, then mark the fixing
holes with a drop of light paint), use a pair of
short distance pieces, and make short jumper
wire connections from the board to the tags.

Incidentally, the cleaning out operation is
made much easier if we employ an orange
stick or match stick sharpened to the shape
of the hole then melt and soak up the solder
around it with the stick pushed into the hole
and left there until the operation is con-
cluded, to keep the hole clear. As we are
unlikely to have an aspirated soldering iron,
the next best method of clearing molten
solder is to use the capillary action of splayed
wire or braid. A tail end of screening cable is
allowed to ‘wipe’ the joint and the solder will
tend to creep up the wire, which can be
snipped off and discarded, presenting a con-
tinual new attraction for the solder—quicker
to do than to explain !

As for the circuit, this is very like fig. 2
of last month, but there are some important
variations. The second stage has a higher
anode load and more cathode bias to suit the
changed conditions. The feedback circuit is
altered, and is more effective, the decoupling
to the early stages being quite different. An
EMB87 magic-eye is used, which means that
both the HT feed and the time constant
components will be different from those that
suit the EM84. It is hoped that those readers
who ask for guidance regarding changes to
their own machines—often unidentified—will
take note of these quite simple c’rcuits and
adapt the particular parts of the design to
their own ends. Nobody is going to sue
you !

Other information that is sometimes sought
refers to deck or head changes, and what
circuit changes are needed to allow for these.
If we use this type of circuit as a guide, we
can follow the changes, noting the heads used
in the BSR deck were Bradmatic Mini-55 and
in the Studio deck, Marriott X/RPS/17 and
X/ES/17. The components (with no values
stated on the circuit diagram) are R25, R27
and C6. Differences are to allow for track and
equalisation factors. In the A4l and A43,
R25 is 220 ohms ; in the other two versions,
470 ohms. In the A41A, 220K is used for
the R27 feedback resistor, the A42 has 100K
in this position, A43 uses 47K and A44 has
68K. C6 is omitted altogether on the A43

(continued on page 471)
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Packs stand in clip-together racks.

There are two sizes.
The Céo (red label) plays for 60 minutes (17/6).
The Cgo (mauve label) plays for 9o minutes (25/-).
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and it’s still

I!1e best!

Post today for colour brochure on Philips Compact
Cassettes and Recorders

To: Philips Electrical Ltd, ELA Division,
Century Hse, Shaftesbury Ave, London WC2
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and A44 and the A41A uses a 100pF while
the A42 has 47pF.

Referring again to the circuit diagram, and
to anticipate the inevitable criticisms from
those who demand redrawing to a ‘house
style’, the suffix ‘n’ denotes nanofarad, one-
thousand of a microfarad, or a thousand
picofarad, whichever you prefer. Its use
certainly saves both cumbersome figures and
the use of the decimal point that may get lost
amid the tea-stains. Another method of
saving the decimal point, used in one instance
(R19) on this circuit, is to write the K of a
resistor suffix between the figures, so that
1.8K becomes 1K8. Many Continental manu-
facturers use this method and it is wise to be
ready for it on the odd occasion.

Fig. 2 is the circuit of the Elizabethan
LZ29, which has also been used in a Civie
styling, with the Studio deck and twin loud-
speakers. This is quite a good machine
without pretending to be hi-fi. Hum is much
lower than on some other Civic models, and
the recorded signal is much cleaner. Just
how much of this is due to the push-pull
oscillator, it would be difficult to say. A
good waveform makes quite a difference, and
the improvement of the signal-to-noise ratio
makes all other recording/playback factors
just that bit better. One gets a little more
gain in each function before either hiss be-
comes trcublesome or, at the other end,
distortion sets in. As with many other
improvements, the difference is hard to judge
—but can be heard when absent !

This oscillator is mounted on a small sub-
panel, quite rigid and well-positioned. The
coil is wound on a Mullard pot-core and none
of the components is so critical as to cause
trouble. Note one particular capacitor, C29,
which is used to prevent the sudden cessation
of oscillation when the machine is neutralised
from record (a prevalent cause of head
magnetisation, and that old bogey, hiss.) As
HT is removed by the opening of the interlock
switch, a charge remains on C29 and leaks
away through the oscillator circuit, giving a
decremental waveform, not the transient pulse
that results from a transformer from which
power is suddenly removed.

Although this circuit shows only one loud-
speaker, in the Civic version there are two,
rather awkwardly mounted under the edges
of the deck support plate and side-facing.
When the machine is assembled, there is a
fair tone from a good pre-recorded tape, due
to the boxiness which enhances the bass, and

(continued on page 473)
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by Philips, the first name in Cassette Recorders

First came Philips Cassette snap-in
simplicity and go-anywhere Portable
Cassette Recorders. Then Musi-
cassettes, issued in their hundreds
by all the great record companies.
Then mains mono and stereo Philips
Cassette Recorders. And now Cas-
sette simplicity gets THE BIG
SOUND - fabulous playback repro-
duction through Hi-Fi loudspeakers.
Plus Extended-Play Musicassettes
with two pops each side. And
language-course cassettes. And a
‘letterbox’ cassette playback unit for
your car. All these and lots more
exciting Philips Cassette develop-
ments are at your Dealer’s now-see
him and . . join the Philips Cassette
pleasure movement!

Go-anywhere portables!

There are two battery-operated port-
able Philips Cassette Recorders, one
with a carrying case EL3302 22 gns);
one with a carrying handle EL3303
27 gns). Complete with many extras.

Both Portable Cassette Recorders are
powerful enough to drive an extension
Hi-Fi loudspeaker, without a separate
amplifier! GLs59, 10 gns (plus PT
surcharge).

BIG SOUND IN YOUR CAR

Philips Model 2600 at 19 gns gives
the greatest music you’ve ever heard in
your car, completely static-free. Plugs
into your car radio, uses car battery
power. Just ‘post’ a cassette or Musi-
cassette into its ‘letterbox’ opening.
Playback only.

Compact Cassette

Just snap-in a Philips Compact Cas-
sette and you’re ready for instant
push-button recording or playback.
Two sizes of Compact Cassette — C60
(60 minutes) at 17/6, and Cgo (90
minutes) at 25/-.

BIG SOUND AT HOME

Philips Mains Mono Cassette Recorder
(30 gns) looks great, sounds fantastic.
Can also be used to drive a GL559 or
other Hi-Fi loudspeaker. For stunning
stereo, get Philips stereo Cassette
Recorder, now only 55 gns complete
with two Philips GL559 Hi-Fi loud-
speakers and many other extras.

1
I

Learn it all - post this coupon
now for the whole fascinating
story of Philips Cassette revolu-
tion. If you don’t know about
cassettes, you don’t know about

recording!

NAME

ADDRESS

Post to

Philips Electrical Ltd., Dept. TRI|
Century House, Shaftesbury Av.
London W.C.2.
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the treble tone control, which is quite effective.
The bass tone control has less to do, but
makes a measurable difference. If the machine
is mounted diagonally in a room corner with
the walls acting as forward throw baffles,
remarkably good sound can be obtained by
these control settings.

The use of a separate oscillator gives one
more facility to this kind of machine, and that
is a constant monitor during recording. The
treble tone control operates as monitor level
setting for this function, as with other Eliza-
bethan models.

Input circuits are a constant source of
trouble on the cheaper machines, and it is
worth taking a second look at this one.
Notice that the hum-bucking coil, with its
tuning capacitor, forms the chassis return line
for the recording head connections and also
for the microphone input during record, via
S1A. C4 provides feedback over the first
stage and is not the series input feed. The
signal arrives via SIA to the grid of VIA,
whose leak resistor is also returned to the
phantom earth line of the hum-bucking coil.
A bit of trouble on the switch blades of the
microphone socket can lead to all sorts of
curious noises.

Radio input is fed to tlie grid of the second
stage via its own mixing control, and with the
main volume acting as microphone gain
control during recording, a good balance can
be obtained. The common mistake in design,
of allowing the second stage to become over-
loaded, and an imbalance state to be set up
quite unwittingly by a clumsy operator, is
neatly avoided by inserting a 100K in series
with the line to the grid of this triode.

The monitor socket on this model provides
a line signal which is present during recording
and replay, making the circuit suitable for
coupling directly into a better quality am-
plifier. ‘This, in conjunction with its own
monitoring facility, quite widens the possi-
bilities of use. Another point that can give
more uses is the switch structure. Note that
there is no so-called ‘stereo’ output on this
model. This simply entails feeding the
unused track of the replay head to a socket
for powering an external amplifier, and is not
always an easy facility to add to an existing
machine, because of physical problems of
head wiring and switch layout. On this
model, another wafer can be added, and the
switch linkages broken and crossed quite
easily. To aid any experiments the existing
switch layout is given in fig. 2.

recorder
service

-

NIVHL

No6sE SIY

FLIT R

Hos| w1y

0 =
o
=
=
{ = No
i N— 2
xﬂ'l

'SWHO0E SLI0A 3SY¥3
'S'WY Sk SLI0A SYIE

SOHYMdN 9NILNIOd

SOVL 9NILIINNOD
HIFHL HLIM SHIJIVM

§203 ZHW

114

28003

rA

EA
ZA
1A

rew3
98723

€6203

o

22 1%
rnff ’*g
£ 32
o+ @z
gV 3z
vm oF
- ~
o =
R X
%, =
o
-3
= R
mm
o
=
>
L]
=
=
=
n

2s

O

w001 124

[ANaE

6227 300N NYHL3EYZIN3

)IBOM -]

| ¥3IAV3I4S TYN¥ILX3

A20THILNI %230 DD

3JA0BY WOM¥A QIMIIA
IS HILIMS AV1d [ QHOI3Y

SHOLOW OL

A0SZ 1

: 4.

473




ELEMIENTS

OFTAPE
REGORDER
GIRGUITS

PART 6

AST month we saw the elementary work-

ing of a triode valve and showed how this
device can be used as a voltage amplifier.
We also saw how voltage to be amplified is
applied to the control grid whereas the ampli-
fied output appears between the anode and
ground (or features anode and HT, which
from the AC point of view is the same).

Let us start now by considering fig. 1,
which is a typical input circuit for a record
amplifier. The first amplifier stage V, in this
circuit amplifies the low level, high impedance
signal which is connected to Input 1. The
value of R; determines the actual input
impedance and R,, the cathode resistor, sets
the valve at the correct bias for linear oper-
ation as we saw last month.

The output from the first stage is then fed
to the next valve V, by the usual resistance/
capacity coupling. Without the capacitor
C; the grid of V; would have a high positive
potential on account of the HT, supply and
the valve would not work. In this method of
coupling the capacitor has the effect of in-
sulating the grid of V, from the DC anode
voltage of V; but at the same time allows
alternating signal current to flow through so
that AC voltage is developed across the grid
resistance R,.

done by means of the isolating resistors R,
and R;. These are needed to prevent a virtual
short-circuiting of one input when the control
for the other is set at a minimum. The
resistances R, and R, introduce the desired
attenuation which is necessary for high input
levels from radio tuner and crystal pickups.
The impedance of input 2 is determined
primarily by the value of R,.

The number of intermediate amplifier stages
in the record amplifier depends on the re-
quirements of the record head, although
allowance must be made for loss in gain
introduced by either filter or feedback fre-
quency selective circuits. As we shall see next
month, the record amplifier often incorporates
a treble pre-emphasis current feedback circuit
between the record head driver (last stage) and
the head itself. Over most of the frequency
range the gain of the record amplifier will
therefore be reduced, the loss in gain being
referred to as the insertion loss.

