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The outstanding new Tandberg 6x 

i 

V. flA 

  

—«— 

•The world's best stereo tape deck plus new 

bias head for guaranteed frequency response 

and unbeatable signal to noise ratio 

Tandberg have taken their finest tape deck, 
added a Bias head and refined the circuitry. 
The result is the Tandberg Model 64X. 
Frequency Response: 
W per sec: 20-25,000 c/s 
(±- 2 dB 30-20,000 c/s). 
3J* per sec; 20-18,000 c/s 
(± 2 dB 30-15,000 c/s). 
W per sec: 30-12,000 c/s 
(± 2 dB 40-8,000 c/s). 
Signal to noise ratio: 
7)" per sec: 62 dB. 3J" per sec: 59 dB. 
IJ" per sec: 56 dB. 

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

* Also incorporates Multiplex Filters (for 
stereo radio recording). 
* A centre channel amplifier for simul- 
taneous playback of two tracks into mono 
headphones. 
* A fully transistorised oscillator circuit. 
* Cathode follower outputs. 
* 'On and off" the tape' monitoring. 
* 'Sound on sound' facilities. 
* Superb teak and stove enamel finish. 
The Tandberg 2 or 4 track, 3 speed Series 
6X. 115 Gns. 

famMierg 

[""Please send me full details on the-1 
Tandberg 

1 

T, 

JL 0 
Also full details on the Series 

8 9 12 

□ □ □ tick as appropriate 

Name ... 

Address 

Post to Dept. T.R.7 
| Elstone Electronics Limited, 

Hereford House, North Court, 
l^off Vicar Lane, Leeds, 2. j 
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TAPE recorder 

82 CENTRE 82 

V mm ■ 
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Over 100 different Tape Recorders and Hi-Fi equipments: 

ONLY ONE IS RIGHT FOR YOU 

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

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

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

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

% UNBEATABLE NO INTEREST TERMS 

% OVER 100 MODELS ON DISPLAY 

% EXPERT STAFF. EXPERT ADVICE 

% GENEROUS PART EXCHANGES 

% UP TO TWO YEARS FREE SERVICING 

SHOWROOMS : 
82 HIGH HOLBORN, W.C.I. (I minute Holborn Underground) CHAncery 7401- 
242/4 PENTONVILLE ROAD, N.I (3 minutes from Kings Cross Station) TERminus 8200. 
228 BISHOPSGATE, E.C.2 (I minute Liverpool St. Station) BIShopsgatc 2609. 
36 LEWISHAM HIGH STREET, S.E.I3 (I minute Lewisham Station) LEE Green 2399. 
2 MARYLAND STATION. E.I5 (Adjacent Maryland Station) MARyland 5879 
205 HIGH STREET NORTH, E.6 (Opposite East Ham Station) GRAngewood 6543. 

SONY VIDEO 

We are pleased to announce our appointment as 
main agents for the distribution and sale of the fan- 
tastic new SONY VIDEO TAPE RECORDING 
EQUIPMENT. By the time this advertisement 
appears we hope to have on display in all our show- 
rooms this fantastically low priced high definition 

V.T.R. EQUIPMENT. 
The Sony Video Recorder complete with Sony High 
Definition Monitoring Television sells at the unbelievably 
low price of 350gns. and the High Definition Camera, if 
required, for a further l2Sgns. At under £500 you are able 
to purchase a complete V.T.R. of quality comparable to 

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

NOTE: HOURS OF BUSINESS 
BISHOPSGATE: 
Monday to Friday 9 a.m. to 6 p.m. Closed all day Saturday. 
Open Sunday 9.30 a.m. to 2 p.m. 
KINGS CROSS, STRATFORD. LEWISHAM. EAST HAM: 
Monday to Saturday 9 a.m. to 6 p.m. Half-day Thursday. 
HIGH HOLBORN : 
Monday to Friday 9 a.m. to 6 p.m. Saturday 9 a.m. to I p.m. 

NUSOUND TAPE RECORDER CENTRES 

HEAD OFFICE: MAGNATAPE HOUSE. 191 PLASHET ROAD, UPTON PARK, LONDON, E.I3. GRAngewood 2185 
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Mastertape 

No better quality tape made today. No wonder Mastertapes 
have so many faithful users. Join them and enjoy more 
satisfying tape recording every time. There is a complete 
range of sizes covering Standard Play, Long Play, Double 
Play and Triple Play. All Mastertapes have the new specially 
developed coating for improved output plus the new 
"Masterstik" leader (Pat. Pending). 

Visit the MASTERTAPE Suite at the MORTON 
HOTEL (next door to the Hotel Russell) Audio 
Fair Time—March 30th to April 2nd. 
"SENDA-MESSAGE" 

100ft. of tape on lightweight 
spool in special ready to post 
envelope. Send your greetings 
on "Senda-Message" and you 
can be sure that your voice 
will be carried safely to any 
part of the world. Total 
weight under -{oz —enquire 
at your local post office for 
details of reduced Phonopost 
rates. 

Mm 

Available from all good dealers 

Manufactured in England by : 
MASTERTAPE (MAGNETIC) 

€1 
i 

mLji 

■ \ mi 

iSii 
i 

1 

LTD., Colnbrook, Slough, Bucks. 

3 0^Y <3 n\v 

one?* <sv 
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Mndberg HS- iiii s i'l • 1 

ThiAH Connoisseur  « 0 0 7 0 0 ,20 
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★INTEREST FREE H.P. TERMS STEREO,MONO 

e
P»rt-e.x$l?angef; Qpen Saturday 6 p.m. S^ny'foloA ^ G II II 0 US If Friday 6.30 p.m. If unable to call write for brochures Philips EL3555   26 5 o 4 7 6 75 

3-speeds. 10-watts output. Separate treble and bass tone Sony TC260 !!! 33 11 o I '3 2 97 

MAINS 4-TRACK 
Fidelity Playtime 
Ferguson 3222 ... 
Grundig TKI40 
Philips EL3558 ... 
Ferguron 3224 ... Wyndsor Vanguard 
Philips EL3556 ... 
MAINS 2-TRACK 
Ferguson 3220 
Grundig TKI20 
Tandberg 823 
Brencll Mk. 5/3 
Brcnell Mk. 5/3 'M' 
Ferrograph 631 ... 
Ferrograph 633 

Deposit 
£ $. d. 
9 9 0 

12 Month// Cosh 
Payments Price 

£ s. d. Gns. 
Ill 6 12 5 0 2 0 10 

13 6 0 2 4 4 
14 14 0 2 9 0 
15 8 0 
20 13 0 
21 14 0 

2 II 
3 8 IQ 
3 12 4 

27 
35 
38 
42 
44 
59 
62 

25 
29j 

54 
74 
93 
95 

★ INTEREST FREE H.P. TERMS 
Part-exchanges. Open Saturday 6 p. 

r 6.30 p.m. If unable to call write for brochures 
10-watts output. Separate treble and 

REPS 

RIO 

Mk. Ill 

controls Auto-stop. Locking pause control. Mixing and 
straight-through amplification facilities. Supplied complete 
with Tape and Microphone. Makers 2-year Guarantee. 
2-track Model 59gns. 
£20.13.0 deposit and 12 monthly payments of £3.8.10. 
4-track Model 69gns. 
£24.3.0. deposit and 12 monthly payment of £4.0.6. 

DEPT. (R) 186-188 WEST END LANE, 
     <6 

TeEMDEIltO™fH™ 
WEST HAMPSTEAD, LONDON NW6 
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STEREO/MONO 
Philips EL33I2 
Sony TC250A 
Philips EL35S5 ... 
Akai 1710 
Sony TC260 
Tandberg Scries 12 
Truvox PD104 ... 
Beocord IS00 ... 
Beocord 2000K De Luxe 
Revox 736   
Beocord 2000T De Luxe 
Akai X-3S0   
Akai X-35S   
BATTERY 
Philips EL330I  
Telefunken 301 d-T 
Akai X-d Stereo 
Uher dOOOL   

19 
26 
27 13 
33 19 
36 IS 
36 IS 
36 IS 
d3 IS 
dd 9 
dS 3 
66 10 
83 6 

18 18 
3d 13 
36 I 

0 I 

2 6 
2 6 

10 6 

IS 6 

d8 
57 
75 
79 
97 

105 
105 
105 
125 127 
129 
190 
239 

27 
5d 
99 

103 
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EMI TAPE 

THE SOUNDS 

OF 

EXCITEMENT 

KEN DODD 
For Someone Special Columbia TA-SX6114 

CLIFF RICHARD & THE SHADOWS 
Cinderella Columbia TA-SX6103 

GEORGE SHEARING 
That Fresh Feeling Capitol TA-T2567 

HANK WILLIAMS 
The Legend Lives Anew MGM TA-MGM-C8031 

— 
T** T : mm 
tJVIl IMM 

•SSIV/JUW urrssxr 
Tw s«i*ris' nifwwic «»«i-i *omo 
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3X I.P S. TWIN TRACK MONO TAPE RECORD 
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3% I.P.S. TWIN TRACK MONO TAPE RECORD 

-=s= t%te Legend Lives Anew 

HANI IN 

,< 

3'/ I P S. TWIN TRACK MONO TAPE RECORD 
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K.J. ENTERPRISES 

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 20% OFF 
BRAND NEW, PREMIUM GRADE POLYESTER BASE TAPE WITH FULL LEADER. FULLY GUARANTEED AND IN NORMAL MANUFACTURER'S PACK. 

PHILIPS - BASF SCOTCH 
STANDARD PLAY List Our price DOUBLE PLAY List Our price STANDARD PLAY List Our price DOUBLE PLAY List Our price 
4- 300'   10/6 8/6 3" 300' 14/- 11/3 5" 600'   20/6 16/4 3" 400' 16/6 13/2 
5-600'   21/- 16/10 4" 600' 25/- 20/- 51" 900'   27/6 22/- 4" 600' 24/6 19/6 
Si" 900'   28/- 22/6 41" 900' (BASF) 30/- 24/- 7" 1200'   35/- 28/- 5" 1200' 41/9 33/6 
7* 1200'   35/- 28/- 5" 1200' 42/- 33/8 LONG-PLAY 5}" 1800' 55/- 44/- 
LONG PLAY Si" 1800' 55/6 44/6 3" 300'   9/6 7/6 7" 2400' 76/6 61/- 
3-210'   9/- 7/3 7- 2400' 77/6 63/- 4" 450'   I4'6 11/8 TRIPLE-PLAY 
4" 450'   14/6 11/8 TRIPLE PLAY 5" 900'   27/6 22/- 3" 600' 24/9 19/6 
41- 600'   21/- 16/10 3- 450' 22/- 17/8 51" 1200'   34/6 27/6 4" 900' 38/6 30/6 
5" 900'   28/- - 22/6 4" 900' 39/- 31/3 7" 1800'   49 - 39/- DYNARANGE (L/P) 
SJ" 1200'   35/- 28/- 4} 1200' (BASF) 49/- 39/6 81" 2400'   72/6 57/6 5" 900' 32/3 25/9 
7" 1800'   so/- 40/- 5" 1800' 66/- 52/10 STANDARD (ACETATE) 5}" 1200' 40/6 32/6 
SI" 2400'   72/6 58/- 

7S-r362000?'}<8ASF) 
90/- 72/- 5}" 850'   24/6 19/6 7" 1800' 57/6 46/- 

115/- 92/- 7" 1200'   30/- 24/- 81" 2400' 83/6 66/6 

Postage and packing 2/-. Orders over £3 post free 

BASF TAPE - 33i% Reduction 
A special offer of the famous Premium Grade Polyester Base Type. Brand new. 
boxed, with lull leader, stop foil, and polythene sealed. Multiples of three 4' and 
4i" sizes can be supplied in the BASF 3-Compartment Plastic Library Cassettes 
at no extra cost. 
TYPE DESCRIPTION LIST PRICE ONE THREE SIX 
LGS 26   600' D/P 4" reel 25/- 17/- 49/- 93/- 
LGS 26   900'D/P 4i-reel 30/- 21/6 62/6 120/- 
LGS 35   900' L/P si" reel 28/- 17/. 49/- 93/- 

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

TAPE 40% Off GRUNDIG 
Brand new, fully guaranteed, Premium Grade Magnetic Tape. Complete with the 
specially designed Grundig Tape Storage Container. Full leader and stop foil at 
both ends and suitable for use with all makes of tape-recorder. 

DON'T MISS THIS RARE OPPORTUNITY. SEND NOW! 
TYPE DESCRIPTION LIST PRICE ONE THREE SIX 
GL 18   1800'L/P 7-reel 50/- 29/6 86/- 165/- 
GL IS   1200' L/P 5J" reel 35/- 22/6 65/- 125/- 
GS 15   900' SIP Si" reel 28/- 17/- 49/- 93/- 

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

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

list Price One Three Six 
450' on 3' reel ... 22/- 12/- 35/- 66/- 
600' on 31" reel   ... 27/6 14/6 42/6 82/6 
900' on 4" reel   ... 39/- 20/6 60/- 117/- 

1800'on 5'reel   ... 66/- 34/- 101/- 198/- 
2400' on 51" reel   ... 90/- 46/- 137/- 270/- 

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

Don't forget our other ACCESSORY BARGAINS ! 
Tape Head Demagnetiscr, essential for any enthusiast ! Ready for immediate use. 

Fully guaranteed. Worth 50/-  Only 27/6 P. & P. 2/- 
Tape Splicer, fully auto., no razor blades. Worth 32/6 Only 16/6 P. & P. 2/- 
International Polyester Tape 2400' 7" reel (boxed) Only 25/- P. & P. 2/- 

SEND FOR LISTS OF OTHER TAPE AND HI-FI BARGAINS 
K. J. ENTERPRISES, (Dept. TR), 17 THE BRIDGE, WEALDSTONE, 
MIDDLESEX (OPPOSITE HARROW & WEALDSTONE STATION) 
01-427 0S95 (CLOSED P.M. WED. A SAT.) REFUND GUARANTEE 

AGFA TAPE-HALF PRICE! 
Brand new. Premium Grade, Polyester Base Tape from this famous manufacturer. 
Boxed, with full leader, stop foil and polythene scaled at this exceptionally attractive 
price. 
1200' on 7" reel. Normally 35/-. OUR PRICE I9/6. P. & P. 2/- single reels. 
Three reels for 55/6, six reels for 105/-, post free. 

ILFORD TAPE near HALF PRICE 
A bulk purchase of premium grade, top quality POLYESTER MAGNETIC TAPE 
from one of the world's foremost experts in film coating technology. With FULL 
LEADER stop foil. Polythene wrapping and in original manufacturer's boxes. 
Available in long-play base only at these BARGAIN PRICES ! ONE THREE SIX 
900'on 5" reel. List price 28/-  16/6 48/- 90/- 

1200' on 5J" reel. List price 35/-  28/6 65/- 125/- 
1800'on 7'reel. List price 50/-  28/6 84/- 160/- 

Please add 2/- P. & P. for single reels. Otherwise POST FREE ! 

SCOTCH 3M TAPE - HALF PRICE! 
Brand new, fully guaranteed, premium grade, polyester base magnetic tape, double 
coated for the electronic industry. 
SCOTCH (ISO D/C) Polyester L/P. 900' on 7" reel. ONLY IS/6, P. & P. 2/-. Three 
reels for 45/-, post free ; six reels for 84/-, post free. Boxed add I/- per reel. Can 
be supplied on SJ' reels at special request. 

["to K. J. ENTERPRISES (Dope. TR). 17 THE BRIDGE, WEALDSTONE. MIDDLESEX ' Please supply your lists and goods as detailed below:   
Qty Description of Goods 

Total for post and packing 

Amount 

JI enclose my remittance for Total 
NAME  

| ADDRESS   
I (Print Please)  
i April 1967 
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one switch 

 to give you 

two mikes 

The Philips P33, is a superb, professional 
microphone at a medium price, which pro- 
vides cardiod or omni-directional character- 
istics — at the click of a switch. 
The frequency response is 80 c/s to 15 kc/s 
+/- 3db. It is flat over a wide range and 
remains flat in the low frequency range when 
used close up. In the cardiod mode sensitivity 

at the rear is 17 db less than at the front. 
Impedance is 500 ohms. 
The P33 is mounted in a quick-release holder 
and can instantly be used as a hand-held 
microphone complete with a detachable, twin 
screened cable 16 feet in length. In addition an 
anti-vibration mounting is available, preventing 
transmission of rumble from the stand. 

v- 

Mod®#* appearance coupled with high 
quality make the P33 a must for 
entertaming, recording and public 
address^A.sk your dealer for details 
or contaofe; \ 

PEH 
s o u n a a n cf v / s / o n 

PETO SCOTT LIMITED 
Addlestone Road, Wey J||||y|ej: Weytiridge 45511 |r 

PETtjD SCOTT for Philips proflisional ? 
C W PS 17 
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MUCH TOO IMPORTANT NOT TO SEE 

From the biggest crescendo to the 

smallest whisper, Truvox means 

supremacy in sound. A perfect 

combination of beautiful design and 

faithful reproduction. Recorders, 

Tape units, Amplifiers, Tuners and 

Speakers - no other machines can 

match them at their price. 

See, hear and compare them 

BOOTH 12 
DEMONSTRATION 

ROOM 248 

AUDIO FAIR 

ft 

m ! m. l 

FREE! 
Post this coupon lor free 

illustfaled pre-view 12 page Brochure. 

NAME.. 

ADDRESS.. 

TRUVOX 
TRl.'AF . 

TRUVOX LIMITED • NEASDEN LANE ■ LONDON • NWIO-TEL: DOLlis HIM 8 Oil 
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APRIL 1967 VOLUME 9 NUMBER 4 

INCORPORATING 
SOUND AND CINE 

EDITOR 
JOHN CRABBE 
DEPUTY EDITOR 
DAVID KIRK 
ADVERTISEMENT MANAGER 
ROBIN WELLS 

Editorial and Adverlislno Offices: 
LINK HOUSE 
DINGWALL AVENUE 
CROYDON, CR9 2TA 
Telephone: MUNIclpal 2599 

@ Link House Publications Ltd., 1967 
All rights reserved 

COVER PICTURE 

Our cover, this month, has some of the 
characteristics of a 'What is it?' puzzle 
photograph. Supplied by the S//am 
Electrical Instrument Co. of Torquay, 
it portrays the assembly of Ferrograph 633 
tape recorders, all of which employ 
Sifam meters. 

SUBSCRIPTION RATES 

Annual subscription rates to 
Tape Recorder and its associated 
journal HI-FI News are 30s. and 
38s. respectively. Overseas 
subscriptions are 323. 6d. 
(U.S.A. S't-SO) 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. 

WHY DO YOU buy Tape Recorder ? Is it for the 
reviews, constructional articles, the servicing 
pieces, perhaps the plays ? Or are you simply 
endeavouring to keep in touch with general 
progress in the magnetic recording field ? Are 
you a middle-aged gadget-minded rose-grower 
in Slough, or a technically-inclined pipe- 
smoking professional bag piper in Leeds ? Is 
tape recording the burning hobby of your life 
or are you simply an industrial spy looking 
for something more compact than an EMI H 
to conceal in an inside pocket ? Perhaps you 
thirst after technical knowledge for its own 
sake ? 

In order to cater as best we can for our 
readers, we find it necessary to keep in touch 
with their likes and dislikes. Our large post 
bag is a great help here, but from time to time 
it is necessary to search elsewhere for such 
information. 'Elsewhere" in this case implies 
the Questionnaire to be found on page 169. 
A few moments of your time in completing and 
posting this (no stamp needed) will provide us 
with a representative picture of our reader- 
ship, from which we may mould the future 
shape of Tape Recorder. 

There have been several market surveys of 
this type conducted in tape recording circles— 
by manufacturers and fellow-publishers—but 
only rarely have the results been made avail- 
able to those who provided the initial data. 
For our part, we propose to publish those 
findings likely to be of interest to readers, the 
report appearing in the June issue. We hope 
this will remove the element of personal 
detachment surrounding the majority of 
market surveys. 

An early Easter means an early Audio Fair 
this year, and we look forward to meeting 
readers and contributors at our booth and in 
Room 152 in the Hotel Russell. The number 
of new recorders expected to be introduced 
this year is rather below the figure we have 
come to expect, one reason being that none 
of the normally prolific Japanese manu- 
facturers have superseded their current ranges. 

No suggestion has been put forward to dale 
that Sony will be demonstrating either of their 
video recorders, and no mention made of the 
Akai cross-field video recorder in Pullin 
demonstrations. The apparent delay in getting 
the various domestic VTR's off the ground 
suggests, to us, that the teething troubles in 
mass producing such machines are more 
formidable than was anticipated. With laser 
techniques finding practical applications in 
conventional and three-dimensional television 
systems, we are inclined to prophecy a change- 
over from magnetic to optical recording at 
some lime in the future. Lasers have already 
been employed with success in data storage, 
photo-sensitive film being scanned by a 
modulated light beam. Replace the film 
with transparent plastic tape, increase the 
laser strength to a level that will melt a portion 
of the tape, incorporate a lateral scanning 
system—a Id Zenith—and there is your VTR. 