To ensure the best possible performance,
the record amplifier should not contribute
significantly to the total distortion, even on
peaks. We have already seen how distortion
can be produced by driving a valve into the
non-linear portion of its characteristic curve,
but there are other kinds of distortion which

INPUT MIXING
AND THE
PLAYBACK AMPLIFIER

BY G. T. ROGERS

The components C, and R; act as an AC
voltage divider to the output from V; and the
value of C; must be sufficiently large so that
its reactance at the low frequency end of the
audio spectrum is small. This ensures that
the fall-off of bass response due to valve
coupling is kept to a minimum, and the grid/
cathode circuit of V; obtains a level output
from V,. Input 2, the high level one, is also
fed into V, across the resistance R, and as
shown this potentiometer functions as the
recording level gain control for both inputs.

Circuits of the type illustrated in fig. -1
permit both high and low level signals to be
recorded simultaneously, although independent
mixing is not possible. When one gain control
is provided this must be used to set the low
levels, microphone, input and the level of the
other channel must be set at its source. For
independent mixing, the circuit must permit
independent control of two or more input
sources without interaction between them and
without undue loss of signal in the process.
Fig. 2 shows one way of mixing signals in the
early stages of a record amplifier. Freedom
from interaction between the two inputs
demands some degree of isolation and this is
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can occur in a tape recorder amplifier and
these can become obtrusive if certain measures
are not taken. Let us briefly mention two of
these and see how negative feedback can help
to eliminate them.

Firstly, in attenuation distortion the com-
ponent frequencies of a signal are produced in
incorrect comparative amplitude. (This is
primarily due to the effects of (a) self de-
magnetisation, (b) decreased permeability of
the tape with increase in frequency, (c) the
gap effect, (d) imperfect contact between tape
and heads and (e) eddy current and hysteresis
losses). Secondly, rapidly decaying, highly
damped, waveforms give rise to another form
of distortion—transient distortion, because of
the shock effect upon electrical and mechanical
resonant circuits.

Both of these forms of distortion as well as
various forms of non-linear distortion can be
reduced by the use of negative feedback
applied to either the early stages in a record
amplifier or to the output stages of the play-
back amplifier. We shall have more to say
about feedback next month, but for the
moment let us understand the principle
involved. (continued on page 477}
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FANTASTIC
BARGAINS:

VAN DER MOLEN VR7

Latest 1967 Model. Brand -
new, boxed. Fully guaranteed.
OQutstanding ‘“vertical look"
4-track tape recorder. 3
speeds, 7in. reel, separate
bass and treble controls, 8in.
elliptical speaker, mixing and
monitoring facilities, magic
eye, digital tape counter,
straight through amplifier
facility, tape storage com-
partment, etc. Complete with
crystal microphone 7in. tape

List Price £40.19.0.

OUR 291
2 GNS.

and direct recording lead. PR|CE

A WONDERFUL SELECTION ALWAYS AVAILABLE AT ALL

OUR BRANCHES OF BRAND NEW, SHOP SOILED AND

SECONDHAND RECORDERS SHOWING SAVINGS OF UP TO
509% ON MANUFACTURERS’ LIST PRICES.

Leda Tape o
TAPE 70?

Two fine recording tapes representing exceptional
value for money !

LEDA TAPE has gained a splendid reputation during the past
three years for quality and economy. It is widely used by educa-
tional bodies, particularly in language laboratories, and is noted
for its consistently high quality.

TAPE 70 has been designed to meet the needs of the profes-
sional user at a realistic price. It provides a remarkable freedom
from drop-out and print-through, a high signal-to-noise ratio
and an exceptional consistency in performance. However
demanding your requirements, TAPE 70 is guaranteed to fulfil
them.

Long Pl

’:\:".lg;d rey Leda Tape TAPE 70 5!.%‘.6.)“ Leda Tape TAPE 70
;' 150" 2/3 33 - 215’ 3/- 43
e 300 39 6/6 4 450" 5/- 7/
5 600" 8/3 1njeé s* 900" 99 14/6
58" 900" 10/- 14/6 54" 1200° 12/3 17/6
7 1200" 12/3 17/6 7° 1800* 17/3 15/-
D':uilblc Play 'l"r‘l' le l:l.ar

5' ’“% 4/3 66 5’ s 8/9 l)/-
4 600’ 8/3 Il,- 4" 900" 12/6 17/6
o @B nome @ W

i I
;! 2400" 21/9 /e ?; 3600" 38/6 62/6

Both brands are strongly and attractively boxed and both have
leaders, trailers and stop-foils on all sizes 5” and above Try a reel
of each. BOTH ARE COVERED BY OUR IMMEDIATE REFUND
GUARANTEE. P. & P. 2f6 per order. S.a.e. full lists.

LEDA TAPES (D), 30 BAKER ST., LONDON, W.1

Latest 1967 Model.
Brand new, boxed.
Fully guaranteed. A
high performance 4-
track, 4-speed tape
recorder in a luxur-
ious teak finish cabin-
et. Push button con-
trols, separate bass,
treble, volume, on/off
cantrols, 4 watts out-
put, Tin. x 5in. speaker can be used as straight-through amplifier,
inputs for mike, gram, radio, etc. mixing, monitoring, personal
listenin and parallel track . .

facilities, ete. Complete with List Price £65.2.0.

moving coil microphone, 7in. LP OUR
tape and direct recording lead. PRICE GNS

HURRY WHILE STILL AVAILABLE

PHILIPS EL3556

TAPE RECORDER CENTRES

82 HIGH HOLBORN, W.C.1 (200 yards Kingsway)

(Mon.-Fri. 9-6 p.m., Sat. 9-1 p.m.)

228 BISHOPSGATE, E.C.2(opp. Liverpool St. Stn) BIShopsgate 2609

(Maon.-Fri, 9-6 p.m. Closed Sat. Open Sunday 10 a.m.-2 p.m.)

36LEWISHAMHIGH STREET, LEWISHAM, S.E.13LEE Green 2399
(Half-day Thursday)

242/A PENTONVILLE ROAD, N.1 (200 yards Kings X) TERminus 8200
(Halt-day Thursday)

2 MARYLAND STATION, STRATFORD, E.15 MARyland 5879

Adjacent Maryland Point Station (Half day Thursday)

CHAncery 7401

audio diary 68

audio diary 68
NOW AVAILABLE 76 POST FREE

Get this useful pocket diary which, in additien to the usual
diary section, contains 68 pages of valuable reference
information for the hi-fi and tape recording enthusiast.
Subjects include: musical terms; Index of composers; sound
wavelength and frequency; frequency and pitch; loudness,
hearing and dynamic range; gramophone records and
their reproduction; pickup tracking error; aerlals for VHF/FM;
interconnections and impedance matching; stereo
loudspeaker placing; loudspeaker crossovers; bass horns;
glossary of hi-fi terms; tape playing time; tape track
positions; tape equalisation; units and abbreviations;
common circult symbols; decibels; compliance, mass

and resonance; some useful equivalents;

metric/British conversion data.

Get your copy now from Dept. AD1, Link House
Publications Ltd., Link House, Dingwall Avenue,
Croydon CR9 2TA.
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A simple way of applying negative feedback
(plate to grid) over a single stage is shown in
fig. 3b. We have already seen that the signal
at the anode of a valve is in opposite phase to
that on the grid so it is only necessary to
connect the anode to the grid via a suitable
potential divider R; and R,. The capacitor
C; ensures that the signal -voltage and not the
HT DC voltage is applied to the grid. Fig. 3c
shows negative feedback (anode to cathode)
applied over two amplifier stages. Here some
of the output at the anode of V, is fed back to
the cathode of V,, the amount of feedback
being controlled by the resistor R; in the
feedback loop. The capacitor serves the
same function as in fig. 3b.

In addition to reducing distortion and hence
improving the linearity of an amplifier,
negative feedback can also stabilise gain
which might otherwise vary with changes in
valve characteristics, alteration of supply
voltage, etc. Related to this is the effect of
negative feedback on frequency response
which is also flattened as the feedback is
increased.

Before we leave the record amplifier let us
just say a few words about the take-off point
for the record level indicator. One way of
connecting this is to a point in the record
amplifier after the last stage before the record
head, but a shunting capacitor must be used
to prevent bias current from causing a mis-
leading indication of the level. A take-off
point at an earlier amplifier stage, as shown in
fig. 2, has the advantage of greater protection
from bias current and is particularly useful
where accurately calibrated peak programme
meters are employed.

FUNCTION TO AMPLIFY

The function of the playback amplifier is to
amplify and equalise the signal from the replay
head and produce an output which can either
be fed to a loudspeaker or an external control
unit. In order to obtain the maximum output
voltage from the replay head it may employ
high impedance windings suitable for direct
connection to the input grid, though low
impedance windings can be designed to work
into a small step-up transformer built into the
input of the playback amplifier, fig. 4. In
this way the impedance of the replay head
can be matched to the higher impedance of
the control grid as explained last month.

Although, broadly speaking, the design of
the amplifier will follow normal good audio
engineering practice, certain aspects of such
an amplifier are of particular importance in
tape recorders. Among these are overall
gain, hum and noise, distortion and frequency
response. The number of additional stages of
amplification in the playback amplifier depends
on the type and magnitude of the output
required, taking into consideration the small
signal voltage (1-3 mV) from the replay
head.

For negative feedback, a signal is tapped
off from the output signal and applied to an
earlier stage in the amplifier so that it is in
opposite phase to the incoming signal at the
control grid of that stage. The overall gain
of the stages in the feedback loop is then
reduced in proportion to the amount of feed-
back applied, and the factor of overall dis-
tortion is similarly reduced. Fig. 3a illustrates
a simple feedback loop where the feedback and
hence the gain of the amplifier depends on
the resistance R.

As we have seen, the effective input of an
amplifier valve is governed by the voltage
between the control grid and the cathode.
This means that the effective input can be
reduced in one of two basic ways. Firstly,
by applying to the grid a feedback voltage
with a polarity opposite to the signal voltage
on the grid and secondly, by applying to the
cathode a feedback voltage with a polarity the
same as that as the signal on the grid. Clearly,
if the cathode voltage varies in the same
direction as that on the grid then the voltage
between them is reduced ; fewer electrons
will reach the anode and the overall output of
the valve will be reduced, including any
distortion that might be present.

ESSENTIAL POINTS

A full treatment of how hum and noise
originates and how it is combated would
require more space than is permitted in these
articles, though there are some essential points
which are worth going into here.

The replay head itself has an appreciable
amount of inductance and is therefore sus-
ceptible to stray magnetic fields (from mains
transformer, motors, etc.) which induce a
corresponding hum voltage in the winding.
This can present quite a serious problem to
the designer since the head output is very low
and the necessary amplification consequently
greatly magnifies any hum induced in the
head.

To reduce hum it is good practice to screen
the head and head transformer in a Mu-metal
can. The head transformer and any other
inductive device may also be arranged so that
they can be rotated for minimum hum pick-up,
very small adjustments often effecting a
noticeable improvement in the signal-to-noise
ratio. Another useful device for hum can-
cellation is the ‘hum bucking’ coil. This is
simply a small coil connected in series with
the playback winding but wound in such a
way that the hum induced in it is in antiphase
to the hum in the playback winding. On
orienting this coil with respect to the play-
back coil, cancellation of hum is possible.