Nothing to wear out, optical editing and 
projection, and a choice of optical or magnetic- 
stripe sound. In common with Arthur C. 
Clarke, and the celebrated orbiting com- 
munications relay system, we are inclined to 
patent the idea ! 

But here we verge on science-fiction, and 
in the meantime we must cultivate our iron- 
oxide age hobby. One potentially potent 
cultivator is the British Amateur Tape Re- 
cording Contest, the administration of which 
recently passed from the hands of the equip- 
ment manufacturers to those of the word 
assemblers. The Editors of several prominent 
audio journals now comprise a committee, 
under the chairmanship of Mr. C. Rex-Hassan. 
Since the chairman is deeply involved in 
organising the Audio Fair, it seemed particu- 
larly apt that the next annual contest should 
be initiated formally at the Hotel Russell. 
And this is precisely the send-off to be given to 
the contest this year. 

It is to be hoped that the reorganisation, 
which seems at last to have placed the Contest 
firmly on its feet, will result in a greatly 
increased number of entries. 

FEATURE ARTICLES 
148 A HIGH QUALITY MIXING UNIT 

—PART 2 
By John Fisher 

153 ANTICIPATED FARE 
157 IN THE FIELD—PART 1 

By Philip Radlord 
159 COMMENTS OF A COMMENTATOR 

By John Ashcroft 
162 THE MINIFLUX UNIVERSAL TAPE 

PREAMPLIFIER 
169 TAPE RECORDING—AN ENQUIRY 

INTO THE HOBBY 

REGULAR ITEMS 
147 WORLD OF TAPE 
171 READERS' LETTERS 
174 TAPE RECORDER SERVICE—No. 64 

By H. W. Hellyer 
173 FIELD TRIALS OF BATTERY 

PORTABLES—No. 19 
By David Kirk 

167 SOUND AND CINE 
By Anthony Wigens 

186 CLASSIFIED ADVERTISEMENTS 

EQUIPMENT REVIEWS 
179 GRUNDIG TK340 

By A. Tutchings 
182 UHER 724L 

By A. Tutchings 
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Ever Ready pack the 

into battery operated tape recorders 

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- 
tion and much, much longer playing time ! 

Load up with Ever Ready Power - your 
customers will be expecting it. 

The Ever Ready Co (GB) Ltd • Ever Ready House 
1255 High Rd-Whetstone-London N20-HILIside8877 

EVER READY 

HIGH POWER 
BATTERY 

IHv M Ever Ready 

pack the power in 
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WORLD OF TAPE 

POLLUTION ANALYSES 
THE problems of water pollution and 

contamination are being studied by the 
Ministry of Technology's Water Pollution 
Research Laboratory with the aid of a multi- 
channel tape recorder. Radiation detection 
equipment installed in a 27fl. catamaran 
detects and records pulses created by a potas- 
sium bromide solution, the latter being added to 
sewage entering an outfall sewer for a period of 
some two hours before measurement. Four 
scintillation counters, located at various 
depths beneath the catamaran, feed data to 
separate tracks of Scotch tape, two further 
tracks being provided to note boat position and 
general information. The tapes are then 
analysed at the Stevenage laboratory and 
transferred to diagram displays. 

AKAI PRICE REDUCTIONS 
PRICES of four tape recorders and two 

loudspeakers have been reduced by Akai. 
Since RPM has been removed from the range, 
the new prices are 'recommendations' only. 
The Akai X-300 has been reduced 5gn. to 
£194 5s. Models MS, X-4 and 910 are now 
respectively £131 5s., £123 18s. and £59 17s.— 
reductions of llgn., 13gn. and 5gn. Akai 
SfV-130 speakers are now £30, and the SS-30 
£13, original prices being £33 15s. and £14 5s. 
respectively. 

'ELECTRONIC MUSIC REVIEW 
A QUARTERLY magazine newly intro- 

duced in the USA is Electronic Music 
Review, devoted "to matters of interest to 
electronic composers, engineers, performers 
and listeners". It is published by the Independent 
Electronic Music Center, Trumansburg, New 
York, 14886, from whom a complimentary 
copy of the first issue is available on request. 

NEXT MONTH 
TO BE PUBLISHED on Friday 14lh April, 
the May Tape Recorder will carry an article 
by three members of the South Devon 
Tape Recording Club, describing the 
recording of An Amateur Stereo Spec- 
tacular. Potential BATRC competitors may 
find inspiration here, while the rest of us 
bury our heads In Tape Drive Systems, 
as outlined by Vivian Capel. 

* 

»V. 
O 

<5 

V- 

AUSTRALIAN TAPE RECORDER 
RECENTLY announced by the Rola Divi- 

sion of the Plessey Components Group, the 
707 is believed to be the first transistor studio 
tape recorder ever produced by 'down-under' 
industry. A solenoid-controlled horizontal 
tape deck is incorporated, with provision for 
full remote control. Designed to meet the 
needs of the Australian Broadcasting Commiss- 
ion, the 707 features continuously-variable 
spooling which, with free access to the heads, 
is claimed to render it particularly suited to 
editing. The transistor electronics include a 
replay monitor amplifier feeding a 12in. Rola 
dual-cone internal loudspeaker. 

AMATEUR TAPE CONTEST 
REFORMED for 1967, the British Amateur 

Tape Recording Contest has a new orga- 
nising committee and is formulating plans to be 
launched at the Audio Fair. Essentially, the 
committee comprises Editors and Technical 
Editors of the three tape magazines and other 
audio publications, with Mr. C. Rex-Hassan as 
Chairman, Miss Brenda Marriott as Vice- 
Chairman and Treasurer, and Mr. John 
Bradley as Secretary. Entries for the 1967 
event may be submitted right up until 31st. 
December, the judging to take place early in 
1968, followed by prize-giving at next year's 
Audio Fair. 

There has been a complete revision of entry 
categories which, with other administrative 
changes, should make for a very lively and 
successful event. An invitation has been sent 
to manufacturers in the tape recording field 
to become patrons of the Contest, and it is 
hoped to use Room 344 and a table at position 
No. 66 on the ground floor of the Hotel 
Russell during the Audio Fair—and in col- 
laboration with the Federation of British Tape 
Recording Clubs—to distribute entry formsand 
answer questions about the 1967 Contest. We 
shall be publishing our own version of the form, 
with supporting information, next month. 
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Seven entry categories are planned : Speech 
and Drama, Documentary, Music, Sound 
Snap-Shot, Technical Experiment, Schools 
(three age groups) and a Set Subject; this 
year the latter will be 'Tape letter to someone 
overseas". Entries may be in mono or stereo, 
with special extra prizes for: (a) the best 
stereo tape in any section, (b) the most humo- 
rous tape in any section, and (c) the best all 
round tape—the Tape of the Year'. Until 
further announcements, any correspondence 
in connection with the Contest should be sent 
to : BATRC, 42 Manchester St., London W.l. 

NOISE REDUCTION 
ALTHOUGH every element in a sound 

reproducing chain contributes electrical 
noise of one sort or another, by far the major 
noise problem with modern equipment is 
caused by tape hiss. 

At the BKSTS on January 25th Dr. R. M. 
Dolby described his new audio noise reducing 
system now being used by Decca which, 
although eliminating all forms of noise 
generated in the stages which are between the 
'black boxes', will be of most benefit in reducing 
hiss. 

Tape hiss is generated by the oxide particles 
comprising the tape coating, and together with 
the signal produces intermodulation effects as 
well as background noise. This effect could be 
clearly heard with single tone bursts recorded 
at the 2% distortion level, as could another 
defect of the medium—print-through. Dr. 
Dolby demonstrated this by playing some fully 
modulated tapes of a solo clarinet, and both 
pre-echo and post-echos were quite distinct— 
this is an effect that readers could easily 
reproduce for themselves with possibly sur- 
prising results. 

The solution to these problems lies in the 
improvement of the tape itself. Manufacturers 
are working on the problem continually, but 
the low-noise tapes so far available work by 
permitting peak (and average) recording levels 
to be increased rather than by reducing the 
residual hiss, and there seems little prospect of 
any dramatic breakthroughs in this direction. 
Another method of increasing the signal-to- 
noise ratio is to widen the track ; readers 
probably know that doubling the track-width 
gives a 3dB bonus. However, professionals 
commonly use iin. tape and to obtain a worth- 
while improvement (say lOdB) by this means 
would entail the use of Sin. tape ! 

Turning to the problems of electronic 
noise-reduction methods, Dr. Dolby outlined 
the problems facing the designer—together 
with some of the phenomena of hearing that he 
could utilize in its operation. 

A demonstration was given of the device, 
using live musicians and with recordings (made 
on a Leevers Rich machine) being A-B com- 
pared with both live and noise-reduced signals. 
The lecture was concluded with a replay of 
some Decca master tapes that had been made 
with the Dolby system. The equipment was 
operated by David Robinson (also of Dolby 
Laboratories) who describes the system in the 
1967 Audio Annual 
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rT"AHE outputs from each of the five micro- 
1 phone amplifiers are mixed, via 4.7K 

isolating resistors, into the low impedance 
input of the group amplifier which raises the 
mixed signal to a level at which it can be used 
to feed the high-level or 'Gram' inputs of 
tape recorders, via the main group fader. 

The input to the group amplifier is at low 
impedance to reduce interaction between 
amplifiers—the signal output from one channel 
should not vary significantly as others are 
faded up or down. The low impedance input 
also reduces cross-talk from one amplifier 
to another, so that a relatively 'clean' signal 
is present at each amplifier output to feed to 
the 'clean-feed' socket; signal from one 
amplifier appearing at the output of another 
has been successively attenuated in the ratio 
of the isolating resistor to the input impedance 
of the group amplifier and then of the isolating 
resistor to the output impedance of the first 
amplifier—an added advantage of the low 
impedance outputs of the microphone ampli- 
fiers. 

The group amplifier used in this mixer is a 
simple one, consisting of another single DC 
feedback transistor pair (fig. 1). The transistors 
used were a low-noise Texas type, a T1XA02, 
for the first transistor, and a Newmarket 
NKT142 for the output. An NKT 216 or 226 
would be equally suitable for the first transistor 
and an NKT 218 for the second. There is 
both DC and AC feedback from the emitter 
of the second transistor, via R7, and additional 
AC feedback via Rg. The DC feedback 
stabilises the circuit for all reasonable tempera- 
ture variations, in spite of the absence of a 
resistor in the emitter circuit of the first 
transistor. 

The first transistor is run at a collector 
current of approximately 1,2mA, and the 
output transistor at approximately 1.6mA. 

TTie AC feedback reduces the input impe- 
dance of the group amplifier and reduces 
any non-linearity distortion in the first stage, 
as well as ensuring a more than adequate 
frequency response for this stage. The second 
stage contributes a small amount of voltage 
gain and should have very good linearity due 
to the feedback from the undecoupled emitter 
resistor. If more gain is required from this 
stage, part of the emitter resistor may be 
decoupled as suggested in the diagram. The 
value of Rg may also be increased to provide 
more gain, but the effect of increasing the 
input impedance of the amplifier should be 
borne in mind before this is carried too far. 
A low impedance output to the clean feed 
selector switch is also available from the 
emitter of the second transistor, providing a 
feed for monitoring that is independent in 
level of the main fader. 

The main group fader is fed (via C3) from 
the collector of the NKT 142. This provides 
a controlled output at a maximum of about 
4K, at an adequate level to feed most recorders; 
the output impedance is low enough to allow 
feeds of several feet of coaxial cable without 
risk of treble loss, hum, noise pickup or 
microphony in the leads. The prototype 
provides two feeds or outputs in addition to 
the clean feed output; more could be accom- 
modated without difficulty if required. Although 
the output impedance is low, the mixer should 
not be fed into too low an input impedance, 
to avoid loading the output severely. 

If the mixer is to feed low impedance inputs, 
a buffer emitter-follower stage could be put 
on the output, and in this case it might be 
worthwhile adding a transformer to enable 
the mixer to feed 600-ohm balanced inputs 
as found on some recorders, particularly 
professional types, GPO lines and some 
forms of PA amplifiers. This modification 
was not considered for the author's mixer, 
although it could easily be added either as an 
additional module or as an external add-on 
unit should it ever be required. 

Outputs of the amplifiers are all at low 
impedance, and are therefore suitable points 
from which to take signal for clean feed with 
nothing more elaborate than an isolating 
resistor to avoid 'killing' the signal in the 
event of a short on the clean feed output, 
and to attenuate any clicks or extraneous 
signal which may be fed back through the 
output from monitoring equipment, etc., to 
which the feed is being supplied. 10K isolating 
resistors are used with the (attenuated) output 
across 600 ohms (fig. 2), to provide a low 
impedance low-level feed to the external 
equipment, which can equally be a monitoring 
amplifier (with preamplifier) or the 600-ohm 
or high impedance microphone inputs of 
another mixer. The use of large isolating 
resistors also means that if a standard 2- 
contact jack plug is inserted in the clean feed 
socket instead of a 3-contact plug, the amplifier 
connected in the mixer to the 'ring' terminal 
of the socket will not be shorted out by the 
barrel of the plug. In an emergency, therefore, 
a single clean feed can be taken from this 
socket quite safely using a two-contact jack 
plug and single, screened cable. 

The BBC microphone amplifier that has 
already been described is a very useful and 
reliable design, and takes care of most of the 
problems that arise when one tries to design 
a microphone amplifier, with the possible 
exception of cost, which is rather high, although 
the amplifier represents very good value for 
money in terms of available quality. It will 
handle very low level signals without con- 
tributing too much noise; on the other hand, 

it will take quite a hefty input before distortion 
becomes a problem. It is also stable over a 
wide range of temperatures, probably wider 
than the range it is likely to encounter with 
normal amateur use. The performance is 
largely independent of transistor characteristics 
(except transistor noise) within quite a range, 
which simplifies construction when one does 
not have an inexhaustible source of transistors 
on tap. 

One of the more expensive parts of the 
amplifier is the input transformer, which in 
spite of the feedback used needs to be a good 
(and therefore fairly expensive) type to realise 
the full potential of the amplifier. For some 
applications some reduction in quality would 
not be noticeable. Many amateur microphones, 
for instance, do not have a flat response to 
the useful ends of the audio range, but are 
nevertheless very useful where the range of the 
microphone is not going to be exceeded too 
much. For instance, a tenor is unlikely to be 
required to sing a note below A. (100Hz), if 
as low, so a microphone whose sole purpose 
is to cover tenors or a tenor soloist need not 
necessarily be flat to much below this frequency 
provided the response /a//s from there on 
reasonably smoothly. Similar arguments apply 
at the other end of the frequency range, and 
since many microphones start falling off in 
response soon after 10kHz anyway, it is not 
always necessary to extend the amplifier 
response much above this. 

The amplifier to be described was designed 
with these thoughts, and cost, in mind. It was 
intended to provide floating inputs for 30/60 
ohm and 300/600-ohm microphones using a 
cheap input transformer and with the rest of 
the circuitry less complex and less expensive 
as far as possible, while retaining facilities 
such as the phase switch and preset gain 
control that are incorporated in the BBC 
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PART TWO 

MICROPHONE PREAMPLIFICATION 

BY JOHN FISHER 
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amplifier. The circuit has been somewhat 
experimental in nature, but the results are 
quite reasonable within the limits set by 
economy, and one amplifier to this design has 
been in the mixer now for a while; no per- 
formance measurements have been made, but 
when used with an inexpensive moving-coil 
microphone the emerging sound is quite 
reasonable, which was after all the basis of 
the design philosophy for this amplifier. 

This microphone amplifier again uses what 
will now be a familiar construction to readers 
(fig. 3), a DC feedback pair as the first stages, 
with the preset control and third stage con- 
veniently borrowed direct from the BBC 
design, both because this makes the modules 
more easily interchangeable and because the 
output stage is basically simple anyway as 
well as reliable. There is no decoupling 
network around the first stage (as there is in 
the BBC amplifier) and, as in the group 
amplifier, there is no resistor in series with the 
emitter of the first transistor, with no apparent 
ill effects. The value of the collector resistor 
may appear a little high considering there is 
no AC feedback over this stage, but with the 
lowish level signals the amplifier gels from 
'domestic' quality microphones—that generally 
have a lower output level than their 'profes- 
sional' counterparts which, as a result of their 
price and/or size, can afford more efficient "" 
magnetic systems for a given frequency 
response—the non-linearity so caused is not 
serious. As the transformer to be used was 
not designed specifically for this circuit or 
particular loading, I felt it safer to avoid 
reducing the input impedance as both trans- 
former and microphone are likely to be happy 
working into a slightly excess impedance. 
There is a small amount of feedback in the 
second stage due to the small undecoupled 
emitter resistor, to improve linearity. 

The original transformer of fig. 3 was 
intended to provide inputs for low and line 
impedance microphones, but there is no 
reason why another type with appropriate 
turns ratio and inductances should not be 
used to cater for other impedances if these are 
required. The pin arrangement used on the 
plug of the prototype module is the same as 
that of the BBC amplifiers to allow the ampli- 
fiers and transformers to be interchanged 
should this ever be necessary, or desirable, 
for testing purposes. 

The input transformer carries the bias to 
the base of the first transistor, a Texas 2G309 
(this is a high-gain low-noise type with a high 
cut-off frequency and useful voltage and 
current ratings). The performance of this 
type makes it very useful in these microphone 
circuits. The collector of this transistor is 
DC coupled to the base of the second transistor, 
an OC44 (an equivalent such as the NKT 142 
could equally be used), selected for high gain 
to make the small amount of feedback from 
the undecoupled emitter as effective as possible. 
The output passes to the standard preset gain 
control (miniature 10K pot) and from there 
to the third stage. The 2G309 operates at a 
collector current of approximately 0.4mA, and 
the second transistor at a current of about 
2.3mA. 

The input transformer needs to be some- 
thing like the Gilson type described earlier, 
and of course this would work as well as any, 

(continued on page 151) 
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Only 2% of imported materials 

go into the incomparable FERROGRAPH 

9, 

nAf 

9 

It's not only patriotism - it's also a devotion to excellence 

In the Ferrograph you'll find no United Nations of components. And for a good reason. 
Components of the undeviating high quality we demand are available right here in 
Britain, and a great many of them we make ourselves without trying to grind down the 
cost to the last penny. If we thought we could do better over the Channel or half way 
round the world, we'd be there—as indeed we are with our finished products. 
Frankly, the Ferrograph offers more than many people want in a Tape Recorder. Its 
reputation, established uncompromisingly many years ago. is based on its recording 
fidelity, its specification written conservatively and with integrity, and its reliability 
sustained over long periods of use often in conditions that would knock the heart out 
of a lesser breed in a few months. The enduring performance of the Ferrograph is a 
byword within the industry. 
These are all generalities, but they spell out a pretty good case for moving up into the 
ferrograph class. 

ferrograph models: 631 95 gns. 531H100gns. 
633 120 gns. 633H 125 gns. 632 126 gns. 
632H 132 gns. 634 132 gns. All models can 
be supplied with teak sides if required. 

Jerrograph 
THE INCOMPARABLE TAPE RECORDER 

Complete and post this coupon to; 
THE FERROGRAPH COMPANY LIMITED 
84 Blackfriars Road, London, S.E.I. 

| Please send me the FREE illustrated Ferrograph leaflet. 
I 1 Please send me the comprehensive 64-page Ferrograph 

Manual for which I enclose £1—refundable when I purchase 
my Ferrograph. 

[ I Mono Q Stereo {Tick items required). 

Name , 

Address. 

TR9 
EOSCBi 
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HIGH QUALITY MIXER CONTINUED 

though one might feel more inclined to build 
the full BBC type if one is spending that much 
on the transformer; the prototype was required 
to work on something really cheap, and a 
'surplus' one was obtained for a few shillings— 
it was a neat little potted type with a turns 
ratio of 3+5^:1! which is of roughly the 
same order as that in the other amplifier. In 
fact the transformer turned out to have a 
response that is sensibly level over the range 
100Hz to 20kHz, when correctly fed and 
terminated—rather fortunate but not to be 
expected! As the base bias current of the 
first transistor is very low, the bias can be fed 
through the transformer without affecting its 
inductance and response. 

It has been suggested that for a really cheap 
low-impedance input stage one could dispense 
with the input transformer and obtain the 
required input impedance—for an unbalanced 
input—by using a common-base stage or a 
common-emitter stage with feedback to the 
base of the input transistor. Indeed, several 
successful designs have been published and 
described in this and other magazines, and 
many more are probably in use; in fact the 
unbalanced input amplifier previously des- 
cribed has been successfully used with a moving 
coil microphone in this way. But these ampli- 
fiers lack the versatility of transformer input 
amplifiers, which can accept both balanced 
and unbalanced inputs with correct impedance 
matching at more than one available impedance 
more important, they also lack the hum 
cancelling properties of a properly connected 
balanced system. One can quite often get 
away with using an unbalanced feed from a 
low impedance microphone with no hum or 
noise problems, and there are a lot of people 
who do so regularly with no problems; however 
it is usually on the most important occasions 
that things go wrong, and generally balanced 
feeds are reckoned to be a safer if slightly 
more expensive bet. It would be possible to 
design a sort of balanced input amplifier using 
no transformer by utilising a 'differential' 
amplifier with the input to the two bases 
directly, but this might run into problems where 
the induced hum or noise currents were large 
as it would be possible for one transistor to 
clip while the other is still conducting, so that 
the balancing effect is lost (quite apart from 
the shift of transfer characteristic towards 
non-linear portions and the resulting harmonic 
and intermodulation distortions). This method 
could be made to work with a lot of care and 
effort, but unless one is keener on circuit 
design than on recording it is probably safer 
to leave well alone and stick to the usual 
method of using a transformer even in this era 
of transformerless circuits. 

Another problem of transformerless circuits 
is that one loses the easy means of incorporating 
a phase change switch. 

It is of course possible to use this microphone 
amplifier even if one does not intend building 
a complete mixer, by building the circuit in a 
small screened box, possibly as a self-contained 
unit working off batteries. The amplifier is 
quite flexible as to supply voltage, and the 
whole unit will function reasonably with a 
supply of 12-24V. As the third stage draws 

FIG. 4 MICROPHONE PREAMP APPLICATIONS 
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most of the current, a very economical micro- 
phone preamp could be built using the first 
two stages only; whether or not one would 
need the preset control would depend on the 
sensitivity and dynamic range of the following 
amplifier. These first two stages could be 
used with one of the small 9V batteries to 
form a compact little unit, or of course two 
batteries could be used to provide an 18V 
supply. The life of the batteries would be long 
with such a small drain, but the usual pre- 
cautions should be taken against leakage and 
consequent corrosion. With reduced voltage 
battery supply the 100-ohm dropper resistor 
can well be omitted, but it might be a useful 
plan to retain the decoupling capacitor to 
prevent the performance deteriorating as the 
internal resistance of the batteries gradually 
builds up. 

VERSATILE PREAMP 
As fig. 4 shows, a microphone preamp can 

be very useful, particularly if battery powered, 
even if one is not building a complete mixer. 
Several recorders have built-in mixing facilities 
for a high and low level source (for instance 
some recorders in the Philips range, and the 
Brenell Type M). A microphone preamp 
allows one to mix two microphones without 
using a separate mixer by feeding the preamp 
output into the high level input of the recorder 
and a microphone direct into the low level 
input; whether or not the third stage in the 
preamp is required depends on the sensitivity 
of the high level stage. Such a preamp can 
also be used when a good quality microphone 
having a rather low output has been purchased 
for use with a tape recorder supplied with a 
high output low quality microphone—quite 
often such recorders which are designed with 
a price in mind utilise cheap, peaky micro- 
phones because the extra sensitivity of the 

microphone means that less gain is required 
in the recorder, possibly saving one stage of 
amplification. In such cases there is sometimes 
just not enough gain available to get a decent 
recording with the better quality microphone. 
The microphone preamplifier can be the 
answer, as with care it can be made to 
contribute very little noise—less than the 
recorder microphone amplifier—and the micro- 
phone preamp output can be fed instead into 
the high level input or if necessary via a preset 
gain control (to avoid overloading the input) 
into the low level input. 

If the recorder is not a very expensive type, 
the contructor may well find an 'economy' 
version of this preamp to his liking; owners of 
more expensive machines such as the Brenell 
mentioned earlier may prefer to 'go the whole 
hog' and build a self-contained version of the 
BBC microphone amplifier, particularly if 
there is any prospect of subsequently building 
a fully fledged mixer. If two high impedance 
microphones are to be mixed, the preamp 
could be the high impedance input amplifier 
previously described, although one would 
normally find it more useful to buy a low or 
medium impedance amplifier for use with an 
appropriate preamp so that the microphone 
lead can be extended. 

On the subject of high impedance micro- 
phones, if one wishes to extend the lead it is 
worth investigating the possibility of removing 
the input transformer, as is possible on some 
moving-coil types without difficulty, to leave 
a low impedance output which can be fed 
down long cables to a transformer (the trans- 
former removed from the microphone would 
do if enclosed in a screened can or metal box) 
or a preamp. If this cannot be done easily, 
one could feed the high impedance microphone 
into the high input impedance preamp and 
feed the output at a lower impedance down 
an extension lead to the recorder or mixer. 
This brings me on to yet another use of micro- 
phone preamps, at the 'wrong' end of the 
cable: instances have been known where the 
only way to overcome an obstinate source of 
noise pick-up in the leads of low impedance 
microphones was to connect a mike preamp 
close to the microphone and run the output 
at high level as well as low impedance, to 
swamp the pick-up. Fortunately one does not 
usually have to resort to such measures I There 
might be something to be said, however, for a 
system which had the microphone amplifiers 
at the microphones and relied on passive 
input stages to the mixer. 

If this seems to have been rather a digression 
from the subject of the mixer, this brings us 
back; but it is hoped that it has been worth- 
while to point out that the circuits have a 
wider application than just in integrated 
mixers. One more suggestion, for those who 
use one of the passive mixers available cheaply 
ready-made (by Brenell, TSL and others) for 
mixing high level high impedance signals, 
is that the use of a preamp would allow a 
microphone to be mixed in also and increase 
its usefulness. These passive mixers have the 
disadvantage, however, that having a high 
impedance output the cable to the recorder 
must be kept short to avoid pick-up of hum 
and noise in the connecting cable. 

Next month we shall examine constructional 
problems of the various circuits that have 
been mentioned. 
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The Beocord 2000 de luxe tape recorder 

has more built-in facilities - and so it should. 

Because you pay 125 gns. for the 
Beocord 2000 you have to look at it 
twice . . . and then look again. Just 
think what you could do with the 
facilities designed into the Beocord. 

The 4-channel mixer section for 
instance. This will enable you to mix 
on to one recording a complexity of 
sounds to give professional results. 
Sound on sound, track to track 
transfer, variable echo, a straight 
through stereo amplifier—all these 
things too. Big 8 watts (R.M.S.) per 
channel output via two switchable 
pairs of stereo loudspeaker sockets. 

Bang & Olufsen U.K. Sales 

Look at the neat functional design, 
which makes this tape recorder 
unique. 

Now you see what we mean by 
quality. 
And 125 gns. suddenly seems very 
reasonable. 

Bang & Olufsen's design theme con- 
tinues throughout the whole range. 
For further information on Tape 
Recorders, Loudspeakers, Turntable 
units and accessories see your local 
B & O Dealer now or write for his 
name and our illustrated catalogue to: 

Division Eastbrook Road, Gloucester. Telephone: Gloucester 21591 London Showroom: 70-71 We/beck Street. London, W.I. Telephone: HUNter 2143 

III 

See the Beocord 2000 and the full B & O range at the Audio Fair ■ Stand No. 54 ■ Demonstration Room 322 
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ANTICIPATED FARE 

LIKE the Motor Show, the International 
Audio Festival and Fair is traditionally 

the occasion when new models—new designs 
and 'improved' versions of existing designs—are 
revealed to the public gaze. The public will have 
rather less to gaze upon this year in the way of 
new models, Brenell, Ferrograph and Revox 
jogging along happily with their respective 
Mark 5, Series 6 and 736 recorders. Even the 
fourth (bias) head added to the Tandberg sits on 
an unaltered version of that Norwegian deck. 
But more of this later. 

The Audio Fair and Motor Show differ in 
one important respect: the latter is not 
normally accompanied, at least to our know- 
ledge, by a string of smaller outside exhibitions. 
Opposite the Hotel Russell this year will be a 
display by Maslerlape (Magnetic), who will be 
welcoming trade and public to view their 
products at the Morton Hotel. 

A little further away at the Grand Hotel, 
Southampton Row, continuous demonstrations 
of Healhkil products will be given by Day- 
slrom. No tickets are required for either of 
these displays. 

A substantial number of additions are being 
made, this year, to the AKG microphone 
family. Although catering mainly for the 
professional user, the company have several 
low-price microphones to offer the amateur. 
One of the most popular is the D.109 lavalier 
microphone which retails at £11. 

Although rather dearer at £30, the D.202 is 
particularly interesting in being the first 
microphone ever to feature separate moving- 
coil units for low and high frequencies. (A full 
description of its design appeared in the 
January Hi-Fi News.) The microphone is said 
to retain its 20dB front-to-back characteristic 
from middle frequencies down to the 15Hz 
region. The D202 has been on the market for 
some while, but will be shown alongside some 
complete newcomers, including the £6 D.1W 
stick cardioid and D.110 lavalier. 

Elaborating on the K.50 headphones, AKG 
have developed an improved and more expen- 
sive K.60, a simplified K.20 model being intro- 
duced at low price with a view to educational 
applications. 

A four-speed transistor stereo recorder—the 
X-2000—is being added to the Akai range. 
Like the X-355, this model features cross-field 
bias and automatic mode-selection. 

An automatic tape loading system, ingenious 
for its simplicity, will be visible in the Ampex 
room, where the 2100 and 1100 Series will be 
demonstrated. The three-head 1100 features 
bi-directional playback, with automatic tape 
reversal, while the four-head 2100 also records 
in two directions. Guarantees tend to lose 
their meaning when a manufacturer offers to 
pay all service costs, within a given period, 
other than carriage, handling, labour and 
components ; but the 2100 is covered by a 
one-year warranty that promises absolutely 
no charge for repair of faults. Pleasantly 
unequivocal. 

A PREVIEW OF TAPE RECORDERS 
AND ACCESSORIES TO BE 
INTRODUCED AT THE AUDIO FAIR 

For those who admire the basic Ampex but 
cannot afford the sophisticated reverse mecha- 
nisms, the 800 is offered at £127 10s. Silicon 
transistors, deep-gap heads, dual capstan drive 
and exceptionally low wow and flutter are 
features that put the Ampex 800 years ahead— 
whichever way one reads the technical 
literature I 

Re-designed spool containers and a Compact 
Cassette are being introduced by BASF. The 
cassette follows the Philips design. A "particu- 
larly interesting" exhibit is planned, though no 
details have yet been given. 

Most manufacturers have so engrossed 
themselves in designing 3i, 2, IJ and -jf- i/s 
tape transports that they appear to have 
forgotten the advantages of 15 i/s. The myth 
has developed, over the last decade, that 
modern recorders are so near perfect at 7-) i/s 
that higher tape velocity is no longer warranted. 
Yet how many of today's under-biased recor- 
ders can offer the effortless treble obtainable 
from even a good disc recording ? If any 
enthusiast believes the difference between 15 
and 7i i/s to be subtle, he would do well to 
listen to a Brenell. This long-established 
company stands alone in having incorporated a 
15 i/s speed on every recorder it has produced. 
No new designs are anticipated at the Audio 
Fair, but the existing range of three mono and 
two stereo recorders will be demonstrated 
alongside the Hi-Fi Tape Link stereo tape 
amplifier. 

Light-action mechanical controls are a 
feature of the TD20, a deck recently introduced 
by BSR. Just how light, potential buyers can 
establish for themselves in the BSR room. 
Speeds are 7i, 3J and 1J i/s—as on the TD10 
—selected by a rotary switch on the spool 
panel. 

The British Amateur Tape Recording Contest 
has Audio Fair connotations, this year, the 
1967 competition being opened formally at the 
Hotel Russell. Further details will be found 
on page 147 of this issue. 

Canada HA10 headphones are being intro- 
duced by S. G. Brown, who consider these to 
be one of the best headsets of their kind 
available anywhere in the world. Frequency 
range is 20Hz—20kHz (30Hz—lOkHzf 3dB), 
with less than 2% Harmonic distorlon and 
l30dB maximum acoustic output per phone. 
Ambient noise is 40dB down at I kHz. The 
headset is supplied wired for binaural listening, 
and has a 2W power capacity per phone. 
Impedance is 8 ohms. 

"A comprehensive book of audio circuits of 
interest to both professional and amateur high 
fidelity enthusiast" is being compiled by 
Ferranli for the Audio Fair. This will include a 
re-designed tape recorder, offering improved 
signal-to-noise ratio over the model demon- 
strated last year. Ferranti silicon planar 
transistors are employed throughout the various 
circuits in the book, which include high- 
quality preamplifiers and a 30W RMS power 
amplifier, (continued on page 155) 
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Apparently the only company who dare 
supply wow and flutter pen recordings with 
every one of their current range, Ferrograph 
will again be demonstrating their Series 6 
recorders. Centre-piece of the display will be 
the 632H—a stereo tape unit with 1W single- 
channel monitor amplifier and speaker. 
Speeds are 15, 71 and 3J i/s and the price is 
£138 12s. A standard version, with l.-J i/s 
replacing the IS i/s speed, is available at 
£132 6s. 

Microphones, reverberation units, a wind- 
shield, a parabolic reflector, and a range of 
active and passive mixers will be displayed 
by Grampian. Very active indeed, the versatile 
1616 mixer incorporates six channels, with 
independent switches and rotary gain controls, 
plus a master fader and output level meter. 
The less elaborate four-channel ISji mixer/ 
control unit will also be displayed. 

A i-track stereo recorder with manual and 
automatic gain control has been added to the 
Grundig range, and will be displayed alongside 
a mains-powered DCI cassette machine. The 
stereo TK2i5 operates at 71 and 3J i/s and has 
most of the features of the larger TK340, 
including off-tape monitoring. Also being 
exhibited is the TK220, a 1-track mono 
machine with 7in. spool capacity. Like the 
TK245, it has manual and automatic gain 
control. 

Insert the product of an American manu- 
facturer in the conception of a Dutch designer 
and you have, for what it is worth, a Scotch 
version of the Philips €60 cassette. Low 
dropout, good frequency response and above- 
average tape life are claimed for the tape 
employed. Also on the 3M display will be 
Dynarange tape, said by 3M to have been 
recommended by Ferrograph, Tandberg and 
Akai for use on their equipment. A self- 
threading reel operating on centrifugal-force 
principles is to be shown. 

Mono and stereo recordings made "under 
domestic conditions" with low-to-medium- 
price recorders will be played by Sennheiser. 
The recently-introduced MD411 triple-im- 
pedance microphone will be demonstrated in 
this fashion. 

A new series of Unisphere microphones 
have been introduced by Share, based on the 
Unidyne cardioid dynamic range. A wire-mesh 
spherical shield is claimed to give excellent 
protection from wind and breath noise, 
rendering the series particularly suited to 
close-speech. 

Demonstrations of Sony equipment will 
commence at fifteen minutes to each hour, 
machines to watch for being the Sony 250 and 
its "big brother", the 350A. Both are preamps- 
only stereo tape units, with headphone moni- 
toring facilities, the 250 having a combined 
record/playback head at £59 17s. while the 
350A offers A-B monitoring at £78 15s. 

STC will be both recording and replaying 
tapes, using three microphones representing 
the low, middle and high-price ranges. The 
subjects will be piano pieces played by two 
members of the Trinity College of Music. 

Cross-field bias receives the backing of no 
less a company than Tandberg, who have 
added a fourth head to their highly-reputed 
Series 6 range. The i-track 64X, to be followed 
in due course by a i-track 62X, has a claimed 
frequency response of 30Hz—20 kHz ±2dB, 

ANTICIPATED FARE 

and 62dB signal-to-noise ratio. Multiplex 
filters cease to be optional on the new marque, 
being fitted to the inputs of all 64X models. 
The filters can be bypassed by feeding through 
auxiliary inputs. 

The British Kinematograph, Sound and 
Television Society have prepared a series of 
demonstration recordings made by Terence 
Long on a Philips Pro 20 at 15 i/s and copied on 
to i-track Revox 736's at 7i i/s. The tapes are 
being made available to exhibitors and simu- 
late the quality that can be attained under 
domestic conditions. If the exercise makes its 
point, we can expect the wares of many 
manufacturers to be demonstrated alongside 
736's. Revox are exhibiting in Room 118 and 
the BKSTS in Room 343. 

With the Bradmalic out of the running, a 
substantial gap has been left in the field of 
semi-professional tape decks. A company 
endeavouring to cater for the advanced 
amateur and for industry is Tape Recorder 
Developments. The TRD 1 was announced 
some twelve months ago, and we are informed 
that 75 % of the first year's production has been 
exported. The basic deck is solenoid-controlled 
and costs £80 17s. Various speed configu- 
rations are offered, the standard model 
being 15, 7i, 3| and 1J i/s, 30 i/s being offered 
at the expense of 1| i/s or -f|- in place of 15 i/s. 
A J-track version employing i in. tape is to be 
demonstrated through a silicon-transistor tape 
amplifier. 

Truvox have a sound design in the PD100 
mechanism and are sticking to it. While the 
deck remains as before, however, the elec- 
tronics are now complimented by silicon 
transistors, an improvement reflected through- 
out the Series 100 range. The £115 10s. 
stereo tape units and, "time allowing", the 
£49 7s. Series 40, will be demonstrated. 

A full-track 7i i/s four-head version of the 
4000L battery recorder will be shown by Uher. 
The 1000 Report Pilot permits precise synchro- 
nisation of sound and film. Pilot oscillator, 
rumble filter and A-B monitoring facilities are 
incorporated, along with a switchable photo- 
electric automatic gain control. This machine 
was first shown at a trade exhibition last 
autumn but no price has yet been announced. 
Other models on display will be the Uher range 
of mains stereo recorders. 

Potential export markets will be prosecuted 
actively by Wilmex and WiUiman throughout 
the Audio Fair, the products of various manu- 
facturers being displayed for the benefit of 
overseas trade visitors. 

The Audio Fair will be open to ticket holders 
from 4 to 9 p.m. on Thursday 30th March, 
11 a.m. to 9 p.m. on Friday and Saturday, and 
11 a.m. to 8 p.m. on Sunday 2nd April. Access 
to the Hotel Russell is most conveniently 
gained by Underground, at the Piccadilly Line 
station Russell Square. A somewhat rickety- 
looking lift meets the surface within sight of 
the Hotel. 

Tickets for the Fair are obtainable free from 
most audio dealers but, in cases of difficulty, 
may be requested from our Croydon office. 
A stamped addressed envelope must accompany 
all requests for tickets, and it is important that 
these are not combined with matters requiring 
separate attention. 
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Parmeko   51 219 
Philips Hi Fi 10 337 
Philips Tape Recorders .. 11 336 
Pioneer   — 111 
Quad  67 504 
Radford   — 448 
Radionette  36 — 
Rank Wharfedale ., 72 502 
Record Housing .. 62 140 
Records and Recording .. 50 — 
Rectavox   13 349 
Revox-Studer 42 118 
Rogers   61 402 
Sansui   73 314 
Sonotone  22 321 
Scotch   23 242 
Sennheiser  29 114 
Shure  44 447 
SME  57 — 
Sony  74 112 
STC  — 202 
Slereosound 9 214 
Tandberg  18 212 
Tannoy   68 547 
Tape Recorder Developments 69 315 
Tape Recorder Spares .. 69 315 
Tape Recording Magazine — 154 
Telefunken  16 542 
Thorens-Franz 28 — 
Truvox   12 248 
Uher  47 122 
Vortexion  — 149 
Whileley   6 237 
Williman   — 244 
Wilmex   — 346 
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PART 1 SINGING TO THE BIRD BY PHILIP RADFORD 

MOST of us associate springtime with the 
singing of wild birds. Poets of all eras 

have written on the subject and now interested 
naturalists use portable tape-recorders to 
record the sounds. Cock birds, usually more 
brightly coloured than the hens, acquire 
their best plumage at the start of the breeding 
season as daylight increases. Biologists tell 
us that birds' endocrine or ductless glands 
increase their activity at this time and male 
birds get attached to a particular territory. 
It is at this stage that song develops; it serves 
to attract and keep a mate and to maintain 
the territory. The pair will, in the main, feed 
and raise their brood in that area. 

Man has long known that bird-song lures 
and excites other birds of the same species. 
Thus, Axel Munthe wrote sadly of the netting 
and capture of birds on Capri. These were 
birds passing on spring migration and drawn 
by the singing of blinded decoy birds. Happily 
the practice is now illegal, but probably the 
playback of suitable bird-song recordings 
would be as effective a decoy. 

That a male song-bird resents any other 
similar bird singing in its established territory 
can be observed readily by a recordist. A 
cock Chaffinch, for example, is a common and 
ardent singer during April and May, Playback 
of its song within its territorial boundaries 
in the nesting season usually brings the bird 
in rapid flight to a nearby vantage-point. His 
slate-blue crest is raised in annoyance and 
the pink breast made prominent. Song is 
rattled out and repeated in vigorous cascades. 
The response fades after a few minutes and 
the bird either loses interest or alarms at the 
presence of a human intruder. Further play- 
back usually restarts the song. Should a 
similar recording be played in autumn or 
winter no Chaffinch pays any attention. 

There is great variety in the character of 
bird-song. The Chaffinch song mentioned is 
a musical and rattling utterance; it contrasts 
completely with the continued churring notes 

of Nightjar or Grasshopper Warbler to which 
I will refer later. However, they are all terri- 
torial songs which originate in the cock bird's 
vocal apparatus. In view of the importance 
of this apparatus to the recordist, perhaps it 
would be advisable to consider briefly how 
birds produce their sounds, and their physical 
nature. 