To reduce hum in some very high grade
recorders, DC heated valves are employed in
the early stages, although AC heated low-
noise types are perfectly satisfactory for most
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standard equipment. Finally, although it has
been mentioned earlier on in this series, we
should emphasise the need for adequate
smoothing of the HT supply by using capacitors
of a generous size in the filter circuit, especially
when feeding the input stages in the record
amplifier.

In Part 1 we saw that there were three main
types of output arrangement possible in a tape
recorder amplifier—a low impedance line
output, a high impedance output and a loud-
speaker output. Let us conclude this article
by considering these in a little more detail.

The low impedance output is useful where
long runs of cable are required and can be
conveniently taken from the cathode circuit
of an additional triode stage in the playback
amplifier. This circuit is known as a cathode-
follower and is shown in fig. 5. The potentio-
meter R, is the playback gain control and
enables the required amount of signal from
the playback amplifier to pass to the cathode-
follower. The varying signal at the grid of
this stage causes a varying current to pass
through the valve and a varying voltage to
develop across the cathode resistor R, from
which the output is tapped off as shown.

MUCH LOWER

The actual output impedance is very much
lower than the value of R, (which would
itself generally be several tens of thousands
of ohms) due to the negative feedback effect
whereby all the valve’s output signal appears
at the cathode and the stage gain is reduced
to unity. R, provides a suitable DC bias
voltage to the grid via R; in the normal
fashion. Low output impedances from this
type circuit are particularly suitable since,
in addition to permitting lengthy runs of cable,
quite high signal voltages may be handled.

The loudspeaker output is another low
impedance outlet, but this is usually obtained
from the anode circuit of a power output
valve. Fig. 6 shows a typical circuit where
an additional output socket enables a 15-ohm
extension speaker line to be connected. The
secondary of the output transformer forms
part of a negative feedback loop, which we
discussed earlier, and returns some of the
output to the cathode of the preceding or an
earlier stage.

Most tape recorders provide an output jack
so that high impedance signals can be obtained
for connection to a nearby control unit.
Alternatively, such an output could be used
for driving a pair of high impedance head-
phones for monitoring. With the necessary
switching the output can be made to function
both on record and playback, and this is
useful for quality checking during recording and
for monitoring the playback signal when
mixing this with a new signal during a second
recording.

Fig. 7 gives a possible circuit Jayout for a
high impedance output. The voltage divider
in the anode circuit, consisting of R; and
R,, is arranged (R, say one tenth of R,) so
that the stage feeds about one tenth of the
output to the high impedance socket and the
rest to the next stage in the amplifier.

Next month we shall look at the frequency-
selective circuits of a tape recorder amplifier
and see how these can combat the various
losses associated with the record and replay
heads.



THE EXPERTS ARE ENTHUSIASTIC ABOUT THE

Bib fape head maintenance kif

EXTRACTS FROM TEST REPORTS

ous. Technical Editor “Audio Record Review”....«
“1t is not always easy 1o get at the head surfaces of domestic
machines and It is tor this reason that the Bib Kit contains
jous ing tools suitably shaped to enable the user to
{ackle with confidence any recorder in his possession’”’. “This
i inly one of the neatest and most effective that we know
rder can be kept in the pink of

lied should last a very lon,
applicators, poiishers an
kists. a;\t 12/6d.

siasts™.

Donald Ald

of for ensuring that your tape reco
condition. The bottle of fluid supp
{ime and replacements of the tape
sticks, are readily available from the best tape stoc!
this Bib Kitis 2 “must’’ for all serious tape enthu

John Borwick. Technical Editor “The Gramopl_lone”. e

“Cleaning the erase and record/replay heads of a tape {ecorder
should be as much a regular routine as the inspection and
cleaning of & gramophone stylus™. *The enemy is oxide dust - - -

When this forms & film or ridge on the tape heads—which start
life with & mirror-like polish-—erasure may be incomplete (so
that faint *ghosts’ 0 Il audible) and

{ previous recordings_are ski [
the overall sound quality becomes muilled and nosy. Oxide
particles may also adhere to tape guide pillars, the drive capstan,
pressure roller and pressure pads. This can l

ead to erratic trans-
port of the tape and the odd effect known as ‘tape squeal'—a
sound due to friction

high pitched screeching between the tape
and the pillars ete.”” “Cleaning is paﬂiculariy important on
quancr-uack recorders, of course, ecause the ared of head gap/
tape contact is that much smaller. For cassette recorders 100, the
small dimensions associated with }/8 inch tape make the dirt
problem quite critical. However, 1 found that the felt pads on
the Bib Applicator and Polisher tools easily reached the small
heads etc. on casselic machines™. 'l am perfectly satisfied that
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he oxide bogy
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hours of rccording;’playpack will eliminate U
completely. At 12s 6d. it is a real bargain.”

D. G.Killick. Editor “Tape Recording Magazine”.... ..,

“The thinnest coating of oxide . . - will impair efficiency’’ * The
selection of tools within the wallet 1S comprehensive and
practical“. “In less than a couple of minutes an awkward little
job had completed with 2 minimum of
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»_s[ would again stress the absolute necessity for regular
i rovided will enable the

cleaning of some kind”’. “The tools now /
ickly and e‘ﬁicmnl y with less trouble than

job to be done more qu
before”. “Strongly recommen

“From the ou y more effective and
certainly more convenient than the makeshift combination ©
clean rag, cotton h-sticks that 1 have been accus:
tomed to using . . - ne other commercial tape-hea
cleaning device, which a ed oxide and dust from
the head channel but replaced these particles with much greater
quantities of clinging_soapy fluff. The . pe Head Main-
tenance Kit performs faultlessly the task for whichitis intended”’.

David Kirk. Deputy

he well-known Audio Consultant .. ..«

“] have been having trouble lately with one of, my older tape-
recorders. The speed had gone irregular—both different every
time 1 switc ** and “ijudder”. I tried all
the advice given in the textbooks about cleaning heads and
driving wheels etc. with either alcohol or petrol. No go! Then I
tried the Bib Instrument Cleaner and thoroughly cleaned
everything with it. The effect has been miraculous! The first thing
noticeable was an appreciable increase in s , both of the
capstan and of the take-up spools. Playing a tape then sho 1
that “wow’* and “judder” had disappeared”.

BIB TAPE HEAD
MAINTENANCEKIT. (SIZEE.)

Bib

The Kit is intended f
or the cleani
?f tape heads and all par(: ?)%'mtrl:%
t;.;corc_ier liable to soiling through the
r;) ; :satli'anv g:}' (t}f oxide. Within a blue
allet are packed t
hezi\.f:l }?ppltca(or tools, two ta\;?. IE:EE
polgs er tcp]s, ten applicator and
o :s#er sticks, one double-ended
Cﬁg:n'e fneoggtt:f o{ Bib Instrument
b & V acket of cleani
I s and s Comprenensive e
o T :a é“; :l(iisel'l: Sl'lz:e F.2 Tape Head Applicato‘: Ter.lPl‘me J345.
S A Rk e er Tools 2/6d: Size H.20 Tape H doo § 2 Sine
eLeiag ]:m ize A.Bottle Bib Instrument CleaneregfﬁdApp[mawr %
rom most good Audi .
e st g udio shops. i
5/- for Size E Kit and postage & |:uat::':kin[;:1 t?'sill(:;]d)llﬂ\ifclglrt&q'

FTTTATINVANRRNGRRN

- @ i
I I

Short of a lead?

With a 3-pin DIN plu
Lme g on one end and 3.5mm jack i
e tﬁ) Sc:ggrll?e; guludlo_ Lead Set, you 'vel gotoir;i?:s?;hilﬁ e
. i other different (et:[ui;:lmerﬂ:-k:u-equipmentrI ) 94
iy ggcweclj{. With cable lengths of 20'(;04%?82:"%%5
tidiloramg to the combinations yéu u.se All
; stor; enb |n_'s_tantl‘y to hand in a small 'neat
slore r? | (lll; here's no longerany need to have
i wieldy col I_echon of dozens of different
 lenca.. .gnd still be short of the right one!
] connec;"v oldrmq set will give you most of the
ol ions you're ever likely to want—
Withaut se;arcpmg for cables and plugs
dirdcl soldering, without waiting, wéthoui
et expense. The Goldring Audio Lead S
your Hi-Fi dealer, o
*SGaIE[e'aI investment at £3. 6.0
usgfulrmg are now marketing an extremel
] e ;ag;ﬂgtsof individually packed Ieadsy.'
ploge 800K and connections for audio

GOLDRING MANUFACTURING CO. (G.B.) LTD

486-488 High Road, L
. Le
G Tel: Levtonstone 8343. ytonstone, London, E.11.

M .
¥

THE INSTITUTE O

F

SLEEP LEARNING
AND SLEEP THERAPY

announce a breakthrou
gh in the .
;ttsfhgse:a?::‘;ﬂq:ﬂ within the s::zhoifazﬁ'pm‘ntn which puts
from our lists o¥ Aavmg a tape-recorder, the following selecti
gty ccessories and Tapes will be of i g selection
TIME SWITCH of interest :—

PILLOW WHISPER SPEAKER ...
i . £E412 6
ol gt Koty B e o w350
POWERFUL CONDITIONING TAPE FOR [EARNING 3 3 0
RELAXATION HEALTH, WEALTH] FORTHERAPY 3 3 0
TELASF;E ,» WEALTH & HAPPINESS
ON CONTROL TAPE ... .. .. - 418 0
“OVERCOME THE 31
..on endless mtt:H?FING FIABIT™ 0e
ELIMINATE EXCESSIVE WEIGHT” - 815 &
BLOA?NelzdéﬁBLué?ﬁe 6
SS TAPE C. . 615 6
SPIRITUAL UPLIFTMENT TAPE | - 3012 6
SUCCESS IN LIFE COURSE (3 tapes) - 330
DrNAMIC FERSONALITY COURSE G pas)  ©2 96 0
by this Institute ED HELP TAPES prepared
.. 550

THERAPY TAPES by G. L. STOCKER
L
HYPNOSIS TAPES gy W. J.SI)%?SR

Send now for complete list and full details

Those without a recorder can obtain a fine 3-speed machi
ne

from us for onl
for only 36gns. y 25gns., or Complete Kits with this recorder

DEPT. TR/N, 153 FELLOWS
, RD., LO
01-722 3314 FDOR N2
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JOHN HONE DESCRIBES

A SIMPLE ACCESSORY FOR
THE BRENELL TAPE DECK,
WHICH IS EASILY
ADAPTABLE TO
NON-SOLENOID MACHINES
OF SIMILAR LAYOUT.

DECIDED to fit a remote control to start

and stop my Brenell Mk. V deck, but gave
up the idea because the start and stop action
employs an elaborate system of levers which
would be tricky to modify. The idea I settled
for was to operate the pause control with a
foot pedal, which would leave both hands free
when editing. The only simple and practical
way was to use a Bowden cable, found on the
brakes of sports bicycles. The total cost was
5s. 9d., plus a few *bits and pieces’ found about
the house. I began by obtaining a Bowden
cable (inner cable and outer cover) from a cycle
shop along with a short length of piano wire, a
brake cable clamp, and two different kinds of
electrical hook terminal. Fig. 1 shows how one
of the hook terminals (plastic sleeve discarded)
is used to hook around the pause control
spindle. The knob can then be replaced and
the control can still be used manually if
desired. The hook terminal is flat with two
holes at the end. The cable is measured, cut
and threaded carefully through the holes which
hold it very firm. This type of cable frays if
bent excessively and care should be taken when
securing it to the hook.

Fig. 2 shows how the cable is taken from
the hook to the cable clamp, which is attached
to a mirror plate screwed to the plinth.
(Remember, at this point, that my deck was
on a wooden plinth. Some modification may
be necessary when adapting a complete tape
recorder.) A three-hole mirror plate was found
to be most satisfactory, with two securing
screws and the third hole reamed out to take
the thread of the cable clamp. My deck stands
on a wooden trolley and the cable and outer

A REMOTE

CONTROL

CABLE

BRASS STRIP BRACKET

PAUSE CABLE CLAMP
FIG. | % FIG. 2 Bl B SLA
| - ;
[ =]
FLAT HOOK
r
- = t
PAUSE CONTROL - .
HOLES
%) ;.
MIRROR PLATE PLINTH
e—— CABLE
FIG. 3]| FIG. 4
OUTER COVER

SECURED WITH SCREW

TERMINAL

CABLE OUTER

CABLE
T0 FOOTPEDAL

SPRING_AND COLLAR STIFFENER

cover run down almost 1o the floor where they
are connected 1o a bracket (brass strip) which
is attached to a wooden foot pedal (two slats
of wood). fig. 3. A piece of piano wire is
coiled into a spring. size being dependent on
the size of the foot pedal (my pedal slats are
5t x 2in.). This spring helps to return the
cable, and thus the hook and pause control, to
its original position on the deck. The normal
return spring action of the pause control helps
as well. The foot pedal is simply made by
joining the two slats with a small hinge. The
coil spring is attached to the lower slat by
glueing (Evo-Stik) a plastic collar stiffener
through the last turn of the coil spring (see
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fig. 3). The top of the spring need not be fixed
to the upper slat. The cable is attached to the
brass bracket (see fig. 3, also) and finally the
outer cable cover is rigidly secured to the
trolley. 1 used another type of hook terminal,
a one-piece hook and sleeve, which opens up
to accept the outer cover and is then closed
tightly around it (see fig. 4).

This remote control works extremely well,
is cheap and easy to construct and can be
removed if not required. It is a real boon
when editing, as the tape can be stopped and
started during playback, leaving both hands
free to manipulate the tape for marking and
splicing.



¢ metrosound

MANUFACTURERS OF THE LARGEST RANGE
OF AUDIO AGCESSORIES IN GREAT BRITAIN

Exclusive and unique audio accessories designed to maintain and
improve the quality of your listening enjoyment.

I. Klenzatape Kit .. .. 13/6 7. Metroscale Stylus Balance 7/l

2. Hi Fi Stylus Cleaning Kit .. 7/l 8. Leader Tape or Stop Foil

3. Tape Recorder Cleaning reel .. - .o .. 46
Brush Wi i .. 2/6 9. Metrosound Spirit Level .. 6/-

4. Metrostrobe is .. 12/6 10, 45 r.p.m. Anti Slip Key- .. 3/-
5. Record Care Kit No.3 .. 5/6 Il. Metrosound Splicing Block 9/-
6. Metromat .. .s .. 12/5 12, Metrosound LubricationKit 6/-

Available at all leading dealers
look for the metrosound display rack and serve yourself

metrosound manufacturing co. Itd., bridge works, wallace road, london, n.1. canonbury 8641/2/3

THREE HEADS ARE || \[EV]U A STAMP
BETTER THAN TWO..|| » _
NEWSPAPER

Two amyolifiers ave
for collectors and investors

better than one. ..

— Without these refinements it is 1
B impossible for a tape recorder - 2
to provide such facilities as

Double Play, Sound-on-Sound
and Direct Tape Monitoring
—these are just some of che
outstanding features incorpor-

ated in the Wyndsor Vanguard
and when you study the complete
specification (4 track—3 speeds
—7in. spools—3 heads—

Separate Record and Play-

back Amplifiers—Double Play ThurSdays 1 l.

—Sound-on-Sound — Detach-
able lid fitted 8in. speaker— Now—for the first time—a WEEEKLY

Tape Monitoring—Push but- &
ton  controls — Recording newspaper fo help you in your stamp
meter and Playhacl; indicator collecting and investing
—B ble, d .
R b el B Mgl New STAMP WEEKLY is printed in
you can see that we are offering colour and reports the news week by week—- .
an excraordinary recorder at an almost as soon as it happens. . . while it is still news!
MR ok Regular features include
% Latest news on the latest issues
G Ns ® * News about stamp auctions * Latest dealer prices
% International news service for philatelists
Complete with 1,800ft. LP tape % Weekly survey of price trends in graph form
Ask your dealer to unveil the wonders :{“e"a d“ﬁ:ne“:a"::k ':;::‘;:‘;P*‘:'l“_- Whether you collect for pleasure or profit, you NEED new
of the Vanguard or write direct for pre—ag'np are available as optiorral STAMP WEEKLY.
full specification. extras.) From your newsagent, or 1/3d by post from Dept TR,

Link House, Dingwall Ave. Croydon, CR9 2TA.
WYNDSOR RECORDING CO. LTD. (Dept. TRI2) Postal subscriptions: UK, 12 mths, £3.14.0; 6 mths, £1.17-0

Wyndsor Works, Bellevue Rd., Friern Barnet, London, N.Il. ENT 2226, Overseas: 12 mths, £3.7.0; 6 mehs, £1.13.6, Alrmall rates on application.
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PRODUCTS

NEW PRODUCTS

NEW PRODUCTS

A NEW REVOX
N electronic self-stabilising capstan motor
and full silicon planar transistorisation are
two features of the new Revox Series i7
stereo tape recorder resulting in low wow and
flutter (+0.08% at 7% i/s), high signal-to-
noise ratio (54dB) and light weight (33 Ib.).
The 77 is not unlike the existing 736 in styling
and facilities, though closer examination
shows marked dissimilarity. Spool capacity
remains 104 in., though the tape temsion
switch is replaced on the 77 by a servo guide
acting on the motor stabilising circuit. This
circuit senses the speed of the outer-rotating
capstan motor flywheel in the form of a tone
induced in a tachometer head mounted against
teeth indented in the flywheel periphery.
Direct drive is achieved at a motor speed of
400 rpm (for 74 ifs), with an 800Hz tone being
fed via an amplifier and limiter to a dis-
criminator. This passes a signal through a
three-stage DC amplifier, varying the AC
motor supply voltage in such a manner that
the tone is kept to 800Hz under varying con-
ditions of strain. Changing from 7% to 3%
i/s simply involves switching the discriminator
to seek 400Hz.
An intriguing feature of this system is that
the recorder is independent of both mains
voltage and mains frequency; no modi-

fication is necessary when moving from 50Hz
to 60Hz mains supplies. In addition to light
weight, low power consumption and low heat
generation are claimed.

Relays are employed for all mechanical
controls, these and the speed selector being
completely fool-proof. Track selectors are
now located against the left- and right-hand
VU-meters. Layout of the tape path has
been altered to permit editing.

Other features of the 77 are all-metal heads
with improved screening and longer life,
plug-in circuit board electronics and a switch
on the low-level input for low- or high-imped-
ance microphones, the latter overcoming
the need for an external microphone trans-
former. Bias is adjustable for the two tape
speeds and is switched by delayed relays to
permit ‘click-free’ interjection on existing
recordings. [Equalisation is NAB on the
recording channels, plavback being switch-
able from NAB to CCIR.

Two versions of the recorder will be avail-
able from earlv 1968, comprising a teak-
finished tape unit with full recording facilities
but preamplifier outputs only, and a trans-
portable version with twin-channel monitor
amplifier and side-facing speakers. Both

models have a socket for stereo headphones.
The tape unit will cost approximately £130,
while the complete model will be some £150.
Distribator: C. E. Hammond & Co., Ltd,, 90
High Street, Eton. Windsor, Berkshire.

FERGUSON STEREO RECORDER

NE of the brightest things for years to

emerge from British tape equipment
manufacturers is the Ferguson 3232, a com-
pletely self-contained stereo recorder based
on the 3214, Finished in a tasteful combina-
tion of teak or walnut and tinted transparent
Acrylic, it incorporates two side-facing loud-
speakers and operates at 7%, 3% and 1% i/s.
The 3232 is transistorised and has coaxial
volume, tone and mixing controls to permit
stereo or i-track mono operation. Stacked
signal-level meters and straightforward track
wransfer switching, plus separate record and
play track selectors, render the machine
substantially more versatile and simpler to
operate than many similarly priced con-
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temporaries. Solenoid stop and pause con-
trols, and foil-activated autostop, are featured
along with a button-reset four-digit turns
counter and a fading-bias automatic head
degausser. The 3232 has a quoted frequency
range of 40Hz—18kHz at 7% ifs, with 0.15%
RMS wow and flutter. Signal-to-noise ratio
is 45dB unweighted while crosstalk is -50dB.
Output power is SW per channel and the price
is £72 9s.

The company are also producing a battery
recorder designed for Philips cassettes. The
3236 will sell for £22 1s. and will be manu-
factured entirely by the British Radio Cor-
poration.  Microphone, cassette, gram-lead
and external-speaker plug are included in the
price. Another member of the Group, HMV
(nothing to do with EMI in this context),
are also marketing a machine of similar
appearance and identical specification. Their
Model 2236 will cost £24 3s. with accessories,
and is supplied with a shoulder carrying case.
AC bias gives a signal-to-noise ratio of 36dB
at the 1§ ifs running speed, plus a claimed
120Hz to 8kHz +3dB frequency response.
Wow and flutter is 0.59% RMS.

Manufacturer : i

MONO RECORDER FROM B & O
ANG and Olufsen have now supplemented
their two separate stereo models with a

mono recorder, following the basic styling of
the 2000 and designated the 1700. The new
machine is available in teak or rosewood at
£72 9s. and operates at 74, 3% and 1% ifs.
Transistor electronics deliver up to 10W to
the internal speaker, switchable automatic
gain control being featured in the record
circuitry. The 1100 is 4-track and has separate
bass and treble tone controls. three-digit
button-reset revolution counter, and a VU-
meter.

Distributor : Bang and Olufsen U.K. Division,
Eastbrook Road, Gloucester.

SANYO TRIO

HREE new stereo tape recorders have

been introduced by Sanyo, to sell in the
£70 region. Model MR910 operates at T+
and 3% ifs with respective claimed frequency
responses of 30Hz—15kHz and S50Hz—
8 kHz, + 3dB. Signal-to-noise ratio is 46dB,
crosstalk being ~45dB at 1kHz. A stereo
monitor amplifier feeds 1.6W per channel to
internal speakers. The }-track recorder sells
for £72 6s.

Also £72 6s. is the MR800, a three-speed
#-track machine offering 1% ifs in addition to
74+ and 3% ifs. Greater output power, 6W
per channel, and inputs for magnetic cart-
ridges, are accompanied by twin signal-level
meters. In common with the MR910, this
machine accepts 7in. spools and is supplied
complete with microphones.