Birds differ from humans in that song is 
produced in the syrinx. This is a bony box 
situated at the lower end of the trachea or 
wind-pipe and at the junction of the two main 
bronchia! tubes. Inside the syrinx there is a 
free semi-lunar membrane; also, and probably 
more important, there are two pairs of tympanic 
membranes, external and internal. The 
tensions of the tympanic membranes may be 
altered by the actions of muscles. Vibrations 
are set up in these membranes by air exhaled 
from the bird's air-sacs. The trachea and its 
column of air above the syrinx has a resonant 
effect, this can be modified by muscles acting 
externally. 

By comparison, sound production in man 
comes from the larynx. This box is at the fop 
of the trachea; it contains two vocal-cords 
(or folds) which vibrate as air passes over 
them during speech. Their tensions can be 
altered by muscle action and resonating- 
chambers are provided by the mouth, throat 
and nose cavities. The sizes of the resonating 
hollows are modified by tongue and lip 
movements. 

The sound-waves caused by membrane 
vibrations in the bird's syrinx, then, are those 
which the bird recordist wants to get fixed 
on his magnetic tape. Having done so, play- 
back converts the tape's magnetic currents 
to sound energy. This is effected by the play- 
back head; the energy is transmitted to the 
playback amplifier and hence to the loud- 
speaker which results in the production of 
sound-waves which are radiated to the listener. 
I suggest that a recordist with some under- 
standing of the theories of bird-song, both 

biological and physical, is likely to get better 
recordings in the field. Certainly interest is 
increased. 

Now the sound-waves of bird-song can 
be analysed further by the use of the sound 
spectrograph. This instrument allows a 
measurement of the frequency of sound in 
kiloHertz plotted against time in seconds. 
The resulting 'graph' is called a sound spectro- 
gram and at present is used mainly in research 
into the nature of bird and other natural 
sounds. 

Studies of sound spectrograms show the 
variability of sounds which can be made by 
birds. Thus, it has been demonstrated that 
two or even more notes can be produced by 
some birds at the same time. In this country 
the sound spectrograph has proved that a 
singing Reed Warbler may emit two sound 
frequencies simultaneously. Also, evidence 
given by sound spectrograms has shown how 
inexact is the representation of bird sounds by 
human words. For instance, the call of the 
Chiffchaff cannot really be expressed as 
"chiff-chaff, chiff-chaff". Similarly, a Great 
Tit does not really say "teacher, teacher". 
And so it is with most birds which are said to 
'talk', such as Budgerigars. Yet, uncommonly, 
some birds can imitate human speech. Exam- 
ination of spectrograms of some Indian Hill 
Mynahs has shown similar sound patterns 
to that of man. 

A territorial song which has always fas- 
cinated bird-watchers is that of the Grass- 
hopper Warbler. This is a small, inconspicuous 
and streaked brown bird. It usually arrives 
in this country in April or May. When singing 
it is often hidden in undergrowth; it can run. 
mouse-like, at surprising speed through dense 
bush or herbage. The male's song is an 
enigmatic, mechanical reeling. Gilbert White, 
in the 18th century, described the song. He 
told how country people would laugh when 
it was said that the sound was made by a 

(continued on page 161) 
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DAYSTROM 

• • LOOKING FOR SUPERB Hi-Fi 

Choose British Heathkit models 
AND SAVE £ £ £'s BY BUILDING ANY MODEL YOURSELF 

^^^^^^^^AII^models^covered^by^Heathkit^uarante^^^^^^^^^ 

Compare any Heathkit model 
for price, performance, quality 
Ease of Assembly is guaranteed—even for chose wichouc previous experience—by 
the comprehensive yet simple scep-by-stcp construction manual supplied with every 
Heathkit model. 
Because you build them yourself—Heathkit units cost considerably less than comparable pre-assemblcd equipment. You cannot bby the parts any other way as 
cheaply. 
Every Heathkit product—assembled in accordance with our instruction manuals 
is guaranteed to meet published performance specifications, or your money will be 
cheerfully refunded. 
By taking advantage of our convenient credit terms—you can enjoy your model 
right away and pay for it in easy monthly instalments. 

OUR WIDE RANGE INCLUDES 
AUDIO 
Cabinets, Turntable Units. Mono and Stereo Amplifiers, Pickups. Speaker Systems, 
Mono and Stereo Control Units. Tape Pre-amplifiers, Tape Decks, etc. 
RADIO 
AM/FM and FM Tuners, Transistor Radios, SW and Communication Receivers. 
TEST INSTRUMENTS 
A range of Audio Test, Home Workshop, Service and Laboratory instructions. 
MISCELLANEOUS 
Children's Hobby Kits, Tool Kits. Intercom. Electric Organs and a wide range of 
Amateur Radio Gear. 

SEE THE COMPLETE HEATHKIT RANGE IN THE FREE CATALOGUE 

FM TUNER 

MONO AMPLIFIER 
MA-5 

TAPE PRE-AMPLIFIER STEREO CONTROL UNIT 
TA-IS USC-1 

TAPE DECKS 

M TRUVOX 
STUDIOMATIC ► 

AM/FM TUNER 

f' O ft 

STEREO AMPLIFIER 
S-99 

"COTSWOLD" 

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

MONO TAPE PRE-AMPLIFIER, TA-IM 
STEREO TAPE PRE-AMPLIFIER, TA-IS 

Kit 
£19 10 
£25 10 

Assembled 
£28 18 0 
£35 18 0 

TRUVOX D93-2i-track 
D93-4 i-track 

MAGNAVOX '363- i-track 

TAPE DECKS 
£36 15 
£36 15 
£13 10 

MICROPHONES. A wide range. Please let us know your req. 

r 

FOUR CHANNEL 
TRANSISTOR MIXER, Model TM-I 
A muse for the cape enthusiast. Four channels 
allow recording from a wide variety of sources, 
e.g., dynamic and crystal microphones, tuners, 
record players. Kit £11 14 6 
Send for full spec. Assembled £16 17 6 

AUDIO AND HI-FI EQUIPMENT 
20 + 20W AMPLIFIER AA-22U (less cabinet) 
9 + 9W STEREO AMPLIFIER S-99  
3 + 3W „ AMPLIFIER S-33H 
3 + 3W .. AMPLIFIER S-33  

5W MONO AMPLIFIER, MA-5   
I0W POWER AMPLIFIER, MA-12  
SOW AMPLIFIER, MA-50  
STEREO CONTROL UNIT. USC-I  
MONO CONTROL UNIT, UMC-I 

PICK UPS 
DECCA ffss £18 18 0. DECCA DERAM 

£39 10 0 £66 11 0 
£28 9 6 £38 9 6 
£15 17 6 £21 7 6 
£13 7 6 £18 18 0 
£10 19 6 £15 10 0 
£11 18 0 £15 18 0 
£19 18 0 £27 18 0 
£19 10 0 £26 10 0 
£8 12 6 £13 12 6 

£9 19 6 Inc. P.T. 

COTSWOLD or MFS 
SSU-I less legs ... 

Kit Assembled 
SPEAKER SYSTEMS 
  £25 12 0 I £33 17 0 
  £11 17 6 

• • ' 

it. 

•■a 

■=n NEW ! BERKELEY SLIM-LINE HI-FI 
SPEAKER SYSTEM 

A new concept in Heathkit Loudspeaker kit 
design. Completely finished, walnut veneered 
cabinet shell facilitates, faster, easier assembly. 
2 speakers or 12" Bass unit and a 4" mid/high 
frequency unit plus a L/C cross-over network 
give a smooth 30-17000 c/s response. Power 
handling IS watts. 15 O nominal impedance. 
Kit £18 10 0. Assembled £23 0 0. 

EQUIPMENT CABINETS 
MALVERN  £18 I 
GLOUCESTER £18 10 
CHEPSTOW  £11 12 
PLAYBOX (by Record Housing)   — 
Other 'Record Housing' models to order. 

RECORD PLAYERS 
GARRARD AT-60 without Cartridge   

„ AT-60 „ Deram  
SP-2S GC8   
SP-25 ., RI0S   

MOTOR UNIT. GARRARD 401   
.. CONNOISSEUR. 2-speed 

£23 6 0 
£23 15 0 
£16 17 6 
£10 10 0 

£13 1 7 
£17 16 1 
£13 10 8 
£16 4 8 
£32 10 0 
£17 2 II 

REMEMBER 'PACKAGED DEALS' SAVE YOU MONEY. All purchases of associated Hi-fi equipmenc totalling over £40 at one time qualify for inclusion. 
ALL prices quoted above are Mail Order prices. 

WELCOME TO OUR LONDON 
HEATHKIT CENTRE 

In response to the request of many 
customers we have opened a showroom 
and retail stores at 233 Tottenham 

Court Road. 
WHEN YOU ARE IN TOWN WE HOPE 
THAT YOU WILL VISIT US THERE. 

To DAYSTROM LTD. Gloucester, England 
Wichouc obligaCion, please send me TICK HERE 
FREE BRITISH HEATHKIT CATALOGUE  
FULL DETAILS OF MODELS   
Kindly write below in BLOCK CAPITALS 
NAME   
ADDRESS   
  HT-2 
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COMMENTS OF A 

COMMENTATOR 

an interview with 

Keith Macklin 

BY JOHN ASHCROFT 

KEITH Macklin is well known, particularly 
to Northern BBC viewers and listeners, for 

broadcasts ranging from sports commentaries 
and topical TV magazines to the Home Service 
half-hour of hospital record-requests. Just 
What the Patient Ordered. This interview was 
arranged on behalf of the Merseyside Tape 
Recording Society, but the results deserved 
wider circulation. The views expressed are of 
course Mr. Macklin's own, and are not 
necessarily statements of official policy ; but 
they might provoke second thoughts among 
those amateur recordists who frequently claim 
that "the BBC just doesn't want to know .. 
J.A. Starting with a personal question, Keith 
... did you have the traditional shock on first 
hearing your own voice from a tape ? 
K.M. Oh yes ! I thought, like everyone else, 
"Is that me?" Because you hear your own 
voice in some way distorted by the bones of 
the head, you never know quite what you 
sound like. I'd thought I had a rather baritone 
voice, and I found it was more ... well, some- 
where between baritone and tenor. 
J.A. But your voice—on the air, over the 
"phone, or heard 'live'—always sounds pleasant, 
casual, and relaxed. Have you always had 
this advantage, or is it to some extent a style 
that's been developed, consciously or other- 
wise, during your BBC work ? 
K.M. Broadcasting is like everything else : you 
must work at it to do it successfully. People 
early on told me 1 had a pleasant voice, but I 
used to listen to tapes of my Rugby League 
commentaries and when the match got exciting 
I used to go up almost to falsetto, which isn't 
very pleasant. So, over the years, I've culti- 
vated the habit (if this doesn't sound too 
prissy and pompous) of taking the breath with 
which you form words further back into the 
throat, which produces a deeper sound. 

But otherwise my voice is my own . . . I'm 
talking to you, now, the way I talk to my 
friends, to my wife and kiddies at home—I'm 
not putting anything on. And if, as you say— 
and thank you for saying it !—I have a 
pleasant manner, this is purely and simply 
because temperamentally I'm an easy-going, 
casual, happy-go-lucky cuss who can't be 
anything else. 
J.A. Despite your experience in radio and TV, 

do you ever feel nervous at the start of a live 
broadcast ? 
K.M. It rather depends on the broadcast and 
the degree of responsibility involved. I don't 
mean that all broadcasts don't have a degree of 
responsibility, but take for instance the Rugby 
League Cup Final at Wembley. 1 do a sound 
commentary. I enjoy the game, I think 1 can 
say with all due modesty that I know the game 
sufficiently, and short of collapsing or having a 
heart attack nothing could really go wrong. 
But if . . . this is highly unlikely ... if I were 
thrown into a Coronation, or a State Opening 
of Parliament, where there's an immense degree 
of responsibility and one has to retain some 
sort of establishment status, I think I'd be 
rather nervous before that ! 
J.A. Turning to tape topics ... I believe even 
the BBC considers 7i i/s adequate for most 
purposes nowadays ? 
K.M. Oh yes ; I've been using various types of 
tape recorders since I first broadcast for the 
BBC nine or ten years ago, and I've never 
recorded at other than 7J—oh, we did use 
fifteen once, but it was by accident and I was 
mildly ticked off for it. Engineers, reporters 
and editors work to 7J nowadays. 
J.A. In field recording, there's always the risk 
of recording over something else—which, 
according to Finagle's Laws, is bound to be 
irreplaceable. And the best equipment can go 
on the blink, usually at the worst possible 
time. Have you had any bad moments from 
such causes ? 
K.M. Often ! I think I've had every disaster 
that can befall anyone doing tape recording. 
I've come back with what I thought was a 
good interview, and one track on the tape has 
been in complete conflict with the other. As 
you know, English played backwards sounds 
like Polish, and I've had someone talking 
Polish conflicting with me talking in English, 
and it's a terrible mess. (Presumably turning the 
tape over and absent-mindedly trying to record 
a second track on a no-erase single-track 
portable such as the earlier professional E.M.I.! 
—J.A.) I've had the recorder running too fast, 
so that you get a slow drunken slurring ; I've 
had it running too slow, so that you get the 
Pinky and- Perky effect ... as I say, I've had 
everything happen to me, and there's nothing 

more embarrassing than saying to your inter- 
viewee "That was a very good interview, let's 
play a bit of it back," and out comes a garbled 
high-pitched twittering noise ! 

And I had one terrible moment some years 
ago, after interviewing a foreign Prime 
Minister on Lime Street Station. This I think 
was clumsiness on my part; I can't have 
wound the spool too well, and the tape slowly 
wound itself underneath and tangled and 
twisted and tore, and a fifteen minute interview 
must have been recorded at varying speeds, 1 
imagine, from 2i to 150. I had to go and find 
this very decent gentlemen and say: "I'm 
terribly sorry but I've made a pig's ear of the 
recording—would you mind doing the inter- 
view again ?" 
J.A. With modem equipment, many amateurs 
can make recordings which, technically at least, 
might be suitable for certain broadcast pur- 
poses. Do you think amateurs will ever be 
able to submit their own recordings to topical 
magazine programmes, rather as freelance 
writers send articles to newspapers and printed 
magazines ? 
K.M. Certainly. This is true even now, and 
many amateurs don't realise this. But there 
are a lot of snags. An amateur could send in a 
recording which was technically perfect, no 
extraneous noise, right gain and everything 
but this is not the important thing when - 
submitting to a news and current affairs 
organisation such as the BBC. 

First and foremost, the subject must be 
interesting, and it must be professionally 
treated. An amateur could come across a 
first-class story ... the town hall burning 
down, or a smash-and-grab robbery . . . and 
record an interview on the spot, but if he was 
such a complete amateur that the interview 
was clumsy and inept, it would not be accepted. 
Of equal importance to being there, and having 
the equipment, is some knowledge of how to 
conduct an interview and get the right answers 
—in other words, as well as technical ability 
you need journalistic ability. 
J.A. But surely, if an amateur came across 
something possibly historic, a real 'sound 
scoop' if I can use the term, the BBC would 
rather have a bad recording than none ? 
K.M. Well, yes ! I'm trying to think what 
might happen . . . the BBC has offices around 
the country and can get to most places very 
quickly . . . but supposing there was a terrible 
crash (Heaven forbid !) at the local airport, 
and one of your chaps happened to be around 
and interviewed a survivor, I should imagine 
something like this could get on. Unless the 
person was too shocked to speak, he'd almost 
certainly say something dramatic and emotional 
and moving, and probably the BBC would take 
the survivor's replies and dub over a reporter's 
questions. 
J.A. All around the country, individuals and 
clubs are compiling local 'sound archives.' 
Obviously they can't compete with the abilities 
and facilities of the BBC staff, but do you 
think this is a worthwhile activity ? 
K.M. It is. Local people can contribute 
archives of priceless value to their community, 
and I'm sure city and county librarians would 
be delighted to give every support. The BBC, 
being a national body, can't identify itself with 
any town or city or region. Archives arc 
wonderful things—to hear sounds and voices 

(continued on page 161) 
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Specially comprehensive demonstration facilities for these 
superb machines are a star feature of the R.E.W. Service. We 
carry the full range, all on display and readily available for 
comparative demonstration. Visit our showroom now. See, 
hear, and buy the model of you r choice with al I the advantages 
of dealing with Britain's Largest Hi-Fi and Tape Specialists. 
If you are unable to call, use our fast and friendly mail order 
service with absolute confidence. 

AKAI X300 
A studio type 3-speed 
4-tracl<, stereo / mono 
recorder of professional 
quality. Fully solid state, 
20 watts per channel amp- 
lifier; Crossfield heads; 
l&iin. reels; keyboard 
controls, and many other 
features. Interest Free 
Terms. I90gns. Deposit 
£66/10/0. 12 monthly 
payments of £11/1/8. 

AKAI M8 
High quality. 4-speed. 4-track 
stereo/mono recorder featuring 
Crossfield head, Vertical or hori- 
zontal operation. 4 hours stereo 
recording on 1,200ft. standard 
tape. 2 stereo fill-in speakers. 
Sound-on-sound. 6 watts per 
channel. Interest free terms. 
136 gns. Deposit £52.16.0. 12 
monthly payments of £7.10.0. 
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N AKAI 1710 
A completely self-contained, 3-speed, 4-track stereo/ 
mono recorder. Two 7in. x Sin. built-in speakers, 3 watts 
per channel. Attractive styling and AKAI precision 
finish. Takes up to 7in. reels. 
Interest Free Terms. 79 gns. Deposit £27/19/0. 
12 monthly payments of £4/11/8. 

18gns. SAVED! 

.he RYE BRAHMS 

Transistorised Stereo Amplifier 
List Price 

53 gns. 
ONLY GNS. 

Employing latest techniques in transistor design to give distortion free performance 
at all frequency levels. 
Interest Free Terms. £12/15/0 dep. 
12 monthly payments of £2/0/0 carr. 
pkg. and ins. 12/6. 

Sensational- <44-off 
*superb flKRI-X4 

PORTABLE RECORDER 
This extremely ver- 
satile transistorised 4- 
track cape recorder 
complete with all 
accessories. Only slightly shop- 
soiled. Fully guaranteed 
and unrepeatable. 
INTEREST FREE TERMS. £31/9/0 
deposit- 12 monthly payments of £5/3/4. 

LIST PRICE 
131 gns. 
ONLY 

89 gns. 

x 
2 

BRAHMS 
Price Offer ! 

TURNTABLE PLINTH 
List Price 

10 gns. 
ONLY 

f GNS. 
Carr. pack & ins. 3/6 

Lavishly made with transparent cover and 
cut-out for Goldring GL70 or with 
plain board. 

40% OFF! 
BRAND NEW 

7in. 
Sjin. 
Sjin. 
3in. 

RECORDING TAPE 
List 

Type 
L.P. 1.800ft. 
L.P. 1.200ft. 
Scd. 900fi. 
Sid. I SOft. 

P & P 2/9 per order 

Cur 
Price Price 

a/10/0 29/11 
£1/15/0 21/11 

£1/8/0 IS/6 
7/9 4/6 

EXCLUSIVE OFFER! 
The Famous 
HITACHI 
BELSO NA 
Tape Recorder 
List 42 gns. 

ONLY 14i gns. 
Semi-professional machine at barely half 
list price. Half-track mono. 2 cape speeds 
3J, l.p.s. Frcq. response 50-12,000 
c.p.s. at 7^ i.p.s. Save over £18! IN- TEREST FREE TERMS. £8/11 /6 deposit 
12 monthly payments of £1/8/7, Carr., 
pack, and ins. 19/6. 

KEF SPEAKER 

BARGAIN 
DUETTE de luxe 

MK II 
List Price 
£39.10.0 

ONLY £28. 10.0 
Superb speaker system combining modern 
styling (teak) with advanced specification. 
Interest Free Terms. £9.10.0 dep. and 
12 monthly payments of £1.11.8. 
Ducttc Standard as de luxe, but grille 
in vynair. 
Listed at £35, ONLY £24/10/0. Interest 
Free Terms, £8/10/0 deposit and 12 
monthly payments of £1/6/8. 

^5% off! 

r*PF 

'is 
* Qlgns. 