Model MR151 may be powered from mains

(continued on page 483)



32 PAGE COLOUR

“Q”'CORD

EXTRA FOR OUR
LADY READERS

BOTH MODELS REDUCED ! !

203—25 Gns.  RIT9K—27 Gns

(with radio-lead and empty 4tin. spool)
As many potential purchasers prefer to use either
existing accessories or purchase to their own choice,
the *‘Q”-Cord is now supplied only with spool and
radio-lead.

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

Microphones from 3 gns.

AC mains adaptor. NL | (RI119K) 5 gns.

NL 2 (203) 7 gns.

6 volt re-chargeable accumulator (203 only) 6 gns.

1200ft. TP tapes on 4}in. spools 2 gns.

The finest machine under £40. The battery/mains
portable machine using Bogen heads, with AC bias/
erase 33 ips. 2 hrs. playing time with 1200ft. tape,
5b. only. Still available as complete units, with all
basic accessories at 33 gns, each model,

We are also your sole U.K. agent for Saja spares.

Write to-day for full details and reviews to:—

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

in Dot vourself

November issue

FOR HIM

‘Doityourself’ featuresinclude

Boiler troubles--Car heaters
+Health giving syrups-—

Draught and rain excluder

- Cenlral heating -+~ Modular

furniture - Kitchen re-fit with

double sinks.

Save pounds with Do it yourself
November issue out October 5th

FOR HER

‘Do it herself’ includes practical

features on Lampshade making-I-

Building a wardrobe + Making

scatter cushions+ Home lighting
The modern matching look
Six jobs for Mrs. Fix-it.

1/6

FROM NEWSAGENTS AND BOOKSTALLS

FRANCIS OF
STREATHAM

MAINS TAPE RECORDERS

Ampex B00 Series
Ampex 1100

Ampex 2100

*Akai 1710

*Akai X-300

*Akai 910

*Akai M.B Stereo

*Alkai 355 Stereo
*Beocord 2000 de luxe
*Beocord 1500 de [uxe
*Brenell STB2

*Brenell Mk. 5/M Series 111
*Brenell Mk. 5 Series 111
Eltra 1001

Ferguson 3218

Ferguson 3224

Ferguson 3116
*Ferrograph 631
*Ferrograph 631 Stereo
*Ferrograph 633
Fidelity Playtime
Grundig TK140

Grundig TKI20 :
*Grundig TK245
*Grundig TK340

Philips 3556

Philips 3578

Philips 3573

Philips 2 Tr. Auto 3572
Philips 3555 St.

Philips Cassette 3310
Philips St. Cassette 3312
*Revox 736

Sony 250A Deck & Pre-amp
Sony TC 260

Sony 200

Sony 530

*Sony 350 Pre-amp St. Deck
Stella 463

Stella 462

LARGEST STOCKS @ OWN SERVICE DEPT.

*Tandberg Series 6X
*Tandberg Series 12
*Tandberg Series 8
*Tandberg Series 9
*Telefunken 85 KLE
Telefunken 200
*Telefunken 204 Stereo
Telefunken 203
Telefunken 201

Truvox R40

Truvox R102

Truvox RI104

*Truvex PDI02
*Truvox PD104 Stereo
Uher Hi-Fi special
*Uher Royal

Ultra 6206

*Vortexion WVYA 3-speed
*Vortexion WVB 3-speed
*Vortexion CBL Stereo
Wyndsor Vanguard

BATTERY PORTABLES
Akai X-1V 4 Tr. St. comp.
Grundig TK6 L
Loewe Opta 416
Loewe Opta 408
Loewe Opta Cassette 450
Philips EL3302
Philips 4200
Stella 472
Sharp Batt/Mains
Telefunken 300
Telefunken 301
Uher 4000L

*Microphone extra

MAINS POWER PACKS
Philips, Stella or Cossor
Telefunken 300 with cell
Uher 4000, with cell
Tape to disc and copy service

FOR A FAIR AND DEPENDABLE DEAL IN

TAPE and HI-FI

Y% MINIMUM DEPOSIT AND NO INTEREST OR
SERYICE CHARGES ON H.P. UP TO 18 MONTHS

% FREE SERVICE DURING GUARANTEE PERIOD

SPECIAL OFFER OF WORLD
FAMOUS'SHAMROCK' TAPE
Brand new, top quafucy guannteed.

2400°, 7 reel 25/-
1800°, 7" or 54" e 20)-
1200, 7" or 53" .iv e 15]e
9007, 5” . 12/6
6007, 5 10/-

P. n'nd' P. 1/6 per reel. Nrders over £3
post free. Cash with order pleass.

@ MICROPHONES,MIXERS

Hammond condenser M.100
Grampian Reflector
Grampian Ribbon

Grampian DP/4 Dynamic
Reslo Ribbon

AKG D.119

AKG D.I9C

Eagle Mixer

Hammond 5 way Mixer

AKG K.50 Headphones
Philips Pre-amp

Also stands, booms, fittings,
microphones by

ACOS, FILM INDUSTRIES,
TELEFUNKEN, BEYER, etc.
Bib and E.M.l. splicers. Matching
transformers.  Defluxers, Bulk
Erasers, etc.

Prices subject to alteration as an-
nounced by monufacturers.
Pre-recorded tapes and music
cassettes by Columbia, H.M.V.
and all E.M.L labels, etc.

HI-FI DEPT.

@® AMPLIFIERS

Quad Rogers Arena Philips
Goodman Nikko Ferguson
Leak Armstrong Tripletone
Scott Truvox

TUNERS
uad Rogers Leak Armstrong
Tripletone Arena Philips

Nikko Goodman

® LOUDSPEAKERS

Quad Rogers W.B. Kef
Wharfedale Goodman Tannoy
Lowther Leak Elac Truvox
Ditton Tandberg Arena

® MOTORS, PICKUPS
GARRARD incl. Thorens
SP.25 401, etc. Euphonics

Goldring Tannoy
Connoisseur Shure
DECCA Empire
Decca Deram Sonotone
Philips SME Mk. Il
Ortofon BSR

Dual Pickering

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

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

Between St. Leonard's Church
and Streatham Station

0I-769 0466: 0I-769 0192

Please note this is our only address
OPEN ALL DAY SATURDAY—EARLY CLOSING WEDNESDAY
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NEW PRODUCTS CONTINUED

or batteries and has a spool capacity of 5 in.
Speeds are 33, 1§ and 4§ i/s and output power
is 800mW per channel (750 mW ‘undistorted’).
Claimed frequency response at the fastest
speed is 100Hz—10kHz + 3dB. The {-track
MRI151 incorporates AC bias and sells for
£68 5s., including microphones and tape.
Distributor : Marubeni-lida Co. Ltd., 164
Clapham Park Road, London, S.W.4.

Sanyo MR151

Grundig TK145

STEREO CASSETTE PLAYER

AN Der Molen are now producing a

stereo cassette player unit, designed to
reproduce Philips cassettes through external
equipment from its preamplifier output stages.
No recording facilities are included. The
Sonic Five is mains-powered and sells for
£17 17s.
Mapufacturer : Van Der Molen Ltd., 42
Mawney Road, Romford, Essex.

UHER STEREO PORTABLE
STEREO version of the 4000L battery
portable has been introduced by Uher,
to be marketed at £120 15s. in i-track or
i-track form. The 4200 and 4400 closely
resemble the 4000L but have track selectors
and an additional signal-level meter on the
vertical front panel, plus individual micro-
phone inputs. Speeds are 7%, 3%, 1% and
i/s, spool capacity being 5 in. At the fastest
speed, wow and flurter is quoted as =0.29,,
and frequency range as 40kHz—20kHz.
Output power from each of the two monitor
amplifiers is 1W. with 53dB dynamic range.
Power consumption is approximately 3W.
Also announced by Uher is an amendment
in the price of the basic mono 4000L. This is
now being sold without microphone at the
reduced price of £98 14s. A full-track Pilor
1000 version is also available for cine applica-
tion. with a retail price tag of £243 15s.
Distribator : Bosch Ltd., 205 Great Portland

Street, London, W.1

RESLO DYNAMIC MICROPHONE
OBUST dynamic microphone for speech,
solo voice or solo musical instrument, has

been announced by Reslo. The new unit is
aimed at stage and entertainment applications
and responds smoothly over the 100Hz—17kHz
range. Designated the EC.I, it features a
cardioid pick-up pattern and may be purchased
in L (30-50 ohms). M (250/600 ohms) and
H (30-50 ohms 50K) versions. Overall length
is 8% in.. with a head diameter of 1 #in. Finish
is in black shrival enamel with matt-silver
head and cap. Models with alternative
finishes can be manufactured in quantity to
order.

Manuofactrer :  Reslosound Ltd., Spring
Gardens. London Road. Romford, Esset

GRUNDIG TK145

EW from Grundig is the TKI145 i-track

tape recorder, a mains machme with
switchable manual and automatic gain con-
trol. Two rotary selectors, to the left and right
of the head channel, govern electronic and
mechanical modes respectively. The four-
position electronic selector gives ‘automatic
speech’, ‘automatic music’, ‘manual’ and
‘mick” recording facilities, the latter being an
erase cutout for superimposition. The re-
corder operates at 3% i/s and has a 5% in. spool
capacity.  Signal-to-noise ratio is 48dB.
Overall dimensions and weight are respec-
tively 15% x 11+ x 7 in. and 18% 1b. Input
sensitivity is 100mV at 1.5M, outputs being
S00mV at 15K and 2.5W at 5 ohms. A
forward-facing loudspeaker and treble tone-
control are incorporated. The TK145 em-
plovs a double-ribbon magic-eye and costs
£49 17s. 6d.
Distributor : Grundig (Great Britain) Ltd.,
Newlands Park, Sydenham, London, S.E.26.
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Sanyo MR910
Uher 40005

Reslo EC.1
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At the City Tape Recorder Centre you can see one of the finest

Liverpool Street Station \\"'

228 BISHOPSGATE
LONDON, E.C.2.

Tel. BIShopsgate 2609

Opposite Liverpool Street Station leisure !

Hours of Business :
MONDAY to FRIDAY
9 a.m. to 6 p.m.

(Closed all day Saturday)

OPEN
SUNDAY

of brand new 1967 models showing dramatic savings on the
manufacturer’s list prices ! A wonderful selection of secondhand
and shopsoiled models with savings of up to 50%,. We are easy
to get to being almost opposite Liverpool St. Station (see
diagram) and remember we are the only tape recorder specialists
in Gt. Britain open on Sunday ! Do your weekly rush shopping
on Saturday with your wife and visit us on Sunday at your

@® GENEROUS PART EXCHANGES

@ EXPERT STAFFEXPERT ADVICE

WHEN IN THE CITY—

selections of tape recorders on display in London. Every leading
make and model from Akai to Vortexion. Many Special Offers

Qur manager Bob
Hookings is a keen tape
recording enthusiast,
Bang & Olufsen’s are

his  speciality, having
used B. & O. equipment

for several years his

knowledge of this won-

derful range is second to
none. He is able to give
his expert advice not
only on B. & O. but on

any other recorder suit-
able to your individual
requirementsand pocket.

CALL IN AT THE CITY !

10 a.m. to 2 p.m.

THE BANG & OLUFSEN SPECIALISTS

YOU WANT YOUR HEADS SEEN TO

...YOUR TAPE RECORDER CANNOT GIVE
YOU FIRST CLASS RECORDINGS OR PLAYBACK UNLESS
YOUR HEADS ARE IN TOP CONDITION, USE A TAPE
HEAD DEFLUXER REGULARLY FOR BEST RESULTS.

THE AUDIO CENTRE DEFLUXER
specially supplied to us by the
Ferrograph company

THE AUDIO CENTRE DEFLUXER

complete with Instructions

60'-

POST FREE—BY RETURN

" udio it

A DIVISION OF THE PHOTO CENTRE

28-30 PELHAM STREET

54833 NOTTINGHAM 51247
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ILIFFE
BOOKS

‘TAPE REGORDER
SERVIGING
MEGHANIGS’

H. SCHRODER
Translated from the German

English Translation edited by R. C. Glass, M.A., M.Sc., F.L.E.E.
(Lecturer in Applied Physics, The City University, London)

Gives a detailed account of the operation of the various parts of the
tape recorder, their adjustment and measurements of their performance.
The mechanical and electrical properties of the instrument are con-
sidered and the factors which affect operation are examined. Servicing
and adjustment of heads, tapes, amplifiers and mechanical components
are treated in detail. A section on tape recorder repair is included.

124 pp. illustrated 2ls. net 22s. by post

obtainable from leading booksellers

ILIFFE BOOKS LTD.
DORSET HOUSE, STAMFORD ST., S.E.I




equipment reviews

TANDBERG SERIES 12

MANUFACTURER'S SPECIFICATION.
tape recorder with side-facing Internal speakers and power amplifiers. Tape
Speeds 74, 31 and 17 i/s. Wow and flutter: 0.159, 0.2/ and 0.39/ respectively.
: 40Hz-20Hz, 40kHz-12kHz and 40Hz-TkHz respectively,

10W per channel, at 59/ distortion. Signal-to-noise
ratio: 55dB (referred to peak recording level: 59 distortion). Speed tolerance:
i : 154 x 113 x 7in. Weight: 23 Ib. Price: £110 5s.
Distributor: Elstone Electronics Lid., Hereford House, North Court, Vicar

q L

:I:2dB. Ontput Power:

:*:2‘,'/ bsolute. Di

Lane, Leeds 2.

Fully transistorised i-track stereo

HE external appearance of

the Model 12 is very similar
to other recorders from the
Tandberg stable: teak cabinet with
a speaker on each side face; heavy
dark grey metal deck cover, with
cast metal dress covers over the
heads; bright chromium plated
control knobs which give an air
of solidity to the styling, and the
usual Tandberg four position ‘joy
stick” which controls all tape
movement and frees the reels for
effortless tape threading. New
features are the variable bass and
treble tone controls—earlier re-
corders had only a switched bass
lift — and the three - position

RECORD, PLAYBACK and AMPLIFIER
twin switches, which may be
operated together for stereo work
or separately for mono, sound-
on-sound or track - to -track
transfer.

All inputs except microphones
are duplicated in phono sockets
and standard DIN 5-way sockets.
In the same way, external speaker
outputs are available as GPO jack
or 2-pin DIN sockets. A central
channel, or mixed output from
the right and left channels, is also
available for feeding a centre
channel amplifier and speaker or
for feeding a mono headset for
language laboratory work.

FM-multiplex filters are fitted
to all line inputs to ensure that

FG.2 mmn{!ﬁm} PLAYBACK RESPONSE
J———— Bl i -
: rliqs mps‘ ;
_— 4 -
""-.\\\
Hus |dops
B —— L
-_— __-f""'---...__‘_"
- ]
% ifs lsops!
.--""""—_ 7
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FIG.3  wnoeerG 1z RecORD/PLAY (LINE /our)
 —
/ o
7 : \
LLL PN
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stereo radio recordings are free
of beats between the bias frequency and the
multiplex switching frequency. Switches are
provided so that they may be cut out of circuit
for the widest possible frequency-range non-
multiplex recordings.

Long term speed stability proved to be
within the specified 4-29 limits at all parts of
a 7in. reel at each of the tape speeds provided.

Short-term speed stability was measured in
the usual way on the W.H.M. meter to give
RMS wow, and wow and flutter, readings
together with simultaneous high speed pen
recordings or ‘fluttergrams’ for analysis of the
offending ‘wobble’ frequencies, fig. 1. A new
innovation was to use very low wow and flutter
test-tapes to measure the play-only wobble.
The top trace on each pen recording is the
filtered low frequency ‘wow’ component on
play; the second trace is the wide range wow

and flutter content on play only, limited mainly
by the 120Hz cur-off in my pen recorder; the
third or lower trace is the cumulative wow and
flutter components on record-play where some
addition or partial cancellation can occur
between the recorded and reproduced speed
disturbances. It will be seen that the high
frequency flutter increases as the tape speed is
reduced, and. as such a high frequency cannot
be due to any rotating part, it must be due to
a friction effect at guides or pressure pad. An
unusual feature of the wow or low frequency
wobble is that it remains at approximately
10Hz at all tape speeds. This would seem to
indicate that it is not due to capstan or idler
wheel but to some other rotating part which is
coupled to the motor. probably for wind or
fast rewind.

Fig. 2 shows the play-only responses at line
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output from test-tapes recorded to the CCIR
recording characteristics of 70, 140 and 280uS
for tape speeds of 74, 33 and 13 i/s respectively.
The level responses show that the playback
equalisation is close to the desired time-
constants with only a slight fall above 5kHz.

The combined record-play responses are
shown in fig. 3. Again, responses are close to
those of the test-tapes with a slight 4-1}dB
deviation at low frequencies due to head con-
tour effects which were missed on the spot
frequencies of the test-tapes but made evident
by the continuous sweep of the oscillator used
for the record-play tests.

The unweighted signal-to-noise (hum) ratio
with no tape passing the heads was 40dB
referred to test-tape level. A 200Hz high-pass
filter to lower the mains hum contribution

(continued on page 487)



WHY COMPROMISE
ON RECEIVERS
WHEN THIS WAY YOU
CAN AFFORD THE BEST?

Why, for instance, go for a 50 watt amplifier when 25 might do?
ood reason is that music reproduction has peaks when
cient power results in distortion. And 256 may only just
cope But, you say, I can’t afford a tailormade 50W job. But have
you thought—really thought—about building it yourself?

Let's clear the board. Anyone can put together a professional
quality Knight-kit in just a few evenings at home. You get
step-by-step instructions with check-points and advanced
circuitry using professional solid-state components. And the
rasult? Eig output, super-sensitive amplifiers and tuners with
out,stanclmg performance and appearance, capable of doing
justice to the very finest associated equipment. If any doubts
arise you can call upon our enthusiastic Service Department.

When the finished result is as good as the KG-980 50W IHF Stereo
Receiver shown above there’s only one snag—conmncmg friends
built such a profession.al looking unit. And if you're also
gh.Lnking about Cassettes, we've got a brand new Van de Molen
Tape Stereo Player, for wiﬁch a suitable adapter is available to
match into Knight-kit equipment.
You can get the full specification in a FREE T0-page brochure
that covers in detail all the Knight-kit range, and that includes
not only Hi-Fi gar. but test equipment, "scopes, power supplies,

One

multimeters, signal generators etc., and general interest kits
tha.tt include an electronic car tuner and a photographic exposure
meter.

Credit terms are ava.ﬂa.hle if required.

The quality on htkits is built-in, you build them up, saving
money and adding the knowledge of circuit construction ﬁ:mctlon
and olpemmon to the pleasure of your hobby. If you require more
detail on the principles and theory then lect.romques stock a
comprehensive range of technical publications 140 titles in all
—many of which are detailed in your brochure.

Please send me FREE Brochure K15 giving details and
specifications of the Knight-kit range.
Send to ELEGTRONIQUES (Prop. 8TC) Limited, Edinburgh

knight-kit vy L=

® Quality Built-in, Built-up by you  electroniques J
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To ALL OWNERS of
Special Offer Tape Recorders

High-grade Magnetic Re- " ~ = -
cording Tape as used P‘m”a[ s = s S
educationally at Export- |Standard| 150ft.| 600fe. | 850fe. | I,200f¢.
Discount prices. Poly- Play | 2/- | 5/6 7)- 8/6
ester base. Graphite- | |ong [240fc.| 900fe. |1,200f7] 1,8007¢.
coated for Sensitivity, Play 3/- 716 9/6 12/6
Clarity and Durability,

fy: : Double | 300ft. | [,200ft. | 1,800ft. | 2,400ft.
qualities appreciated by Play a3 | Tl 180 19/9
discerning Tape users,
leading Music Publishers, Triple Play : List Free. Quantity Discount.

Postage 1/3 per order. Expertly packed and

Educational _Authorities posted same day. Money back guarantee.

and BBC staff.

Mora Trading Co. (TR3)

Mora Works, Mora Road, N.W.2

WE SPECIALISE IN

RECORDING TAPES

and thanks to bulk buying we can supply BRAND NEW BRITISH P.V.C.
all unsnl-d and fi ttui leaders. Our tapes zre not to be confused with

te, sub-standard, imported or used tapes. All tapes in polythene
and individually boxed (sealed if required). 24-hour despatch service. Full
money refunded if not delighted. This is a genuine less than half price offer of
Hi-Fi qu;lé;y tapes; why pay a pl’:m'y morel

o D.P Boxed
Length ea. 3for Length ea, 3 for Lc th u 3 for empty spls
3050 20 89 3 B0 2fe T 400" 416 13- 3 Ta.
4" 300° 4f- 10/- 4" 450° 5/- 14/- 4 600" i," 19/6 4" 18
5" 600" &/- 17/6 5% 900° 8- 23/6 5" 1200’ I12/6 37/- 57 19
5" 900° 7/- 20/6 5371200°10/6 30/6 5311800" I17/- 50/- 5371/
7° 1200 9/- 25/6 7* 1800" 13/- 38/6 7 2400" 21/- 61/ 77 2

Postage | /6 each, three or more POST FREE

STARMAN TAPES

421 STAINES ROAD, BEDFONT, MIDDLESEX
e

’ YOU CAN HAVE -

GOOD SOUND EQUIPMENT

if you choose

rampian

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

for the best
bargains read

XCHANGE
& MART

EVERY THURSDAY

Britain’s bargain weekly




TANDBERG SERIES 12 REVIEW CONTINUED
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FIG.4 TANDBERG SERIES 12  ACOUSTIC RESPONSE

FREQUENCY IN Hz

reduced the system noise to 53dB below test-
tape level.

Harmonic distortion measurements at peak
recording level, where the magic-eve beams
just clashed, gave 3rd harmonic distortion
figures of 4.29% at 500Hz, 3.8%; at 1kHz and
3.6%, at 3kHz (74 i/s). The level was 14dB
above that on the test-tape. Further tests at
the more normal 12dB above test-tape level
gave readings of 2.5%, 2.3% and 1.6%
respectively.

We are still in the process of collecting data
on harmonic distortion in tape recorders, but
the Tandberg has always had a reputation for
very clean sound and the above figures are
probably near the lower limit to be found in
good quality domestic recorders.

TAPE NOQISE

Tape noise, measured through the 200Hz
high-pass filter, was 48dB below test-tape level
or 60dB below peak recording level after
erasing a peak 500Hz signal. Similar tests at
33 ifs gave readings of —38dB and 50dB for
filtered tape noise, and distortion figures of
4.2%. 3.49% and 3.0% at 500, 1,000 and
3,000Hz at peak recording level 12dB above
test-tape level.