RUNDIG 
TKI8L 

2*00*001 

One of Grundig's range of de luxe 
tape recorders, the TKI8L with its 
unique automatic recording level 
control, actually listens, thinks and 
acts for you, ensuring perfect record- 
ings under all conditions. 
Features include: 
Piano-key Controls, large 6* loudspeaker, twin-track recording at 33 i.p.s., sensitive 
tone and volume controls, output 2^ 
watts, with no distortion. Tape Spools up 
to SJ" giving 2 hours of recording/ playback. Cabinet of tough steel con- 
struction. Complete with microphone 
recording lead, spool of tape and wind on 
spools, full instructions and guarantee. 
* INTEREST FREE TERMS 
£10/10/0 deposit and 12 monthly pay- ments of £1/I5/0. Carr., pack., ins. 15/- 

Opcn 9 a.m. — 6 p.m. Weekdays. Closed I 
p.m. Wednesday. ★ Easy Parking Always 
R.E.W. (Earlsfield) Ltd.. 
Dept. T.R.M., 266-8 Upper Tooting Road, London 
S.W.I7. 
Telephone (01) 672 8267 or BAL 9175.  
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from the past, I personally find fascinating, and 
local people would obviously sooner have 
local sounds and voices than something 
national. 
J.A. If, in the course of such work, an amateur 
or club recorded something that might be of 
general interest, would there be any point in 
offering a copy to the BBC for programme or 
archive use 
K.M. I think so. Your questions have a 
certain diffidence about them, as if the BBC 
puts up a great brick wall labelled "Tres- 
passers will be sat on." This is not the case ! 
If anyone, of any age, shape, nationality or 
denomination, gets hold of something really 
interesting, he's perfectly at liberty to write to 
a BBC producer, or Controller of Programmes, 
and ask for it to be considered—and if it 
really is of outstanding value, there's a jolly 
good chance that it will be considered. 
J.A. But with the Sound Archives, particularly, 
the problem nowadays is not so much collec- 
tion as selection. 
K.M. Oh yes. Over the years, thousands upon 
thousands, in fact millions, of feet of tape are 
recorded on one subject or another, and 
selection is the hardest thing. Obviously 
you're going to keep the sound of the Arch- 
bishop of Canterbury at the Queen's Corona- 
tion, and possibly throw away an impressionist 
imitating a frog. 

But selection is certainly the hardest thing, 
and I should imagine that of every hour or 
more of recording only ten or fifteen minutes 
will ever be kept, and not then for posterity— 
possibly for twenty or thirty years, before it is 
replaced in turn by fresher 'archives'. 
J.A. The spread of amateur recording has 
made the public more familiar with micro- 
phones and techniques than ever before . . . 
but, to many people, a microphone is still a 
diabolically disconcerting thing to have 
popped under one's nose. Can you give any 
simple, basic practical advice to amateurs on 
how to put people at ease and conduct an 
interview, especially on location ? I know 
it's a tall order on the spur of the moment... 
K.M. It is a tall order ! There are so many 
different techniques. Some people don't mind 
being interviewed ; others panic—they turn 
pale, and run. I find that stopping someone for 
a moment and explaining who I am and what 
I want helps to put him more at ease. The 
'snatch' interview isn't always successful— 
three out of four flop. If you rush into the 
street and grab hold of somebody and ask 
him ; "What do you think of the Selective 
Employment Tax ?" he'll look at you blankly 
and say : "Eh ?" and "Who are you ?" 

I think the thing to do is stop someone, 
politely, and say : "I'm sorry to trouble you, 
but we're such and such a club, we're making 
recordings about such and such a topic, and 
we'd like to ask your opinion of so-and-so . . . 
would you mind helping us, please ?" You'll 
find that nine out of ten people give you a 
straight answer—they'll say "Sorry, I've got a 
train to catch," or "No thanks", or "Certainly, 
provided it doesn't take too long." The 
'snatch' interview is wrong ! I think polite- 
ness, putting people at their ease—oh, and 
when you go out, don't approach people with 
a microphone in your hand ! 

Go up to them first without a microphone, 
and get their cooperation, and then produce 
the microphone. Equipment can frighten 
people . . . they wonder if it's BBC, ITV, your 
own Society, or whatever. So do it politely, 
and talk to them first, and put your case to 
them simply and clearly. 
J.A. For outside work, do you enjoy the 
freedom and comparative mobility that can 
be gained using a radio-mike ? 

Yes, I've used radio-mikes and I like them. 
Some years ago, for instance, at the Rugby 
League Cup Final at Wembley, I did 'live' 
interviews with the two captains on the field 
just before kick-off . . . and there's a certain 
thrill using radio-mikes, because they're 
associated with 'live' outside-broadcasting 
which is the most exciting of all work. 
J.A. And you're not hampered by lugging a 
machine and Ilex about with you . . . 
K.M. Yes, and someone else is operating all 
the controls. The thing I hate about recording 
is all the knobs and switches that have to be 
pushed and so on : I'd rather someone else 
did that, because quite frankly I'm not a 
technician. 
J.A. Have you a recorder at home, or would 
that be a busman's holiday ? 
K.M. I have a Fi-Cord but I don't often play 
it for pleasure. My eldest child, Heather, who's 
four, likes me to put it on so she can twitter 
into it and hear her own voice ; but I get so 
used to recording professionally that quite 
honestly it's like a man who makes sausages 
for a living going home and his wife putting 
sausages in front of him. 
J.A. I see your point 1 And thanks very 
much, Keith, for giving such an entertaining 
interview. 
K.M. It's a pleasure—I only hope none of it 
makes me sound too much of an egotist, which 
is something I detest . . . and I hope your 
members find something of interest in it. 

(They certainly did—J.A.) 

IN THE FIELD CONTINUED 

bird; also he pointed out the difficulty of 
localising the position of the singing bird. 
While the song resembles the sound of a 
fisherman's reel, the sound spectrogram has 
demonstrated that the song has about thirty 
triple sound pulses per second. 

This strange venlriloquial churr maintains 
the Grasshopper Warbler's territory in the 
same way as the musical song of the Chaffinch. 
I had a demonstration of this last May when I 
recorded a singing Grasshopper Warbler on a 
heath. The bird was reeling from undergrowth 
at a distance of about 18 yards; it remained 
unseen as twilight developed. On playback 
of the recording it responded by vigorous 
reeling for about ten seconds. Then it flew 
rapidly towards the tape-recorder and myself, 
reeling continuously and passing within a 
yard. For a bird not often seen in the open, 
I was amazed that it should sing so strongly 
in flight. It flew to a hedge about eight yards 
behind me, only stopping the song on reaching 
it. After a few seconds it flew back to the 
original singing area, again reeling during 
flight and with the intensity increasing as it 
neared the tape-recorder. The process was 
then repeated. 

It was evident that the bird was singing in 
flight as a response to a song similar to its 
own, in this instance its recorded voice. 
However, it can probably be assumed it would 
have behaved in the same way at that time if a 
male of its own species had sung in the territory. 
Quite how this small bird could continue a 
loud reeling song while in active flight is a 
puzzle to me. 

A week later I taped a very different type 
of song, given by a Yellowhammer. He 
repeated the familiar "little bit of bread and 
no cheese" rhythm from a perch on the top 
of an elder bush. On playback, the attitude 
of this brightly coloured and confident bird 
changed. Like the Grasshopper Warbler, he 
resented any other similar song within the 
boundaries of his territory. Who would 
dare to sing on his land, near his hen and 
nest? He swooped towards the revolving 
tape-spools, then settled on an adjacent tree. 
Several bursts of song were uttered and he 
descended to a clump of brambles, displaying 
his rich rufous rump and white outer tail- 
feathers. Alarm notes were given from this 
cover before the bird flew up to his original 
elder bush to sing the same cadence with even 
more vigour. 

A bird resembling the Grasshopper Warbler 
in having a song which could be produced by 
mechanical means is the Nightjar. Also, both 
birds are spring migrants and come to breed 
in this country. The Nightjar's song, well- 
known to any bird-watcher, is made at night 
and is a vibrant churr which may last for 
several minutes without an interval. Usually 
the male Nightjar sings perched on the branch 
of a tree; playback of its song stimulates it to 
increased amplitude of sound and often it 
moves closer to the tape-recorder. I have 
never heard it churring during flight as with 
the Grasshopper Warbler, but it has a curious 
courtship flight associated with wing-clapping ; 
wings are clapped, I believe, above and below 
the body. Noises of this wing-clapping can 
make a tape of great interest to the naturalist 
or the student of sound-recording. Playback 
of wing-clapping has evoked no response 
from Nightjars that 1 have observed, although 
I have only tried it on one occasion. Possibly 
the volume of sound was insufficient to give 
effective stimulation. 

It seems clear, however, that in springtime 
male birds dislike the sound of any similar 
song in their home area. Presumably, if they 
do not behave in an aggressive way another 
cock will usurp the territory. One may imagine 
that a female will have a poor opinion of a 
mate who does not respond to intrusion by 
another male by attempts to evict him. 

To an enquiring naturalist, the use of a 
portable tape-recorder is invaluable to study 
birds' reactions during the breeding season. 
It is a new method of investigation and can 
show the variation of response to playback 
at different phases of the breeding cycle. 
Also, the influence of changing climatic 
conditions and the time of the day can be 
noted. Such observations are of great value 
to an ornithologist. 

Playback of the same songs by the comfort 
of one's fireside during winter storms is 
pleasing and evocative. Humans rather than 
birds may be expected to react here: bird- 
song of the spring to come is anticipated and 
tape-recorders prepared for action. 
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THE MINIFLUX UNIVERSAL TAPE AMPLIFIER 

A SURVEY of manufactured high quality 
preamplifiers, both valve and transistor, 

indicates a complete lack of interest by 
designers in providing correct tape head 
input facilities. Nearly all the preamplifiers 
that have been examined provide a single 
medium-sensitivity input marked tape. Some 
of the circuits include an equalisation charac- 
teristic corresponding to 100;xS for 7i i/s 
(this time-constant has now been out of date 
for several years) whilst other circuits appear 
to rely on their tone controls to obtain a degree 
of variable equalisation which in practice 
can never be achieved with certainty. 

It is clear that there is a requirement for a 
high quality universal tape preamplifier which 
is capable of equalising correctly all past and 
present recording characteristics for the 
standard tape speeds. This article will describe 
a suitable circuit which was basically designed 
in 1964 for industrial applications and has 
since then, apart from changes in transistor 
types, provided very reliable service under 
professional use in studios. Each design step 
will be examined and briefly discussed. 

The table shows the variety of past and 
present standard equalisation time-constants 
used for tape speeds from'lj i/s up to 15 i/s. 
From this it can be seen that unless the origin 
of a 7i i/s pre-recorded tape is known it may 
require equalisation according to lOOnS, 
70|iS or 50vS, with or without a low frequency 
roll-off at 3I8O11S and unless the reproducing 
equipment is capable of providing such a 
range of time-constants one is unable to know 
whether the reproduced recording is being 
given its correct interpretation. In addition 
to the set equalisation standards, a further 
high frequency correction will also be necessary. 
Such correction, which is located near the 
upper frequency limit of each curve, is unspeci- 
fied and is dependent mainly upon the replay 
•This article is contributed as a "Technical Communica- 
tion" bv Mini flux Electronics Ltd., 8 Hale Lane, London, 
N.WJt owners of the Miniflux trade mark. The 88 x 100 
mm. printed circuit board is available from this address. 
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circuit board. 

head's gap length. The curves A to G in 
fig. 1 (see also Ref. 1) shows the unequalised 
replay responses obtained from the indicated 
standard test-tapes. The curves have been 
normalized about the low frequency scale and 
were obtained from a master replay head 
having known characteristics and a gap 
length of three microns. The curves indicate 
that according to modern replay head designs 
the degree of top lift for full compensation is 
relatively small and can be met in practice by 
tuning the head to resonate at a frequency 
just beyond the frequency limit. This has the 
advantage not only of increasing the head 
output EMF, but also provides an early 
decoupling for HF bias when the replay circuit 
is in simultaneous monitoring operation during 
recording. 

Turning now to circuit design, the combina- 
tion of a magnetic head feeding into a tran- 
sistor gives rise to certain problems which, 
unless thoroughly investigated and solved, 
can result in a very poor amplifier signal-lo- 
noise performance. However, it can be cate- 
gorically stated that, provided certain circuit 
conditions are optimised, the combination 
can give far better results than the best ther- 
mionic valve circuit. The term "amplifier 
signal-to-noise ratio' is intended to mean the 
difference in level between that obtained from 
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Fig. 1 Unequalised output from Standard Test Tapes. 

a recorded tape signal at maximum modulation 
level (usually indicated OdB on the VU-meter) 
and the noise of the system when the tape is 
stopped: thus this term excludes the "dynamic" 
or 'operating' signal-to-noise ratio which 
compares a previously recorded signal level 
with the noise level obtained when the tape 
is subjected to an erase operation followed 
by the unmodulated bias field of the recording 
head (i.e. as is obtained during a silent passage 
in recording). Such operating signal-to-noise 
ratios are totally dependent on the quality of 
the recording and the tape and are therefore 
outside the scope of preamplifier design. All 
that one can do in the replay circuit is to 
ensure that the amplifier's signal-to-noise 
ratio is as high as possible. 

In a preamplifier almost all the noise is 
attributable to the input stage, and the first 
transistor's noise behaviour has to be con- 
trolled carefully to ensure the best possible 
final signal-to-noise ratio of the entire play- 
back chain. 

The typical noise spectrum of a germanium 
transistor is shown in fig. 2. The level portion, 
extending from just about I kHz to nearly 
ImHz, shows an even distribution of "white' 
noise, which if measured at a spot frequency 
within these confines will indicate a noise 
factor (N.F.) of about 5dB. With increasing 
frequency the N.F. increases with the fall-off 
of transistor gain, but since this is outside the 
audio band it can be neglected. At the other 
end below 1kHz there is an increase in 
noise component that is inversely proportional 
to frequency and which is commonly referred 
to as LF noise. Now, bearing in mind that 
the equalising characteristics of the pre- 
amplifier will require a gain increase of up to 
40dB at 30Hz, it is obvious that unless the 
rising £ noiseis not controlled there will be 
considerable difficulty in maintaining an 
adequate signal-to-noise ratio. 

Fig. 3 shows that the j noise region can 
be severely controlled by the transistor's 
collector current (Ic) and it is seen that a 
change of Ic from 1mA to 200nA has not 
only greatly reduced the N.F. at low frequen- 
cies but has also lowered the frequency of the 
starling point from about 6kHz to about 
150Hz, and furthermore the 'white' noise 
portion at the higher audio frequencies shows 
a welcome overall lowering of about IdB. 

It is true that the noise at very low frequen- 
cies of about 20Hz and below may be outside 
the audio range, but its presence in a system 
may not only give rise to intermodulation 
effects but also makes serious measurement 
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inaccurate. It has been noted that excursions 
of instrument pointers will indicate random 
erratic movements of over ±6dB, making it 
impossible to read a definite magnitude. It 
has also been noted that there appears to be 
some small, unexplained, settling down of the 
excursions after the transistor has been in 
operation for some hours. 

In addition to adjusting the collector current 
for lowest N.F., the noise spectrum is also 
influenced by the value of the source resistance 
offered to the transistor's input terminals. 
The curves shown in fig. 3 are for an optimum 
source resistance (Rs) of 600 ohms, and 
whilst this can be varied up or down over a 
range of, say, 500 ohms to IK without seriously 
affecting the N.F., it would be possible to 
degrade the Ic=200^A noise curve to the 
extent of that given by Ic — I mA either by 
drastically increasing or decreasing the value 
of Rs. 

Most manufacturers' data on transistor 
noise is ambiguously presented and not 
adequately defined to give a designer a true 
picture of the transistor's LF noise behaviour 
and its dependence on Ic and Rs at different 
frequencies. For example, in fig. 2 any manu- 
facturer could give a N.F. value of 3dB for a 
given Ic and Rs value if measured at a spot 
frequency anywhere between fl and f2. 
Alternatively, a wide-band average N.F. value 
of about lOdB could be given for the same 
device, yet this would conceal a N.F. of more 
than 18dB on a spot measurement taken at 
lOOHz. 

The particular problem in relation to 
magnetic head circuits is that in this case the 
source resistance is not purely ohmic but 
can be represented by an inductance which 
displays a variable impedance over the required 
frequency range, and it is therefore necessary 
to investigate separately the transistor's 
noise performance when connected to a 
magnetic head. 

To study this problem a typical low-noise 
germanium transistor was connected as a 
common-emitter input stage operating with 
an Ic of 2C0|jA, and was fed with a I kHz 
signal via a variable inductance source, i.e. 
a number of magnetic heads covering the 
range lOmH to 1H. By arranging the signal 
input to be fed as constant current to a low 
inductance record type head having a long 
gap length (KV) vis-a-vis each replay head, so 
as to provide mutual coupling (as in B fig. 6) 
the correct replay head EMF relationship for 
changes in inductance was maintained through- 
out the head range. 

A reference level of 4mV RMS was set as 
the equivalent output voltage obtained from 
a 1H head. This value is about 8 or lOdB 
below that which would be obtained from 
such a head using half-track operation from 
a 1kHz signal recorded at maximum level. 
The output from the transistor test stage was 
fed to a low-noise amplifier incorporating a 
70|/S equalising response, and the output from 
this was noted on a valve voltmeter which 
could be optionally switched from a broad- 
band measurement to a weighted condition 
according to the Standard ASA 'A' curve. 

The results shown in fig. 4 indicate that in 
the weighted condition a head of 20mH gives 
the most favourable signal-to-noise ratio of 
about 58dB. It is interesting to note that this 
supports the author's prediction made in 

I960 (see Ref. 2), although the reasoning used 
then was quite different. 

In the unweighted condition it is seen that 
a head inductance of about lOOmH appears 
to give the best signal-to-noise ratio of about 
50dB. However, it is noted that a 20mH head 
is now degraded to 38dB, whereas in the 
weighted condition a change from 20mH to 
lOOmH shows a degradation of only about 
2dB. In practice a lOOmH will have more than 
twice the output of a 20mH and the higher 
inductance value is usually used in conjunction 
with germanium transistors. 

It must be remembered that the indicated 
signal-to-noise ratios are based on a very low 
signal level and that in fact one should have 
to add at least )0dB to this figure to obtain a 
more practical value. 

In cases where a transistor input stage is 
not followed by tape equalisation characteris- 
tics—for example, where the responses are 
flat as for use with a microphone—it will be 
quite in order to increase the input transistor's 
Ic to about twice the test value in order to 
obtain increased gain. The resultant increases 
in j noise would not be subjected to the 
increased amplification due to tape equalisa- 
tion and could still therefore remain below 
an objectionable level. 

The inclusion of a low frequency roll-off 
of 3180:jS, as called for in some of the standard 
equalisation curves, greatly assists in suppres- 
sing f and flicker noise and its application in 
some circuits having particularly noisy transis- 
tors has resulted in an acceptable improve- 
ment in amplifier signal-to-noise ratio. 

The circuit for the Universal preamplifier 
is shown in fig. 5. The transistors Jl, J2 and 
J3 are connected as a DC-coupled triplet 
with overall separate DC and AC feedback. 
By introducing an n-p-n transistor between two 
p-n-p types the necessity for interstage decoupl- 
ing is removed and a very high degree of 
stability is maintained over wide variations 
in supply voltage and temperature. The 
overall signal feedback includes frequency 
discriminating capacitor C4; the various 
equalising time-constants are obtained by 
varying the value of series feedback resistor 
RIO. Any intermediate time-constant values 
may be simply calculated since it has been 
arranged for IOjiS to equal 100 ohms. The 
input of Jl is provided with signal feedback 
taken from the emitter through C3 and R4 
to the base input. This increases the input 

(continued overleaf) 
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Fig. 2 Noise spectrum of germanium transistor. 
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Fig. 3 Transistor audio noise spectrum for optimum source resistance 
Rs —600 ohms with Ic as parameter. 
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Fig. 6 Preamplifier response curves from constant voltage generator including head tuning. 
164 

impedance of Jl to input signals and also 
increases the effective Q of the head tuning 
provided by Ct. Although the higher AF signal 
input impedance is increased far beyond the 
lumped DC resistance of the base bias circuit, 
this has not altered the optimum source 
resistance value required for low-noise opera- 
tion, nor for that matter the previously assessed 
optimum head inductance; for this reason it 
is necessary for the base coupling capacitor 
C2 to remain high in value so that its series 
reactance at low frequencies does not add to 
the optimised source resistance. 

No output control is shown since this may 
depend on the following power amplifying 
stages. If it is followed by a simple valve 
input circuit, a 10K trimmer potentiometer 
can be included and set to give a convenient 
output level. If the circuit is to feed into 
another transistor stage, care should be taken 
to ensure that the inclusion of a volume 
control does not upset the base biasing net- 
work of the next stage. A further coupling 
capacitor can be used to isolate the DC base 
bias circuits. 

The response curves of the preamplifier are 
given in fig. 6. The conditions for the results 
shown in curves A were obtained by feeding 
a constant voltage input signal in series with 
a magnetic head (Minlflux 1-lrack type- 
WN-3T, 90mH). Values for the head tuning 
capacitors Ct—which should be of the low- 
loss type—are shown; these, together with 
head lead capacitance (about 50pF), resulted 
in the desired top lift for the given equalisation 
characteristics. At the low frequency end, 
curves are shown for varying values of R6. 
It will be shown that in certain circumstances 
the inclusion of a low frequency roll-off such 
as called for in the NAB and new CC1R 
Standards will not only be beneficial for 
suppressing flicker noise but will also, in 
certain circumstances, improve the linearity of 
the operational playback response. 