The acoustic responses of fig. 4 were
measured on speaker axis while playing a 25
one-third octave band 7} ifs white noise test-
tape. The arrows show the positions of the
bass and treble tone controls. It will be seen
that advancing the treble control clockwise
reduces the high note response. It would seem
more logical to reverse the connections so that
it behaves in the same way as the bass lift
control. With maximum bass and treble
response, the sound output response can be
made level within 5dB limits over the range
100Hz to 8kHz.

COMMENT

Wow and flutter is slightly high at the two
lower speeds for a machine in this price range,
but some attention to friction in the tape path
would almost certainly cure the high frequency
flutter and the 10Hz wow is not due to the

capstan or fiywheel and may be peculiar to my
test sample only.

The total dvnamic range is extremely wide
due to the high peak recording level and the
very low tape hiss and svstem noise.

As noted in my review, [ personally would
like both tome controls to increase their
respective outputs with clockwise rotation.
Also a little more top rise would be an advan-
tage for frontal listening off the speaker axis.

LISTENING TESTS

Careful listening tests on wide range external
speakers confirm the low distortion measure-
ments and show that the change to transistor
circuits has not resulted in any loss of the well
known Tandberg “cleanness” and confirms my
own oft-repeated plea to designers to set the
recording bias for lowest tape distortion and
noise and to turn a deaf ear to the advertising
copy writers who demand a level frequency
response to 20kHz ar 3% i/s. A glance at
fig. 3 will show that a level response to 10kHz
ar 7t is. 5kHz at 32 i s and 3kHz at 1% ifs is
all that can be expected of orthodox heads and
tape with no compromise in the optimum bias
serting. I look forward to testing the Tandberg
cross-field bias recorder to see if the frequency
response of such a system can really be extended
whilst maintaining the low distortion and low
noise of the Model 12 and its predecessors.

A. Tutchings

Editor’s Note: We apologise to readers, to
Messrs. Tandberg. and 10 Elstone Electronics,
for the omission of our reviewers' wow and
flutter pen-recordings. The original of all four
figures in rthis review were lost in the post
shortly befare we went 10 press and we were
unable 1o obtain a replacement of fig. 1 in time
for inclusion. Should the original drawing turn
up, it will be published in the earliest possible
issue. As an insurance. however, fresh pen-
recordings are being raken of the review model
and will be published shortly with a suitable
postscript.
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Your Tape Dealer
LONDON AREA

FOR ALL LEADING
AUDIO EQUIPMENT

I Classical Records

by Mail Service
hampstead
HIGH FIDELITY

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

FI

RADIO®

Stockists for all the leading makes of Tape Equipment

207 EDGWARE ROAD, W.2  Tel.: PAD 3271
118 EDGWARE ROAD, W2 Tel: PAD 9789
33 TOTTENHAM CT. RD., W.1. Tel.: MUS 2605
42 TOTTENHAM CT.RD., W.I  Tel.: LAN 2573
152/3 FLEET STREET, E.C4  Tel: FLE 2833
TAPE RECORDER HI-FI CENTRE

(SHEEN) LTD

SPECIALISTS IN TAPE RECORDERS, ACCESSORIES,
HI I EQUIPMENT

YOUR CENTRE FOR FRIENOLY HELP, SALES AND
SERVICE

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

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

CHESHIRE

FOR ALL YOUR REQUIREMENTS . . .

@H@@LESMHWH@

OF CREWE LTD.

Head Office :

Hi-Fi CENTRE: 28 HIGHTOWN, CREWE

19 Ludford St., Crewe

14 Hightown, Crewe. Tel. 3327

Technical Division :

DEVON

THE SOUTH WEST
Tom Mbolland Ltd.

Invite you to visit their well-equipped
Demonstration Theatre and compare all

the leading makes of Hi-Fi and Tape
Equipment at
110 CORNWALL STREET, PLYMOUTH
Telephone 69282 /3
Immediate delivery to ALL areas
ESSEX

EPPING — ESSEX

CHEW & OSBORNE LTD. 0
148 HIGH ST. TEL: 2300
AKAI—AMPEX—ARENA—ARMSTRONG — AUDIO
TECHNICA—B & O—BYRAN—CELESTION—FISHER
GARRARD—GOLDRING—GOODMANS —HACKER
KEF — LEAK — PHILIPS — RADFORD — ROGERS
SHURE — SONY — THORENS — TRUVOX

WHARFEDALE — WYNDSOR
Home and Showroom Demonstrations

After Sales Service—H.P. Facilities
Equipment and Records by post




Your Tape Dealer

Your Tape Dealer

HAMPSHIRE LANCASHIRE
N TR | J.SMITH & SON |
J.SMITH & Y
NATIONAL RADIO SMITH & SO
SUPPLIES LID. f.{':é i?c‘s:!.‘fa's*:z SHOWRODMS
70-72 HOLDENHURST ROAD o farp Hackar, Quad, Lok Radtord.
BOURNEMOUTH _ HANTS Comparator ‘Demms o Closed il Tudsday

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

Specialists in "SOUND' for 36 years

184 THE ROCK, BURY Tel: 1242

High Fidelity
Specialists

Hamillon Eleclionics QD

B & O, Revox, Sony, etc. Advice and
demonstrations given willingly.
Hamilton Electronics|Southampton)Ltd. ls westﬂeld stl‘ﬁet, st- HEIEIIS
35 Londen Road, Southampton Phone 28622 3Lines
LEICESTERSHIRE
LEICESTER

ST. HELENS

HAROLDSTOTTLTD.
Hi-Fi Consultant

Tape Recorder Specialist. Agents
for all leading makes In:ludinFAkai.

Hi-Fi & Tape Recorder Specialists

PETERSFIELD CAMERA CENTRELTD
37 Lavant St., Petersfield, Hampshire

Sony, B & O, Ferrograph, Akai, Uher,
etc., etc.
H.P. Terms and Part Exchanges
Return Postal Service

Telephone Petersfield- 2651/2/3

All your hi-fi requirements

QUAD - LEAK - ROGERS - FISHER &
ARMSTRONG - TANNOY - K.EF.
LOWTHER-B. & O.-WHARFEDALE
GOODMANS

Speakers by :

Tape : FERROGRAPH - B. & O. - GRUNDIG
BRENELL - PHILIPS
Record Dept : ALL LABELS - PARASTAT SERVICE

LEICESTER CO-OPERATIVE SOCIETY LIMITED
HIGH STREET LEICESTER Tel: 2043

HERTFORDSHIRE

NOTTINGHAMSHIRE

WATFORD
High Fidelity Centre

at RADIOLUX Ltd.

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

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

Nottingham Tape Recorder Ltd.
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

O0Ry EFUNg
oty AkM 7o
rs

/ PriLws \ 7co® ®

TRUVOX
S e
% ALL MODELS ON COMPARISON DEMONSTRATION.

< EVENING DEMONSTRATIONS BY APPOINTMENT
FAIRBEOTHAM & CO. LTD.

NORTHUMBERLAND

SOUND EQUIPMENT SPECIALISTS

12 OXFORD STREET
NEWCASTLE UPON TYNE |

58-62 Lower Hillgate, STO 4872

BOLTON

Specialists in
High Fidelity Sound

W
I

203 St. George's Road

Phone 23093 Bo LTON

OXFORDSHIRE

TAPE RECORDER
of your choice

46 George Street Oxford 47783
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AN
OCCASIONAL
COMMENTARY

BY DROPOUT

column
speaker

HIS column will present, through the

kindness of the Editor, notes on various
aspects of the recording world, as seen through
the eyes of one amateur. It is hoped that
readers may be stimulated to contribute by
writing to me about their experiences: there
must be all sorts of helpful things which could
and should be passed on. Being a club member,
I should be glad to receive items of true interest
about clubs: not changes in officials and
accounts of manufacturers’ demonstrations,
but doings and happenings of the kind calcula-
ted to make David Kirk withdraw for ever his
epithet of “godforsaken clubs™. That is, if his
epithet ought to be withdrawn!

I have often thought of the enormous wealth
of material which is collected by recordists—
often unintentionally, in this context—which
could be of historical value. One has only to
imagine that the tape-recorder had existed in
the days of Shakespeare, who was an actor
and took parts in the plays attributed to him.
Scholars know a good deal about the way in
which English was pronounced in his day (and
before); but what would it be like to hear his
voice ? Under professional rules, the amateur
might have had difficulty in recording his
voice; but he could have recorded the voices
of countless of his contemporaries.

COUNTLESS VOICES

Today, countless voices are recorded: one
club I know has hundreds of interviews in its
archives, not a few with people who have now
ceased to speak or sing. But what will happen
to the tapes in the end? Suppose the club



were to cease; suppose the member who at
present cares for the tapes were to get fed up
and resign?

For years now, keen railway enthusiasts
have been recording the sounds of steam before
it finally disappears. 1 myself know two
people, each of whom has a vast collection of
carefully-identified recordings of trains; but
each has made his collection for his own
interest and enjoyment, and it is only too easy
to visualise an executor to whom Pendennis
Castle is a ruin in Cornwall.

Natural history is better served: not only
has the B.B.C. a splendid library but there are
learned societics and scientific foundations all
over the world through which collections are
made—and to which, by the way, the amateur
can contribute, if his recordings be good
enough. And one does hear of various projects,
such as the recording of dialects. being under-
taken by University departments. But to me
it all seems sporadic and unorganised; and it
was with great interest that I read the note on
page 315 of the September 1966 Tape Recorder
about the Deursches Spracharchiv. Is there
anything in this country which corresponds to
such a speech-archive? If there be, is It
prepared to receive contributions from the
amateur; and what kind of contribution does
it seek ? It seems to me that there is a vast
amount of valuable material going to waste ar
the present. Could somebody do something
about it?

The editorial of that same distant issue
mentioned the problem of powering batters-
driven recorders. The suggestion was that
rechargeable accumulators are not always what
they are cracked up to be. I have never used
one; but I am bound to say that I know of
several people who have had trouble with
them.

I use a Telefunken M300. When it was new
I measured the power-consumption and found
that on fast-wind, and also on peaks of record
and replay, the batteries were being asked for
something like half an amp—which is a whole
lot to ask from five U2 cells, even the high-
power variety. And as renewing the cells cost,
at that time, ten shillings, [ began to look
round for something cheaper.

EXTERNAL SOURCE

This machine, like many others no doubt, is
fitted with a socket for the connection of an
external source of power at 6V. This is done
by a piN plug which, on insertion, disconnects
any batteries there may be in the machine. Six
volts is in fact below the optimum, which is
74; but the machine is arranged so that it will
operate between the two. By good fortune I
ran into a battery designed to power an electric
fence. It has no liquid acid in it, and therefore
cannot be upset on car upholstery; and it is
not half the size of a car battery, and weighs
much less. Given an inexpensive charger,
which also comes in handy for the car on
occasion. one is in business. I now never
rewind on the internal batteries, and indeed
use them only on occasions where portability
is the prime requirement. For the rest, the
fence-battery has been in use for more than
two years. with an occasional overnight trickle-
charge. I was fortupate to get mine second-
hand for a few shilings. A motor-cycle battery
will do as well. of coarse.