To simulate operational results which 
exclude tape and head gap losses, a test set-up 
indicated in B can be used. A long gap record 
head (10n) having an inductance of 7mH is 
arranged to be fed by constant current from a 
signal generator. The gap of tke record head 
is positioned against the normal replay head 
to provide mutual coupling which induces a 
voltage generating flux that obeys the 6dB 
per octave law of induction. The resultant 
curves B shown by broken lines allow a useful 
assessment to be made of tape and gap scanning 
losses and a comparison with operational 
curves will indicate the linearity of recorded 
tape surface flux beyond the turnover frequency. 

The operation response curves obtained 
from standard test-tapes with the preamplifier 
are given in fig. 7. In the curves relating to the 
type WN3-T, head there is clearly shown a 
particular undulation at about 250Hz amount- 
ing to ±2dB. As the tape speed increases the 
undulations move up in frequency due to the 
increased recorded wavelength for a given 
low frequency. This is known to be due to the 
finite pole length in contact with the tape and 
may be regarded as a form of 'pole tip reson- 
ance'. Since it is essential to have some pole 
contact for the head to operate at normal tape 
speeds the effect cannot be entirely removed, 
but the pole shape and contact area can be 
designed to present an integrating effect to 
the long wave flux pick-up which reduces this 
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Fig- 7 Preamplifier response lor given Standard Test Tapes from Mlniflux Type WN3-T and WN3-S heads. 
TAPE EQUALISATION TABLE 

TAPE SPEED 
AND AUTHORITY 

TIME-CONSTANT TURNOVER 
FREQUENCY 

CURVE 

CCIR 
15 i/s 35 pSecs. 4.5kHz. G 

74 i/s (old) 100 pSecs. 1.58kHz. D 
i/s (new) 70 fSecs. 2.27kHz. E 

4 i/s (old) ZOO pSecs. 790Hz. B 
3^ i/s (new) 3180+140 pSecs. 50Hz+1.13kHz. C 

NAB 
15 i/s 3180 +50 fiSecs. 50Hz+3.2kHz. F 
7*1/8 3180 +50 MSecs. 50Hz+3.2kHz. F 
3| i/s (new) 3180 +90 pSecs. SOHz+UkHz. — 
1* i/s (new) 3180 + 90 pSecs. 50Hz+1.7kHz. — 

DIN 
15 i/s 35 pSecs. 4.5kHz. G 
7* i/s (new) 70 pSecs. 2.27kHz. E 

i/s (new) 3180+120 pSecs. 50Hz+1.32kHz. — 
1| i/s (new) 1590+120 pSecs. 100Hz+1.32kHz. — 
l| i/s (old) 280 pSecs. 565Hz. A 

WH3-T 

MN3-S 
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effect. This has been done in the case of the 
Miniflux Series S heads which include specially 
dimensioned subsidiary pole tips alongside the 
main poles arranged so that their flux pick-up 
produces an undulation in opposite phase to 
the main pole tips. The improved result as 
shown in the WN3-S versions of fig. 7, in 
which the response of the BASF Test-Tape 9 
(3} i/s) shows an overall response of about 
±IdB. The test-tape measurement intervals 
which are as indicated on the WN3-T curve 
for BASF 19 are of necessity widely separated 
and cannot give a true picture of 'pole tip 
resonance'. It is therefore essential to take 
careful low frequency measurements at very 
close intervals to give a full picture of this 
effect. In fig. 8 a comparison is made of the 
WN3-T and W3N-S type heads with a type B 
head which uses a conventional ring type long- 

pole construction. It will be seen that the 
overall effect is the choice of a single large 
undulation compared to a multiple of smaller 
undulations and, as illustrated in fig. 7, the 
single large undulation can be severely reduced 
by the inclusion of a low frequency roll-off, 
which in the case of BASF 9 is provided by 
making R6=47K. 

Preamplifier test results are as follows: 
Supply Voltage 12V DC 
Supply Current—2.15mA 
Input impedance at 100Hz=9K 
Input impedance at 10kHz=18K 
Output impedance=2.7K constant 
Typical operational equalised output from 

i-track head type WN3-T in conjunction with 
a 7i i/s tape speed recorded at maximum 
modulation (tape magnetization 32mM/mm) 
=1VRMS. 

Fig. 8 Close interval equalised low frequency 
response curves for differing pole constructions 

Maximum open-circuit output voltage = 
2V RMS at 1kHz 

Amplifier signal-to-noise ratio: 
— 66dB related to 2V RMS"| with 

output > R6=47K 
—70dB weighted according.) Ji=D661 

to 40 phon ear filter 
Distortion excluding tape: 
30Hz=0.28% (total 1 at IV RMS 
I kHz=0.074% distortion) > output 
10kHz=0.13% „ J across 1M 
The entire preamplifier is constructed on a 

printed circuit card measuring 88 x 100 mm. 
and as seen from the illustration in fig. 9 
the card is conveniently mounted between 
switch spacers. For multi-channel operation 
a number of preamplifier cards may be stacked 
and secured together between a ganged switch 
assembly. In practice it is possible to reproduce 
identical preamplifiers (±0.1dB) by using 
1 % high slab, resistors throughout the circuit 
together with careful selection of matched 
capacitors C4. The dimensions of the P/C 
card are such that it will conveniently lit into 
an Eddyslone diecast screening box Catalogue 
No. 650. If the base of the box is drilled to 
take the switch's spindle lock screw, the card 
can be secured therein with the locking nut. 

It is stressed that the above notes arc only 
applicable to germanium transistors, which 
type now enjoy comparatively low prices and 
reasonably close performance parameters. 
The silicon planar transistors, whilst being 
more expensive, do show enhanced perfor- 
mance figures, particularly in gain and in 
noise parameters. The gain of a silicon planar 
transistor appears to be well maintained at 
very low collector currents of about 25nA 
and some manufacturers claim certain p-n-p 
types to be virtually noiseless in the audio 
band. Preliminary investigations of such 
transistors for use in magnetic recording 
replay preamplifiers show that optimised head 
inductance values may be considerably in- 
creased and result in improved signal-to-noise 
performance. However, on present day prices 
the cost of such very low noise planar transis- 
tors is about three or four times that of the 
type used in the circuit described. 

Ref. I Miniflux Tech. Data Tape Recorder 
page 119, April 1964. 
Ref. 2 Tape Heads and Transistors Hi-Fi 
News page 732, March 1960. 
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SONY research 

makes the 

TC260 Features: 4 track, 2 chan- 
nel, stereophonic and monophonic 
tape recording and playback system 
Q Reliable SONY solid state circuit 
Q Smooth and wide frequency re- 
sponse □ Public address facilities □ 
Separate bass and treble tone controls 
Q Horizontal or vertical operating 
position □ Two tape speeds (7i and 
3J ips) □ Full 7" reel capacity □ 
Automatic shut-off switch □ Tape 
index counter, two VU meters □ 
Automatic tape lifter □ Pause con- 
trol □ Voltage selector □ Integrated 
input and output connectors. 

Specifications: 
Power requirement: 55 W, 110/125 V, 
220/240 V, 50/60 cps. 
Tapespeed; 7i"and33'persec. 
Reel size: 7'or smaller. 
Recording system: 4-track stereophonic 
and monophonic. 
Frequency response: 30-18,000 cps at 
7i ips. (50-15,000 cps at 7i ips ± 3db). 
30-13,000 cps at 3i ips. 

See us on Stand 74 at tf 

difference 

Signal-to-noise ratio: Better than 50 db 
(at peak recording level). 
Wow and flutter; Less than 0.19% at 
7i ips. Lessthan0.25%at3}ips. 
Erase head: In-line (stacked) quarter track, 
EF18-2902H. 
Record/Playback head: In-line (stacked) 
quarter track PP30-4202. 
Level indication: Two VU meters (cali- 
brated to 0 VU at 12 db below saturation of 
tape). 
Tone control: Two separate controls for 
bass and treble. 
Input: Low impedance microphone inputs 
—transistorised (will accommodate any 
microphone from 250 ohm to 1 K ohm im- 
pedance). Sensitivity—68 db (0.3 mv) (2). 
High impedance auxiliary inputs. Sensitivity 
—16db (0.12 v) (2). 
Output; Low impedance line outputs (2). 
Output level 0 db (0.775 v). External Speaker 
jacks (8 ohms) (2). Integrated Record/ 
Playback. Connector (1). Binaural monitor 
output (1). Output level 0 db (0.775 v) 
Operating position: Either horizontal or 
vertical. 
Speaker: 4' x 8' dynamic (2). 
Power output: 5 watts x 2. 

3 Audio Fair, Hotel Russell, 

Transistors: 2SB381 (x6). 2SB382 (x2), 
2SB383 (x2), 2SC297 (x1), 2SC298 (x4), 
2SD64 (x6). 
Weight: Approx. 34 lbs. 3 ozs. 
Dimensions: 21-^' (W) x 15tV' (D) x 
7J- (H). 
Accessories: 5' stereo recorded tape. 
Empty 7'reel. Microphone Model F-96 (2). 
Connection cord. Capstan. Pinch roller. Reel 
cap. Head cleaning ribbon. 
Recommindtd rttall price 97 GtlS. 

Sony offer the finest range of 
tape recorders from the battery 
portable TC 900 to the studio 
quality 777. 
For further details see your 
Sony dealer or write to: 
Sony U.K. Sales Division, 
Eastbrook Road, Gloucester. 

London Showrooms: 
70-71 WelbeckStreet, London, W.I. 
Tel: HUNter2143 

SONY 
RESEARCH MAKES THE DIFFERENCE 

/.C.I — March 30-April 2 
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mmm 

acting like 

anactnp... 

BY ANTHONY WIGENS 

IT is possible to make a sound film with a 
one-man crew, but it is one heck of an effort. 

With reinforcements for the last outdoor 
session before the leaves blew off the trees, I 
was able to concentrate on quality in the acting 
for my current film. It pays the director to 
look after his actors, especially if they are 
amateurs. Anxious to please, they nevertheless 
need guidance in the meanings and motivations 
which lie behind the text. You may be happy 
with the way a line is spoken, but if the actor 
hit it right by fluke, and doesn't understand 
why it was right, his confidence is undermined. 

We have gone to some trouble to achieve 
realism in the acting of The Country Lovers. 
The sequence being filmed in the photographs 
on this page concerned Jess's efforts to kid 
Kay that he had poisoned himself. I traipsed 
around the neighbourhood looking for poison- 
ous looking berries, whole plants of which I 
then planted in my garden. 

In one shot, Jess strips the fruit off the plant 
he has pulled up, and in the next shot he 
apparently stuffs the berries into his mouth. 
In fact the script reveals that he is shamming, 
but I didn't want to ask Jess to sham. I thought 
that a shot of an actor pretending to be 
pretending had little chance of realism, 
especially if he was conscious that the fruit 
pressed up against his mouth might well be 
poisonous. So I shopped around the local 
sweetshops and came back with a bag of 
goodies called Cola Chews which closely 
resembled the berries. 

For the close-up shot of the fruit being 
pressed to his lips, Jess substituted a handful 
of the sweets, so that he could actually put 
them in his mouth—and subsequently spit 
them out. I hoped to get a good succulent 
splutter on the sound track. 

One thing I didn't reckon with was the 
humidity in the days between buying the sweets 
and using them as consumable props. I should 
have put them in a screw-top jar, but didn't, 

% v. 

m. 
■. 

m 

m -iijh 

w. 

so they were very sticky and hard to handle. 
However, we did achieve realism. 

Achieving consistent character realism is 
another matter. While this problem was very 
much in my mind I read a review of a new 
book on the theatre. Called simply Improvisa- 
tion, it deals with discovery and creativity in 
drama. I went straight out and bought a copy. 

For anyone closely involved in film-making 
using actors, or in recording tape dramas, it 
bulges with ideas. What particularly appealed 
to me was that, although relevant to any 
professional acting company, it was also related 
to the needs of students and schoolchildren— 
amateurs, in fact. 

The dust jacket declares : "The whole book 
illustrates the way improvisation helps people 
to draw upon their imaginative resources and 
to extend their awareness of themselves and 
others". 

Even when you are working with a complete 
script, there is scope for actors to improvise 
situations in character amongst each other. A 
performance rehearsed alone is unlikely to be 
a deeply meaningful one. As the book says : 
"Drama is the only art form which fully 
recognises man's gregarious nature". 

A group of actors can be helped to adopt the 
prevailing mood of the script by music, and 
lighting. But within each character, mood and 
performance are directly affected by physical 
presence (whether a character slouches or holds 
his shoulders back squarely), clothing and 
accessories (formal or casual, immaculate or 
tatty), age (the actor playing an older person 
must imagine the tightening of tendons behind 
the knees, the sagging of the flesh), tempera- 
ment (sullen or humorous), experience (invent 
a background for the character, if the script 
does not provide it), and finally, general 
attitude and outlook (a combination of all 
elements, described in short by the book as the 
character's philosophy). 

Simply as preliminaries to a performance, 
detailed preparation of this kind can only help 

the actor. But the exercises suggested go 
further, preceding rehearsals, even preceding 
the writing of the play. 

Because the Lord Chamberlain requires a 
script of a play before he will licence it for 
public performance, the art of improvisation 
has not flourished on the stage. I have worked 
with drama students on a film of pure improvi- 
sation and can warn you it is not easy, and 
certainly cannot be rushed. But we non- 
professionals need no licence and it is a 
fascinating area of film work. 

The book. Improvisation (by John Hodgson 
& Ernest Richards, Methuen, 36s.), suggests 
that actors involved on a work-out preceding 
the real performance, can study grouping as a 
preliminary. For example, a character who 
dominates others in the film you are making 
can be sitting at the top of a short flight of 
stairs during the improvisation, with others 
sitting below. This physical domination may 
then become absorbed by all it affects as they 
explore their feelings in character, and the 
attitudes of others towards them. 

Improvisation exercises for the Country 
Lovers might include an incident where Jess 
and Kay meet casually at a dance. There is no 
such scene in the film, and we can assume that 
it happened several years previously and both 
have forgotten the encounter by the time they 
meet in the film. However, knowing from the 
script the attitudes of their respective charac- 
ters, they might perform this improvisation 
exercise, with dance music to provide the mood 
and a tape recorder catching their impromptu 
conversation. 

Afterwards, actors and director listen to the 
tape, discuss reactions and language, analysing, 
criticising, helping to polish the characters to 
the benefit of the finished film. 

It may sound like perfectionism—I have 
found that so far there has been too little time 
for all the theory to be put into practise—but 
it is a sound approach with amateurs, as with 
professionals. 
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There's more to this 

tape recorder than 

meets the eye 

A masterpiece of disguise, a portable tape recorder 
housed in a beautiful teak veneer cabinet. But don't be 
deceived, the works entrance is just around the back. 

4 tracks—3 speeds—5 watts output—8" round speaker 
—7" spools—fully transistorised. 

The Van Der Molen is a symbol of superior British 
manufacture — the co-ordination of aesthetic design 
vertical operation and excellent reproduction available 
at only.   59 GNS. 

o 
nrri 

Consider these outstanding features 
Listen while recording—Mixing—Recording level Meter— 
Can be synchronised with cine and slide projectors— 
Straight through Amplifier—Response 40 to 15,000 Cycles 

All enquiries to 

Van Der Molen 

42 MAWIMEY ROAD • ROMFORD • ESSEX 
ENGLAND Telephone Romford 41904 

LIMITED 
FACTORY & SERVICE 

It's as easy 

to edit a tape 

as cover a cut- 

when you 

DRV 

Dry-Splice is as simple to use as sticking plaster — 
and in fact that's just how Dry-Splice works. Like 
sticking plaster, Dry-Splice needs no glue; it can be 
used at once, there's no waiting to dry. If you've got 
a splicer already, you can use it to Dry-Splice. But 
you don't really need it—the free applicator supplied 
with every pack wi 11 do the job perfectly well. Whether 
you're editing or repairing, you can confidently use 
Dry-Splice on every kind of tape, to give you a firm 
permanent join, quickly and easily. 

1 p 1 
2 Kx ,yi 

Ksrriiy 

3 NOW n 10 PER PKT. 

- O'll s0pFl,2c4es 
N N 

Get Dry-Splice 

from your 

usual supplier 

or 

send for FREE trial 

For Free trial supply, send stamped, addressed envelope to 

LENNARD DEVELOPMENTS LTD 
7 SLAOES HILL ENFIELD MIDDLESEX TELEPHONE: KEATS 0601 
   [\ 
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TAPE RECORDER QUESTIONNAIRE 

Please indicate applicable words in bold type 
by underlining. 

1 Name Mr./Mrs./Miss 

Address 

Age group Under 20/20 to 35/36 to 50/Over 50 

2 Do you possess a tape recorder? Yes/No 
If so, which model/models? 

  1-1-full-track 
  1-1- full-track 
  1-f-full-track 
Do you envisage buying a recorder in the near 
future? Yes/No 

3. Do you own a microphone other than that 
supplied with your recorder? Yes/No 

4 Do you possess any of the following (please 
name if possible)? 
mixer  
headphones   
FM tuner    
disc reproducer   
audio amplifier  
separate loudspeaker   

5 Do you own any stereo equipment? Yes/No 

6 Have you ever bought a commercial tape record? 
Yes/No 

7 Does the price of recording tape deter you from 
greater use of your equipment? Yes/No 

8 Is the main use of your recorder : 
Taping from the radio? 
Taping from disc? 
Tape correspondence? 
Live recording in the home ? 
Live recording on location? 

9 Do you belong to a tape correspondence 
organisation? Yes/No/Ex-member 

10 Do you belong to a local tape club? 
Yes/No/Ex-member 

11 Have you ever built a circuit or device from an 
article in Tape Recorder"! Yes/No 

12 Would you like to see magazine coverage of tape 
club meetings and activities? Yes/No 

13 Can you name any aspects of tape recording 
you consider of interest which you have not 
seen coveted in the magazine? 

14 Do you read Tape Recorder almost every 
month or occasionally 7 

15 Do you read any othertape magazines? Yes/No 

16 Do you read our sister publication Hi Fi News? 
Yes/No/Sometimes 

SP 

TAPE RECORDING 

AN ENQUIRY INTO 

THE HOBI 

IKS 

This magazine exists to help those who have battered, worked or wandered their 
way into the hobby of tape recording. At present, active tapists in Britain 
seem to be numbered in a few fens of thousands resting on the shoulders of the 
three million or so who have at one time or another purchased recorders, but who 
seem never to use them creatively. Despite tape recording competitions, surveys 
by manufacturers, and editorial assessments of readers' opinion gleaned from 
letters, we still do not know very much about how and for what reasons people 
graduate from simple tape recorder ownership to active recording. 
Neither are we sure of the factors attracting recordists to magazines such as 
Tape Recorder, or of the exact balance of contents best suited to 
readers' tastes and interests. 

Therefore, to serve the hobby of tape recording in general—including the 
manufacturers who back it—and to enable us to help our readers in particular, 
we have compiled the following questionnaire. A large response from readers 
will be very useful to all concerned—particularly to readers themselves, 
who stand to gain by influencing editorial policy in directions they think 
desirable. In due course we hope to publish a summary of those findings likely 
to be of general interest, and by completing the attached form you will make our 
conclusions more representative. Your co-operation in this project will be much 
appreciated. 

O 
X m (A 

(A 

17 Have you any favourites, or pet hates, 
amongst the following? 

TITLE 

(A 
X 
o m 

R
ETA

IN
 

(A 
X 
> 
O rrt 

Articles for beginners (Towards Better Taping, 
ABC of Tape Recording, Magnetic Sound Recording, etc.) 
Book Reviews 
Constructional Articles 
Descriptions of Commercial Equipment 
(Mellotron, Contronics Clnesound, etc.) 
Equipment Reviews 
Field Trials of Battery Portables 
Humorous Articles (Personal Bias, Cartoon Features, etc.) 
New Products 
Readers' Letters 
Readers' Problems 
Tape Decks Analysed 
Tape Plays 
Sound and Cine 
Tape Recorder Service 
World of Tape (General News) 
Factory Visits (Production techniques, etc.) 
Tape Record Reviews 
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SECOND FOLD HERE 

No Postage 
Postage Stamp 

necessary if 
will be posted in 
paid by Great Britain 

Licensee or 
Northern 
Ireland 

BUSINESS REPLY SERVICE 
Licence No. 8403 

LINK HOUSE PUBLICATIONS LTD., 
Tape Recorder Questionnaire, 
LINK HOUSE, 
DINGWALL AVENUE, 
CROYDON, SURREY, 
CR9 2TA. 

THIRD FOLD HERE AND TUCK IN 
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OUR READERS WRITE 

. .. about 'sleep-learning' 
From: F. Rubin, 55 Belsize Park, London, NW3. 
dear sir, As an earlier contributor on, the 
subject, I would like to comment on the 
article by Mr. J. Mollon concerning sleep- 
learning, published in the February issue. 

Mr. Mollon's article lacks professional 
insight into the process of hypnopaedia. He 
seems not to have come across the substantial 
amount of serious literature that has appeared 
in the USSR and, to a lesser extent, the USA, 
as unpublished Masters' theses, kept in the 
libraries of several universities there. In 1967, 
scientific literature amounting to more than 
150,000 words will be published on various 
aspects of sleep-learning or hypnopaedia. 