Your Tape Dealer

SHROPSHIRE

Your Tape Dealer
SCOTLAND

SHREWSBURY'S NEW SOUND CENTRE

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

OPEN ALL DAY
TUESDAY-SATURDAY

Hi-Fi Ltd.
13 WYLE COP.

(facing the famous Lion Hotel)

Tel. 55166

SURREY

FARNHAM SURREY

Stockists of all good Hi-Fi apparatus.

Comparative Demonstrations.

We offer a real after sales service.
of terms.

No parking problems.

Lloyd & Keyworth Ltd.

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

b2 2y

Agent for the
famous Heathkits.

Hi-Fi Corner
1 Haddington Place,

EDINBURGH’S
HI-FI
SPECIALIST

Amplifiers, F.M.
Tuners, P/Ups, | EPINBURGH
Speakers, etc. | Phone: WAY 7901

Demonstrationsand | W. G. Graham

Adpvice gladly given. | Assoc. Brit. 1 E.R.E:

——GLASGOW:

Scotland's Leading Tape Recorder,
Specialists

G. H. STEELE LTD.

Hear true Hi-Fi sound on our 22 speaker comparator
system. |4 Hi-Fi combinations ready for demonstration.
SONY VIDEO CENTRE
Agents for : Armstrong, Leak, Fisher, Rogers, Quad,
B & O, Goldring, Garrard, Theorens, Connoisseur,
Goodmans, Wharfedale, Kef, Celestion, Decca,
Truvox, Philips, Sony, Arena, Revox, Tandberg,

Brenell, Ferrograph, Akai, Uher, Grundig.
CREDIT TERMS — PART EXCHANGES
Repairs and Servicing Tel. Douglas 7124

Video and Hi-Fi

CROYDON'’S

TAPE RECORDER CENTRE

X7 leading makes in s:ock, Hi-Fi equipment, cabi-
pets, elc. Service agents for RKAI Tape Recorders

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

ADDiscombe 12312040

141 St Georges Road, Glasgow C3

Recording Studios

SUSSEX

. recording and
m]b transcription service

Mono and Stereo records * latest cutting methods, auto-

matic_varigroove, feedback cutter heads, limiters and

equalisers, techniques hitherto available only to the

professional, facilitating high undistorted cutting levels

and extended plawn; times even from amateur recordings.
ooklet 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., Lititlehampton Road,
Worthing 5142

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

MAGNEGRAPH

I Hanway Place, London, W.1. LAN 2156

WARWICKSHIRE

Coventry’s 100°, tape recorder
specialists for service and sales,
tape recorders and hi-fi.
Stocking Bang & Olufsen — Sony
Ferrograph — Tandberg — Akai
National — Sanyo — Sharp.

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

STUDIO SOUND RECORDING STUDIOS

W Recording and Disc Transcription Service.
H Latest high-level cutting techniques.
M Mono and Stereo records.

B Exceptional quality obtained from amateur
recordings.

B Members A.P.R.S.

31-36 Hermitage Rd * Hitchin * Herts * Tel. Hitchin 4537

YORKSHIRE

TAPE RECORDER
CENTRE (HALIFAX)

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

DEMOMNSTRATIONS DAILY BY EXPERT STAFF
2 years Free Service on New Recorders over £35

30 King Cross Street, Halifax
Phone 66832

STOP (O

ACCIDENTS

489



CLASSIFIED

ADVERTISEMENTS

STUDIO FACILITIES

Studio Republic presents a superior disc
cutting service for the skilled amateur and
semi-professional. Mono and stereo acetates
and pressings ; studio and mobile recordings ;
dubbing. Church Farm, Pinner, Middx
01-868 5555.

Advertisements for this section must be pre paid. The rate is 6d. per word (private), minimum T7s. 6d., Box
Nos. 1s. 6d. extra. Trade rates 9d. per word, minimum 12s., Box Nos. 2s. extra. Copy and remittance for
advertisements in DECEMBER 1967 issue must reach these offices by 20th OCTOBER addressed to:
The Advertisement Manager, Tape Recorder, Link House, Dingwall Avenue, Croydon, CR9 2TA.

SITUATIONS VACANT

Young man wanted with some knowledge of
tape recorders, Greater London applicants
only. Box No. 518 (London).

LONDON BOROUGH OF EALING
EDUCATION DEPARTMENT.: LABORA-
TORY TECHNICIAN—VISUAL AIDS, re-
quired at Ealing Technical College, St. Mary’s
Road, Ealing, W.5. Duties include prepara-
tion of equipment for Audio Visual Classes,
cine-projection and care of films, tapes, etc.
Salary scale T2 £810-£935 per annum in-
clusive. Apply to the Registrar at the College
:(J.:s] solém as possible. E. J. Cope-Brown, Town

CrK.

FOR SALE—PRIVATE

Ferrograph 4AN, recent overhaul, manual
g.ng tapes. £45 o.n.o. Phone Camberley
4348.

Tape Recorder back numbers 1959 to 1967,
82 copies. Offers to—Horton, 74 Pontefract
Road, Barnsley, Yorks.

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

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

Gee’s Recording Tape and Audio Accessories
cost less ! Send 1/- for illustrated catalogue.
Gee Bios. Radio, 15 Little Newport Street,
London, W.C.2. Gerrard 6794.

BIB tape head maintenance Kkit. Save
repair costs, ensure better recording repro-

duction. Send P.O. 12/6 to Lloyd Paton &
Co. Ltd.,, Ralli Building, Stanley Street,
Salford, 3. Details sent, special prices.

‘Grundig, Truvox, Sharpe RD 504, BASF
tapes’.

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

Tin. 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. Tape to disc—latest high
level disc cutting, all speeds. Mastering
pressings. Studio mobile. 14 Willows Avenue,
Surrey. MITcham 9952,

County Recording Service (A.P.R.S.) for
tape to disc, master discs and pressings.
Suppliers of cutting sapphires for all disc
recorders. London Road, Binfield, Berks.
Tel. Bracknell 4935,

Professional mobile and dubbing. High
quality mobile recording ; Tape/Disc copying
and mixing; quantity pressings; custom
built equipment ; professional tape recorders,
etc.,, serviced. L.F. Recordings, 24 West
Kensington Mansions, Beaumont Crescent,
London, W.14. 01-385 0697.

Tape in bulk ! 3,600 ft. top quality German
L.P. tape wound on centre for only 64/- post
free. Contemporary Sound, 3 West Square,
Iver, Bucks.

AKG D19E microphone with case, as new.
£14 o.n.o. Christian, 39 Webb House, Fount
Street, S.W.8.

Quad 2 mono control unit, good condition
but two slightly noisy potentiometers. £6.
Box No. 523 (Essex).

FOR SALE—TRADE

309% off BASF tape, L.P. 7in. reel 1,800ft.
3/-, D.P. 7in. reel 2,400ft. 52/6. P. & P. 5/-
geé ggdcl’. W.S.L., 104 Norwood High Street,

Pre-recorded tape cassettes for Philips,
Dansette, Stereo-tone recorder players. 6d.
stamps bring catalogue and details of money-
saving library and part exchange services.
Jiffy-fast postal service of over 400 domestic
and imported items. Musicassette Supply
Company, 13/501 Angel Street, Worcester.

““Have you an old Saja tape recorder ?’’
“Do you wish to trade it in?” “We will
make you a better offer against a new machine
from the following choice.” Tandberg, Revox,
Grundig, B & O, Eltra, Ampex. Write for
full details to the Tape Recorder Centre, 266
ggaegrloo Road, Blackpool, Lancs. Tel.

Your sole U.K. agent for spares/service of the
Saja recorder. C. Braddock Ltd. (Blackpool
45049).

WANTED

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

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

Operator’s handbook or service manual
wanted for early Reps Excello tape recorder,
to borrow or buy. Box No. 522 (Barnet).

Wearite or Brenell recorder or tape-deck
wanted. Age and condition immaterial but
must include 15 i/s speed. Can collect in
Essex/London areas. Box No. 521 (Westeliff-
on-Sea).

Wanted: copy of The Frost Programme (?7?
January). The one Michael-taking audience
research methods including marriage and
politics. Box No. 524 (London).

Circuit diagram for Carol Synchronizer CS/1,
also 4/4 magnetic R/P head. 39 Rookery Lane,
Lincoln.

Good condition June to December 1964 Tape
Recorder; September, October Hi-Fi News.
Young, 58 Furzefield Road, Welwyn Garden
City, Herts.

MISCELLANEOUS

Repairs. Our modern service department,
equipped with the latest test equipment
(including a wow and flutter meter and multi-
plex Stereo Signal Generator) is able to repair
Hi-Fi and Tape Recording equipment to
manufacturers standards. Telesonic Ltd., 92
g‘ouenham Court Road, London, W.1. 01-636

177.

Skilled tape recorder repairs carried out by
expert personnel of many years experience
backed by extensive test equipment: Wow and
flutter meter, audio valve voltmeter, audio
generator, oscilloscope, etc., with final test
performance figures quoted if required—
Ferrograph specialists. Tape Recorder Centre,
Tel-Lee-Radio, 220 The Broadway, Wimble-
don, S.W.19. 01-542 4946.

Hi-Fi installations and servicing by pro-
fessional engineers (assoc. A.P.R.S.). L.F.
Recordings, 24 West Kensington Mansions,
Beaumont Crescent, London, W.14. 01-385
0697.

“Joining Worldwide Tapetalk was the best
move I made . . . I am pleased beyond words”,
says Member 671 of South Africa. Britain’s
largest tape exchange welcomes you. Details :
WWTT, 35 The Gardens, Harrow.

British Patent No. 911518. Magnetic
Recording and Playback Head. Owner
desires commercial exploitation on reasonable
terms by licence or sale. Enquiries : H. D.
Fitzpatrick & Co., 5 Park Gardens, Glasgow
C.3. and 27 Chancery Lane, London, W.C.2.

Far and Wide Recording Club, Maidstone,
Kent.—Details free, s.a.e. please.
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e told you...

Which is the finest e — *
mono tape recorder .

you can buy?

The B pecorder priced fram 1dens
- .

They told

% 6

This is a superiative
machine, quite the best
domestic tape recorder

I have experienced.
Geoffrey Horn

—The Gramophone,
May 1964.

Now trya

i

What is the most
important feature of
any tape recorder?

this ia!

youl...

My comment on this 736HS is to
admit that | have squandered the
housekeeping money for months
to come by investing in It as a
reference standard and yardstick
against which all future re-
corders will be judged.

Alec Tutchings

—Tape Recorder, May 1967.

% 6

In terms of performance,
however, it is superior
to such an extent that it
makes the rest seem
toys.
David Kirk
—Tape Recorder,
May 1967.

Revox at home

At |19gns. unquestionably the finest
value precision machine

Berks.
hammond

C. E. Hammond & Co. Ltd,,
90 High St., Eton, Windsor,

Telephone : Windsor 63388

FIND OUT FOR YOURSELF

how smooth the response, how clean and exact the treble,
how free from wow, flutter and background noise

your recordings can be. Enjoy the pleasure and precision
of Swiss engineering at its best applied to a tape transport
mechanism that has three motors, three heads and a
capacity for even professional 104" spools. Prove

for yourself why the Revox has become the standard

for both quality and performance in the high fidelity
recording field. Complete the coupon below and try

a Revox over the weekend —free and completely

without obligation

i TRY A REVOX FOR

I wish to try a Revox without obligation for the weekend.
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