I visited the USSR not very long ago, where 
1 arranged to obtain exclusively all data of 
Russian hypnopaedia that was and is available. 
It is a pity that Mr. Mollon's article lacks the 
scientific objectivity which is absolutely 
necessary when dealing with, and presenting, 
a new possible technique of learning, i.e. 
memorisation. EEG recordings taken by 
Russian scientists show a sustained brain 
activity during hypnopaedic sessions. In other 
words, while the tape recorder is on, by the 
appearance of random alpha waves, an absence 
of behavioural awakening was observed. 

Mr. Mollon has not mentioned the aspects 
of original learning occurring in hypnopaedic 
sessions and re-learning (daytime revision) 
which were pointed out by the Ebbinghaus 
experiment as a major psychological principle 
of learning. Further, the aspects of "pre-sleep 
study" referring to the experiments of Jenkins 
and Dallenbach and others, also have relevance 
to the success of hypnopaedic courses. Accord- 
ing to experiments conducted by the above, 
material which is learned just before sleep is 
better retained. Therefore, the total process 
of sleep-learning also comes under those 
principles, which were put down by Jenkins 
and Dallenbach, E. Van Ormer, E. Graves and 
others. 

Barbiturate sleeping pills also interfere with 
the "computer clearance programme" of the 
brain which occurs during REM periods of 
dreaming. If Mr. Mollon objects for this 
reason to sleep-learning, then the taking of 
two million sleeping pills each day in this 
country should be stopped too! 

If Mr. Mollon would read the data that has 
appeared on hypnopaedia, I presume that he 
would not conclude that it is expensive humbug, 
as he did at the end of his article. 

Yours faithfully 

Mr. Mollon comments: 
It is extremely curious that the Russians 

should now be successful in achieving 'sleep- 
learning' after so many fruitless attempts by 
American military departments and the Rand 
Corporation—particularly since Mr. Rubin 
tells me that there is no necessity for an 
'induction' or 'conditioning' procedure as 
advocated by Mr. Stocker. Sleep-learning, if 
it occurs, would seem to be an especially 
volatile phenomenon even under controlled 

conditions. If there is any effect at all, it is 
unlikely that it can be readily reproduced in 
the home by anyone with a tape-recorder. 

I will reply to Mr. Rubin's more specific 
points in order: 

(1) In the Rand experiments neither recall 
nor recognition of material played during 
the night was detected. It is certainly possible 
that a slight learning effect might be demon- 
strated by savings in the time required to 
're-leam' the original material on waking, 
but only an experiment such as I suggested 
in my article would disentangle any such 
effect from the placebo phenomenon. Mr. 
Rubin and I are agreed that sleep-learning is 
certainly no substitute for orthodox study. 

(2) The early claims of Jenkins and Dallen- 
bach (1924), Van Ormer (1933) and Graves 
(1936) that material learnt before retiring is 
better retained than that learnt before a period 
of waking activity have not been fully sub- 
stantiated (Richardson and Gough, Australian 
Journal of Psychology, 1963, 15, 37-41), but 
they are, in any case, thoroughly irrelevant 
to the question of learning during sleep. 

Indeed, the most plausible explanation of 
the Jcnkins-Dallenbach effect is that material 
leamt before going to bed is not subject to 
interference by subsequent input. It is the 
very fact that new material is not leamt during 
sleep that enables material leamt before sleep 
to be belter retained. If one learns one list 
of words and soon afterwards learns a second, 
one's later retention of the first will be less 
than if one had omitted to learn the second. 
This universal effect is termed by psychologists 
retroactive inhibition. Material learnt before 
retiring is not subject to retroactive inhibition 
owing to the suppression of sensory input 
during sleep. 

Further, some very recent research per- 
formed in New York by Portnoff and others 
(Perceptual and Motor Skills, 1966, 22, 751-758) 
suggests very strongly that the Jenkins- 
Dallenbach effects depends upon there being 
an interval between the learning and the actual 
onset of sleep: sleep immediately following 
learning was shown to prevent consolidation 
and results in particularly poor retention. 

Perhaps Mr. Rubin and I differ only in our 
definition of "sleep", but, if sleep-learning is 
to mean 'learning several minutes before the 
onset of sleep', then why will not a book and 
a bed-side lamp suffice? 

(3) I am quite aware that barbiturates reduce 

Hum® -lEMUIIK 
droGSSS 

considerably the proportion of REM, or 
'paradoxical', sleep, during which dreaming 
occurs, (Oswald et al., British Journal of 
Psychiatry, 1963, 107, 66-78) and, though this 
effect may certainly be a lesser evil than 
insomnia, the indiscriminate use of barbiturates 
has been questioned for this very reason 
(Newman & Evans, Nature, 1965; Levitt, 
Psychonomic Science, 1966) 

I certainly look forward to reading Mr. 
Rubin's forthcoming books on 'hypnopaedia'; 
but I shall not, for the present, rush out to 
purchase my sleep-learning kit. 

. . . about exports to Denmark 
From: Jeremy Williams, Director, Wilmex Ltd., 
Compton House, Maiden Road, New Maiden, 
Surrey. 
dear sir, I was interested to read of David 
Kirk's visit to Denmark, as written up in the 
February issue of Tape Recorder, and in 
particular the passage dealing with a meeting 
with a Copenhagen hi-fi dealer. We are 
concerned with the export of Ferrograph tape 
recorders to that market and therefore some 
comment by us on the dealer's lack of know- 
ledge about Ferrograph may be of interest to 
your readers. 

We most certainly do export Ferrograph 
recorders to Denmark—they are used in 
industry as well as by certain sections of the 
Government, where a high-quality recorder 
with enduring properties is required. We also 
sell Ferrograph recorders to private individuals 
in conjunction with our local representative. 

I therefore feel that the Danish dealer was 
mis-informed or, possibly due to the language 
difficulty, he did not really understand the 
question and was thinking of another brand! 

Yours faithfully 

... about Highgate Acoustics servicing 
From: H. G. Martin, Highgate Acoustics, 
71-73 Great Portland Street, London, W.l. 
dear sir. We refer to page 60 of your February 
issue (Tape Recorder Service) relating to 
servicing of the Oplacord 408. In the second 
paragraph it is stated that we turn up our 
noses on request for service and that we do 
not service ourselves but farm out the work. 

Neither of these statements is correct and 
could easily be damaging to the sale of this 
particular recorder or any others we release. 
We would therefore request you to give a full 
statement to that effect, mentioning the follow- 
ing facts: 

We have a competent service department 
with all the necessary measuring instruments 
to service tape recorders and will have same 
for video tape recorders. Our engineering 
staff consists of six service engineers. All our 
service work is done at the latest within two 
to three weeks and returned to customers. 
We have many thousands of tape recorders 
in circulation and are carrying out constant 
repairs for all our accredited agents as well 

(continued on page 185) 
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This new edition is packed with 
authoritative features written by experts 
for everyone interested in hi-fi sound 
reproduction and tape recording. Pro- 
duced by HI-FI NEWS and TAPE 
RECORDER, it includes a selection of 
the more important equipment reviews 
that appeared in these magazines 
during 1966. 

From your newsagent or bookstall or 
6/- by post from Dept. AA1, Link 
House, Dingwall Avenue, Croydon, 
CR9 2T A. 

V 

I 

* 

A 

Top features include 

9 A fresh look at audio dynamics 
0 Details of a new membrane loud- 

speaker 
0 Acoustics in ancient Greek theatres 
0 Some reflections on audio history 
0 A look at stereo radio 
0 Basic problems of energy conver- 

sion discussed 
0 Listening to music in the home 
0 Reducing background noise 

12* A 

A 

F=OFl PERFECTION IN SOUND 

LOEWEfcoOPTA INTRODUCE THE NEW 

OPTACORD 450 BATTERY/MAINS 

CASSETTE LOADING TAPE 

OPTACORD 450 THE UNIVERSAL TAPE 
RECORDER FOR BATTERY/MAINS OPERATION 
(Power-pack incorporated) 
0 New compact-magazine-system bans tape threading (Philips type). 
0 Unlimited reproduction possibilities with self-made recordings or 

commercially available pre-recorded tapes. 
0 Ready for recordings per microphone supplied with the set, as well 

as from the radio-receiver, record player or any other tape recorder. 
Other features include: 
Further to operation on batteries (5 monocells l.5v each) or on mains (I I0/220v a.c.) 
connection to car battery (6 or I2v) also possible) Playing time with compact-magazine 
C60=2 x 30 mins., with compact magazine C90^2 x 45 mins. Monitoring via built'in 
loudspeaker, external speaker or headphone: Frequency response 50-8000 c/s; Contrast 
^40dB. 
Write for illustrated leaflet and further details to 

'.'/u.'MUj.urrTTr, 

RECORDER G N S for 

Cj 

m 

A 

ooEr 

71/3 Gt. Portland Street, London, W.I. 
MUSeum 2901/5 

Central London Showrooms for all our equipment at the Tape Recorder Centre, 82 High Ho/born, W.C.I, 
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in BIBBI s 

OF BATTERY 

PORTABLES 

NEVER shall I forget the first Sharp 
battery portable that I field tested. 

Submitted nearly three years ago, the tiny 
TRC-1004 was the very embodiment of 
originality. Non-standard coaxially-fnounted 
spools drove iin. tape at 1J i/s. The replay 
monitor amplifier/speaker unit could be 
detached from the recorder-proper if the 
weight (a good few ounces!) proved excessive. 
The machine was, in fact, so fascinating in 
design that one almost overlooked the poor 
quality. 

There have been great strides since 1964 
in battery recorder design and the new RD-504 
is in many respects quite up-to-date. Nothing 
could be further removed from the TRC-1004. 

First the controls. These are positioned 
simply and neatly on an attractive black- 
plastic and chrome cabinet. From left to 
right of the upward-facing panel are the 
record/replay gain control, treble cut and 
lift switch, modulation-meter/battery-voltage- 
indicator, AC warning lamp, record button 
and, farthest right, mechanical mode selector. 

The gain control incorporates a mains 
on/off switch but has no effect on the battery 
power supply. 

A rather novel two-part mode selector is 
employed, play and rewind being selected by 
twisting the main rotary control clockwise 
and anti-clockwise respectively. The record 
button interlocks with the play mechanism 
and so, too, does the fast-forward lever. One 
can thus select fast-forward from play or 
record without first stopping the tape. Switch- 
ing into this mode from stop involved the 
twisting of the rotary control and fast-forward 
lever in one motion. 

Most music recordings sounded rather 
shrill with the treble control at high but were 
pleasantly balanced at the opposite setting. 
When the tape itself lacked treble, however, 
the control proved a worthwhile feature, 
since it did not amplify tape hiss and governor 
crackle. 

Here lies one of the most significant features 
of the RD-504. Background noise in general 
and governor crackle in particular, are very 
low indeed. Although a DC-powered erase 
head is employed, HF recording bias really 
does manage to remove the worst of the erase 
noise. 

No matter how low the background noise, 
if this is not combined with reasonably low 
wow and flutter, a recorder is nothing more 
than a toy. At 3J i/s, speed fluctuation was 
less noticeable than on a favourite Dutch 
portable of identical price—£27 6s. When 
I add that the Dutch machine operates only 
at 15 i/s, this indicates that Sharp have not 
pulled off a miracle. It does show, however, 
that more care is being put into the design 
and assembly of drive mechanisms by at least 
one Japanese battery-portable manufacturer. 
The next step, perhaps, is to discontinue the 
practice of fitting removable capstan sleeves. 
If things go on the way they have evidently 
been in Japan, we shall be seeing capstan 
sleeves on top of capstan sleeves to give a 
very shaky 3J i/s from a basic $ i/s! 

It is worth mentioning that my "favourite 
Dutch portable" does not take Sin. spools— 
nor do many other low-to-medium-price 
portables come to that. This feature may be 
of only marginal interest to potential outdoor 
users, but in the domestic sphere—where the 

No. 19 SHARP RD-504 
BY DAVID KIRK 

mains power supply may make the machine 
a frequent carrier of radio programmes— 
the longer recording time would be appreciated. 

Conversion from battery to mains operation 
was a simple matter of inserting the mains 
lead into the recorder, at one end, and the 
power supply at the other. This cord is 
supplied with the machine, as is the microphone 
—a small plastic-cased moving-coil model of 
reasonable quality. Incorporated in the 
nucropbone casing is a power cut-out 
switch, connected by way of a small jack 
socket. The microphone signal passes through 
a slightly larger jack on the same plug mould- 
ing. This renders the microphone unsuited 
to other recorders, whether fitted with sub- 
miniature jacks or not. It may be that I have 
pressed this point too hard recently, but I 
cannot forget the spectacle of a visiting 
friend trying to compare a number of Japanese 
microphones with that supplied with his own. 

There is no reason, of course, why a micro- 
phone of the Grampian DP4 or Fi-Cord TCS01 
calibre should not be employed with a funda- 
mentally good recorder such as this. The 
improvement in quality fully justifies the 
outlay, the only problem, in fact, being the 
MANUFACTURER'S SPECIFICATION. 

Half track mains/battery portable. Tape Speeds: 
32 and 12 i/s. Spool Capacity: Sin. Bias: DC 
erase and AC record. Speaker: 61 x 2|in. 
elliptical. Output Power: 1W. Batteries: Six 
Erer Ready LPU2 or equivalent. Dimensions: 12 
x9ix32in. Weight:8lb. Pricedndudingdynamic 
microphone, tape and recording lead): £27 6s. 
Distributor: Wholesale Supplies (Swinton) 
Ltd., 16/18 Worsley Road. Swinton, Man- 
chester. 
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soldering of fat microphone leads to the tiny 
contacts of a miniature jack plug. In view of 
the danger of unknowingly pulling the plug 
from its socket with heavier microphone 
cable, I would most certainly convert the 
RD-504 to take GPO Jacks, were I fortunate 
enough to own it. Such a modification would 
be made all the easier by the fact that all 
sockets, other than the AC input, are mounted 
on a removable plastic plate. 

The battery compartment lid warrants 
some minor criticism. This unscrewed easily 
with a coin, and battery replacement was 
simple enough. But re-location of the lid 
was something of a Chinese (nay, Japanese) 
Puzzle. Unless positioned exactly flush with 
the cabinet, when the screw is fully home, no 
contact is made with the cells. 

Battery voltage was displayed on the record 
level meter during playback. Consumption 
rate was not unduly high and, of course, does 
not vary substantially with tape speed. The 
meter was rather smaller than is general on 
modern portables, and gain-setting out of 
doors had to be achieved more or less by 'feel'. 
It is all very well frowning on automatic gain 
control when taping stereo radio broadcasts 
in front of a living-room fire, but I would 
prefer AGC to a microscopic VU-meter when 
working in the proverbial field. Dubbing 
from other audio equipment through the radio 
socket was well within the meter's capabilities, - 
however. 

The weight of a battery machine normally 
only calls for comment when one's arm is 
almost wrenched from one's shoulder. But 
light-weight mains/battery recorders are some- 
thing of a rarity, and the Sharp RD504 deserves 
some commendation for weighing only 8 lb. 
In the 'bad old days' of valves I can recall 
carrying mains transformers that seemed to 
weigh more than the deck, amplifier and power 
pack of this machine put together. 

It is rare, in this column, to have the oppor- 
tunity of commenting on the tape supplied 
with a recorder. Most portables are i-track, 
and the dropout problem does not normally 
make itself known until the tape begins to 
wear. Dropout is not the only factor to 
consider when using a new brand of tape, as 
was discovered when the Sharp tape, being the 
nearest to hand at the moment, was placed on 
a Revox 736. A quick copy was made of an 
air-raid sound-effects disc for the benefit of a 
cine enthusiast having no gramophone. Later 
that evening the recording was replayed to 
him, still on the Revox. A 15-7i i/s version 
was employed, admittedly at its slower speed, 
but the severity of wow on the first reproduced 
effect—a siren—suggested that a bomb had 
fallen upon the recorder. Having noticed 
similar trouble with Uher 4000L and Akai X-4 
recorders, however, it seemed likely that so 
suddenly developing a wow might be caused 
by badly-sliced tape. When another reel 
reproduced perfectly, the problem was indeed 
traced to the tape. Two points can be made 
here. Firstly, low-price or unidentifiable tape 
may well be used 2in. computer tape, inac- 
curately slit. Secondly, since such material 
performed happily on the RD-504, not all 
recorders are sensitive to tape width. 

Being an exceptionally good little machine, 
the RD-504 was used for substantially longer 
periods than some of its less reliable brethren 

{continued on page 186) 
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SINCE modifying this series of articles in 
March, 1966, adding a circuit diagram 

at the cost of detailed mechanical data, a 
'thorny problem' has become evident. (No 
pun intended, so the author says!—Ed.) 

The problem is that several firms market a 
quantity of similar but slightly different 
machines under various brand names, or with 
succeeding marks or numbers. Instead of 
neatly publishing a circuit and a few columns 
of text outlining the deck peculiarities, we are 
faced with the need to spell out the differences 
between the near-twin models based on groups 
of common decks. Thus, in heading this 
article 'Some Thorn Designs', we allow our- 
selves to cover a very wide range from the 
prolific Thorn Group which embraces the 
British Radio Corporation brand names of 
Ferguson, HMV, Marconiphone and Ultra. 

Owners with one or other of the foregoing 
should be able to identify their particular 
machine from the type of deck it employs. 
The first group, with which we shall concern 
ourselves this month, are the Ferguson 3200, 
3202 and 3204, which used the FTD3 and 
FTD4 deck, described in some detail in the 
June 1963 Tape Recorder, 

Next comes the group of machines based 
on the single speed DB21 and the i-track, 
two-speed DB42 deck. This deck is very 
similar, with the lab keys placed centrally, 
but the spool carriers and clutch assemblies 
give a clue to the deck type. The DB42 has a 
flatter 'land' on the spool and a more perpendi- 
cular centre boss on which the tape reel mounts. 
Incidentally, premature wear of the flanges 
of the centre boss is one of the prevalent faults 
and when requesting a replacement spool it 
is important to specify the exact model number 
and whether you need a right-or left-hand 
spool. There is a slight difference, which we 
shall consider where appropriate. 

Finally, the latest group of machines that 
we need concern ourselves with, based on the 
DC43 deck is a .'-track, three-speed version 
with the keys toward the right and several 
interesting improvements. 

Getting back to our brief, the circuit on the 
adjoining page is that of the basic model, the 
Ferguson 3200. This is a single speed, 3J i/s, 
i-lrack machine, giving 3W audio output 
from a fully modulated tape. A crystal 
microphone permits a sensitivity figure of 
1.5mV into )0M ; radio input is also 
l.SmV into 22K and the pickup input needs 
75mV into a megohm. The radio output 
gives 500mV at 22K. Apart from the rather 
high radio input sensitivity, made possible 
by the microphone switching arrangements 
which preclude complicated attenuators, all 
this is much as we have seen before. 

As visible in fig. 1, the microphone plug 
operates a switch. This switch is simple and 
quite effective, until some clumsy 'other chap' 
inserts the plug wrongly and shatters the hard 
plastic of the socket. The spring leaves forming 
the switch—closed when the microphone plug 
is not inserted—fail to close and the result 
is a failure of radio and gram input and perhaps 
a touchy microphone connection. The trouble 
most often met in the plug is breaking of the 
bakelite leaf that operates this switch. In an 
emergency, separate the spring leaves from the 
inside, use the microphone plug in the normal 
manner, but rewire one of the special plugs 
for radio or gram input by connecting between 
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pin-5, common screening, linking pins 4 and 2. 
Note that the outer of the plug and socket is 
separately earthed; do not connect the com- 
mon to this point as hum loops can be formed. 
Pin I is used on later models for part of the 
remote control switching. Later types of 
microphone can be employed with the switch 
inactive. Alternatively, any crystal microphone 
will serve, and if the special plug is not immed- 
iately available, use the radio input socket, 
linking pins 2 and 4 of the microphone socket 
and disconnecting Rl and R2, leaving the 
radio socket as a direct link. Of course, if 
radio and gram are required as well as micro- 
phone, this repair will be ineffective—one will 
either have to modify the network with an 
additional switch or do the obvious thing— 
fit the correct Ferguson plug. 

Details of the circuit of fig. 1 need not 
occupy us much. The amplifier is quite straight- 
forward and there are no clever tricks to 
bother us. SI is the record/play switch, a 
slide type situated on the main board, i.e. 
from front to back of the machine and along 
the right underside of the deck. It is operated 
by a rocker action which is impelled by a 
tongue through a slot on the right of the deck. 
The spring return action is evident at a glance 
and this is the type of switch whose contact 
clearance can be seen immediately. 

S2, however, needs a little explanation. 
This is the small slide switch on the top of 
the deck, just behind the head plate. It serves 
to mute the amplifier by shunting the output 

from V2A and also to provide a decay path 
for the oscillator, when either fast wind or off 
functions are selected, assisting in head 
demagnetisation. A small point, but typical 
of Thorn design thoroughness. 

Details of the deck layout, operation and 
adjustments were covered pretty thoroughly 
in the June 1963 issue, and it should not be 
necessary to waste our valuable space on 
repeats. There is one adjustment, however, 
that needs a little explanation, as the query 
has arisen several times in correspondence. 

The record-play switch, as stated above, 
lies along the printed board and is operated 
by the downward action of the record button 
on a pivoted 'boomerang', the remote end of 
which pulls the slide toward the front of the 
machine for recording. The position of the 
slide relative to the fixed contacts is, of course, 
important. The usual trouble is that the 
machine either does not record properly— 
one symptom being that the magic-eye appears 
to indicate a constant overload when record 
is selected, or, less often, after recording, 
playback does not always come cleanly; keys 
and switches have to be juggled. The trouble 
is that the whole printed board has moved 
slightly. It is secured by screws in slotted holes 
to aid the switch adjustment and the trap 
so easily fallen into is to try adjusting the - 
swing of the lever, or the movement of the 
record button instead of adjusting the board. 
The correct position is when the lever arm 
just touches the baseplate. Fig. 2 shows the 
layout, and the two important screws are 
marked A and B in this diagram. This is the 
underside of the J-track, two-speed model, 
the 3202. This model is very similar, having a 
few important additions quite apart from the 
changes made necessary by the extra tracking 
and speed selection. The latter is by stepped 
motor pulley and a ramped plate bearing the 
main idler wheel. But the 3202 has an auto- 
stop and a pause facility, with remote control, 
not just your simple pinch-wheel hold-off. 
Both these operations demand solenoid action 
and additional circuits are incorporated. 
These circuits are shown in fig. 3, and both 
the solenoid positions and the small sub- 
assembly board on which the circuit is built 
appear in fig. 2. 

It will be noted that the mains transformer 
has a separate winding supplying a bridge 
rectifier from which 30V or so DC is available. 
This voltage is also brought out to pin 3 of 
the B9G accessory socket on the rear of the 
machine (inside the lead and microphone 
pocket). This can be a useful ancillary feed 
for powering a transistor amplifier, which 
can greatly extend the use of the machine, 
especially in conjunction with the output 
from the unused track of the record/play 
head, which is brought to pins 8 (inner track) 
and 9 (outer track) of the same socket. 

Returning to our solenoid action, which 
depends for its clean action on the discharge 
of the large capacitors and the applied voltage. 
Note that the correct adjustment in each case 
is for the normal operation of the circuit with 
manual selection, adjusting the solenoid to 
provide its trip or engagement action. Do not 
attempt to adjust the solenoid mountings or 
bend the levers, or retention springs until the 
normal operation is absolutely correct. 
Another pitfall to beware! 

(continued on page 177) 
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A Wmnef 
The DP4 microphone is another win- 
ner—by performance alone it has 
achieved world wide acclaim. It is used 
regularly by P.A. engineers, broad- 
casting and television companies, 
film studios, etc., as well as by many 
professional and amateur tape 
recordists. Its winning qualities have 
been designed and produced by 
Grampian—specialists for over thirty 
years in the field of sound equipment. 
We shall be pleased to send you full 
technical details of the DP4 and other 
microphones, together with descrip- 
tions of various accessories. 
Specially designed to 
use with the DP4, in 
order to cut down wind 
noise is the Wind- 
shield — as illustrated 
here. 

There is also the "Grampian" Parabolic Reflec- 
tor. Where it Is not possible to place a micro- 
phone close to the source of sound such as 
when making recordings of bird songs, weddings, 
car and train noises etc. the Parabolic Reflector 
has been proved over and over again to be of 
snormous value. 

Grampian Reproducers Ltd., 
Hanworth Trading Estate, Fellham, Middlesex. 

Doit lf 

yourself 

GARDENING 

ANNUAL67 
T op rearures include 
■ Gardening with water 
■ Round the year in the garden and 

greenhouse 
■ How to cope with weeds 
■ An orchard in a garage space 
■ A perfect lawn in six weeks 
■ Timber in your garden 
■ New annuals to grow in '67 
■ Starting with soft fruit 
■ Growing bulbs in pots 
OUT NOW 3/- 
From your newsagent or bookstall 
or 3/11 by post from Link House, 
Dingwall Avenue, Croydon CR9 2TA. 

AMAIG? 

in 

the Wyndsor Vanguard 

the most versatile 

recorder at its price* 

ofiering so many 

outstanding features.. 

% 4 track—3 speeds 
—Tin. Spools 

9 Separate Record 
and Replay ampli- 
fiers 

9 Double Play 
9 Sound-on-Sound 
9 Detachable lid fitted 8' speaker 
9 Tape Monitoring facility 

Before you buy an 
ordinary tape recor- 
der write for full 
details of the Van- 
guard and other 
models.' 

9 Push button con- trols 
9 Recording meter and Playback indi- 

cator 
9 Straight through amplifier facility 
9 Bass, treble, vol- ume and record 

gain controls 
9 Many other fea- tures 

• All British 
and full value 
for money at 
only 59 gns. 
inc. 1,800ft. 
UP tape and 
Tape manual 
(Less mike). 

WYNDSOR RECORDING CO. LTD. (Dept. TR3) 
Wyndxor Works. Bellevue Road, Friern Barnet, London, N.I I. ENT 2224. 
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TAPE RECORDER SERVICE CONTINUED 

The stop solenoid acts on the latch plate to 
neutralise the record/play engagement. First, 
depress the r/p key and note that the latch 
plate just clears the bottom edge of the control 
keys when used to neutralise this action. 
Clearance should be about 0.02in. Depress 
the key again and short the stop-foil contact 
to chassis. The solenoid should just trip the 
latch plate. A link screw is provided to make 
this adjustment as fine as possible. Too 
positive an action can affect the clean selection 
of the other functions. 

Note that the holding current for the sole- 
noids is provided by the series resistance from 
the 32.5V negative supply. It is not advisable 
to keep this current flowing any length of 
time and the use of such devices for sleep- 
learning (that is always providing John Mollon 
has not already deterred you!) should also 
incorporate a modification for breaking the 
main supply. In other words, there should be 
a reset switch, with the autostop becoming 
an 'Off' switch for this kind of remote control 
operation. A small point, maybe, but it could 
lead to some unfortunate somnambulist 
living a little longer. (Some of us would rather 

die, perhaps, than endure flattened idlers ?—Ed.) 
The pause solenoid operates an auxiliary 

brake arm to the left spool, and as its hold 
current is in the region of 100mA, you can 
judge the validity of the foregoing remarks. 
A clearance of about 10 to 15 thou' between 
pinch-wheel and capstan should be obtained 
when the pause is operated and this clearance 
is obtained by linkage adjustment. Toward 
the outer end of the brake lever a slot can be 
seen, weakening the arm rigidity and allowing 
a bending effect to be produced by insertion 
of a wide screwdriver blade and a gentle 
twist. This sets the pause position and on no 
account should the pressure arm linkage be 
adjusted to get an equivalent effect. 

Note also, in this context, S2C in fig. 3. 
This is part of the safety switching, preventing 
inadvertent pause action while the machine 
is being switched from record/play to other 
functions. The completion of the pause 
solenoid circuit is through the microphone 
socket and the switch in the microphone 
itself, a common defaulter. We mentioned 
earlier that the microphone will receive more 
attention later, but at present we would point 
out that the simplest test is to short pin 1 of 
the microphone socket to chassis, when the 
pause solenoid should energise. 

Another facility, not so far mentioned, is 
the use of a straight-through amplifier. The 
more you look at this apparently simple 
machine, the more you have to admire the 
Thorn design, for on a cheap tape recorder 
they manage to provide quite a few of the 
features that some higher-priced equipment 
lacks. Depression of the left-hand button 
switches the inputs to the first stage on the 
3202, disengaging the heads and also shorting 
out the capacitive section of the equalising feed- 
back loop, which on this model is an 820pF 
(in place of the l,OOOpF, C9. R14 is 220K: 
on the J-track model). Neutralisation of the 
amplifier key is by depressing the stop key 
on earlier models, but self-neutralising also 
by a press-press action on all later models. 
If the machine is intended to be used as an 
amplifier for any length of time it is a simple 
matter to add another modification, by dis- 
connecting the motor from the 220V tapping 
on the voltage selector and adding an extra 
motor switch. 

There were differences between the earlier 
models and later ones in the production run, 
principally as regards heads and oscillator 
coils. Details have already been given in 
June 1963, but to recap briefly, later heads 
have a slightly different mounting and any 
replacement should be followed by adjustment 
of pressure pads. A suffix 'M' will be found 
on the later models which have been modified: 
But there may or may not be new type oscil- 
lator coils fitted, and small component changes, 
regardless of the suffix. The two types of 
oscillator coil necessitate component changes. 
Where a coil with a white identifying spot is 
fitted, and these components on the 3202 
are already different from the 3200, Cl, 220pF 
is further reduced to 50pF, as is C13, 220pF, 
and a lOOpF capacitor from the common 
junction of the two record/play head windings, 
via the superimpose switch, is also reduced. 
This last component is employed to reduce 
the bias to the record/play head while super- 
imposing, to balance the two signals. The 
erase head windings are simply open-circuited 
by the same switch, which is part of 
the amplifier switch assembly previously 
mentioned. 

Finally, the accessory socket: this has other 
lines taken to it as well as those already 
mentioned. These are: radio output, from 
V2A anode, via a tapped resistor pair to pin 
4 on play, and a record/play signal direct 
from the V2A output to pin 5, via an attenuator 
to pin 6. Pin 7 is earth and pins 8 and 9 the 
head feeds already mentioned. 

The Ferguson 3204 had yet more component 
differences. These included the capacitor 
reductions for the 'M' models already out- 
lined, upending of the solenoid suppressor 
components so that the resistor is to chassis, 
a noise-reducing modification of a O.OlixF 
capacitor between volume control slider and 
the grid of V1B, with an additional 2.2M 
resistor acting as grid leak. The motor may 
be connected to the 240V transformer tapping 
and the solenoids are changed for lower 
resistance types. The screening of the unused 
head leads is commoned to the earth pin 7 
instead of to pin 1 as in earlier models (a 
hum-reducing modification worth doing if you 
possess one of the earlier 3202 models). 

After all of which, let us pause for breath 
and leave some loose ends for next month. 

FIG.2 FERGUSON 3202 LAYOUT DIAGRAM XI X2 X3 X4 XS X6 X7 X8 
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Specialists in components for magnetic recording. 
Heads for tape • 8~l6mm Film • Solid-state Record £f 
Playback Amplifiers - Class D erase & bias Oscillators 

MINIFLUX ELECTRONICS LTD. 
8 Hale Lane. London N.W. 7. 

LEDA recording tape 

THE ULTIMATE IN TAPE VALUE ! British made to full specification. 
Leaders, Trailers and Stop Foils on all types 5' and above. Strong, attractive 
hinge-lid boxes. 
GUARANTEE. If you do not agree that the quality of this tape is as high 
as any you have ever bought (irrespective of price!) we will immediately 
refund your money and return postage costs. 
Standard Long Double 
Play (P.V.C.) Play (P.V.C.) Play (Polyester) 
3- ISO" 2/3 " —  
4' 300' 3/9 
5* 600' 8/3 
5!" 900' 10/- 

1200' 12/3 

225' 
450' 
900' 
1200' 
1800' 

3/- 3" 300' 
SI- 4- 600' 
9/9 5" 1200' 
12/3 SJ- 1800' 
17/3 7" 2400' 

P. and P. 2/- per order. We also slock a wide range of accessories, all at lowest- 
ever prices. S.A.E. list. 

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

4/3 
8/3 

15/3 
19/3 
21/9 

Triple 
Play (Polyester) 
3* 600' 8/9 
4" 900' 12/6 
5- 1800' 22/4 
5J- 2400' 28/6 
7" 3600' 38/6 

for the best 

bargains read 

XCHANGE 

& 

the! 

E 

EVERY THURSDAY 

Britain's bargain weekly 

FeSsim' 

com 
NEW 
Size 15 
SOLDER DISPENSER 
For transistors, printed cir- 
cuits, small components. 21 
ft. coil of 60/40 alloy, 22 
s.w.g. in dispenser for quick, 
easy soldering. Jf. each 

Bib 
PROFESSIONAL 
RECORDING 
TAPE SPLICER 

Complete 
with razor cutter 
A handy precision tool for quick and 
accurate editing-no wastage or post 
editing clicks. Pays for itself by using 
up all your odd lengths of tape. 
Chrome plated. 18'6 each 

Obtainable from High Fidelity and electrical shops or write to: JuL 
MULTICORE SOLDERS LTD., HEMEL HEMPSTEAD. HERTS. 

WE SPECIALISE IN 

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

Std. L.P. 
Length ea. 3 for Length ea. 3 for 

3' ISO' 2/- 5/9 3' 220' 2/6 7/- 3' 
4' 300' 4/- 10/- 4" 450' 5/- 14/- 4" 
5' 600' 6/- 17/6 5" 900' 8/- 23/6 5' 

"*   1200' 10/6 30/6 5r 1800' 13/- 38/6 7' 
sr 900 
7' 1200' 

7/- 20/6 51" 
9/- 25/6 7' 

D.P. 
Length ea. 
400' 4/6 
600' 6/9 
1200' 12/6 
1800' 17/- 

Boxed 
3 for empty spls ,3/- 
19/6 
37/- 
SO/- 

2400'21/- 61/- 

3' 
4# 

5" 
sr 7' 

7d. 
1/8 
1/9 
1/9 
21- 

Postage 1/6 each, three or more POST FREE. 

STARMAN TAPES 
421 STAINES ROAD, BEDFONT, MIDDLESEX 

YUKfV*. SO PKOFeSS/ONAL TH£ Yi/tTAA/ 
■Xy/f-gPUK* Ae&OSOt- Yt/AY — 
Get these AIR DRYING GREY HAMMER 

or BLACK WRINKLE (CRACKLEWh., 
Yukan Aerosol spraykic contains l6ozs. fine quality 
durable easy instant spray. No stove baking required. 
Hammers available in grey, blue, gold, bronze. 
Modern Eggshell Black Wrinkle (Crackle) all at 14/11 
at our counter or 15/11, carriage paid, per push- 
button self-spray can. Also Durable, heat and water 
resistant Black Matt finish (12 ozs. self-spray cans 
only) 13/11 carriage paid. 
SPECIAL OFFER : I can plus optional transferable 
snap-on trigger handle (value 5/-) for 18/11, carriage.';^;,,, 
paid,Choice of 13 seifspray plain colours and primer 
(Motor car quality) also available. 
Please enclose cheque or P.O. for total amount to : 
YUKAN, Dept. TR/5 307a Edgware Rd.. London W.2.. 
Open all day Saturday. Closed Thursday afternoons. 

Other Yukon Air 
Drying Aerosols 
include: 
Zinc Chromate 
Primer. 
Clear Lacquer. 
Anti-Tarnish Cold 
and Metallic 
Finishes.  

12 PAGE PULL-OUT EXTRA 

ALL ABOUT WHITEWOOD IN 

DO II YOURSELF 

Other top features include 

■ Glass in the home 
■ Fitting wall lights 
■ Painting problem surfaces 
■ Beautiful bodywork for your car 
■ Two tables to make 
■ Wendy house for the Spring 

APRIL ISSUE OUT NOW 1/6 

Published on the 5th of each month 
From newsagents and bookstalls 
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equipment reviews 

GRUNDIG TK340 
STEREO 

MANUFACTURER'S SPECIFICATION. 
Quarter track stereo mains recorder with internal 
power amplifiers and side facing speakers. Tape 
Speeds: 7i, 3} and 1} Us. Wow and flutter 
(respective): 0.1%, 0.12% and 0.2%. Frequency 
Range (respective) : 40Hz—12kH2, 40Hz—10kHz 
and 40Hz—5kHz. Signal-to-Noise Ratio: 52dB at 
71 and 31 i/s, 47dB at 11 i/s. Spool Capacity: 
7ln. Modulation Indicators: Two magic eyes. 
Input Sensitivities: 2mV at 1.5M (microphone), 
100mV at 1M (gram), 22mV at22K (diode). Output 
power: 6W per channel. Separate bass and 
treble controls. Separate record and replay heads. 
Weight: 371b. Dimensions: 21 x 81 * 16in. 
Price: £152 Ss. (TS340 with walnut case and 
Perspex lid available at £156 9s.). Manufacturer: 
Grundig (G.B.) Ltd., Newlands Park, Syden- 
ham, London S.E.26. 

r"|~,HE TK304 is a large, relatively heavy. 
A self-contained stereo recorder and re- 

producer which gives a very fine account of 
itself on its internal speaker system. 

The control system at first sight looks formid- 
able until it is realised that all record controls 
arc on the left-hand side of the centre line, and 
all the playback facilities on the right-hand 
side. Of the eight press-tabs only two have to 
do with the tape motion and they are clearly 
marked 'stop' and 'start' . Fast forward and 
rewind are controlled by a slide bar on the 
left front of the deck and a matching bar on 
the right provides a very convenient and 
easily found 'pause' control. The rest of the 
press tabs have to do with track switching and 
synchronous or track-to-track recording. For 
stereo record or play the adjacent '1-2' '3-t' 
labs are pressed together; for mono only the 
top or bottom track tabs are operated. 

The only input sockets on the deck pane! 
are for mono or stereo microphones The rest 
of the considerable number of input and output 
sockets arc located at the rear of the machine. 
A vertical row of press buttons select the 
appropriate input signal. 

Playback volume controls at the right comer 
of the deck arc coaxially mounted for top and 
bottom channels so that they may be moved 
together or offset for replay stereo balance. 
A single record gain control is fitted over an 
echo fade-in control. 

A single magic-eye record level indicator is 
fitted between the two banks of press-tabs 
and the top and bottom signals are mixed so 
that the beam deflection is proportional to the 
largest of the two input signals. 

The hybrid valve-transistor circuit is unusual 
in using the valves for all recording and input 
functions, and transistors for the tone control 
and power output stages only. 

An edge operated drum controls the tape 
speed with an off position between each speed. 
Tape speeds were well within =1% limits on 
all speeds at the beginning and end of Tin. 
reels. Wow and flutter were very low at 
TJ i/s, with an average RMS reading of 0.06 
and top and bottom limits of 0.05% and 

(continued on page 1SI) 
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FRANCIS OF 

STREATHAM 

MAINS TAPE RECORDERS 
•Amp«x 800 Series ... £127.10 
•AmpexllOD ... £149.10 
•Akal 1710  79 gns. •Akai X-300  190 gns. 
•Akmi 910  62 gns. 
•Akai M.8 Stereo  136 gns. 
•Akai 355 Stereo  239 gns. •Beocord 2000 de luxe ... 125 gns. 
•Beocord 1500 de luxe ... 97 gns. 
•Brenell STB2   £150 
•Brenell Mk. 5/M Series III 93 gns. •Brenell Mk. 5 Series III ... 74 gns. 
Eltra 1001   49 gns. 
Ferguson 3218 ... ... 34 gns. 
Ferguson 3220 ... ... 25 gns. 
Ferguson 3216 ... ... 49 gns. 
•Ferrograph 631 ... ... 95 gns. 
•Ferrograph 632 Stereo ... 126 gns. 9Ferrograph 633  120 gns. 
Fidelity Playtime 25 gns. 
GrundigTKI7L ... ... 43 gns. 
Grundig TKI4L  37 gns. 
Grundig TKI8L  39 gns. Grundig 23L Auto ... ... 49 gns. 
Grundig TKI40   38i gns. 
Grundig TKI20  29^ gns. 
Philips 3556   62 gns. 
Philips 3558   42 gns. 
Philips 3553   36 gns. Philips 2 Tr. Auto 3552 ... 24 gns. 
•Revox 736   127 gns. Sony 250A Deck A Pre-amp 57 gns. 
Sony TC 260   97 gns. 
Sony 200   72 gns. 
Sony 600   135 gns. 
Sony S30  120 gns. 
Stella 463   39 gns. •Tandbcrg Series 6 ...NO gns. 
•Tandberg Series 12 ... 105 gns. 
•Tandberg Series 8 2 Tr. ... 54 gns. 

•Tandberg Series 9 69 gns. 
•Telefunken 85  91 gns. 
Telefunken 200   32 gns. •Telefunken 204 Stereo ... 106 gns. 
Telefunken 203   69 gns. 
Telefunken 201   44 gns. 
Truvox R40   44 gns. 
Truvox RI02   76 gns. 
Truvox RI04   79 gns. 
•Truvox PDI02   93 gns. •Truvox PDI04 Stereo ... 89 gns. 
Uher Hi-Fi special 129 gns. 
•U her 724   75 gns. 
•Uher Royal   129 gns. 
Ultra 6206   44 gns. 
Van der Molen VR7 ... 39 gns. 
•Vortexion WVA 3-speed £96.7 
•Vortexion WVB 3-speed... £115.10 
•Vortexion CBL Stereo ... £172 
Wyndsor Vanguard ... 59 gns. 

BATTERY PORTABLES 
Akai X-IV 4 Tr. Stereo ... 131 gns. Grundig TK6L  73 gns. 
Grundig C.I00   39^ gns. 
Grundig EN3 Notebook ... 23 gns. 
LoeweOpta4l6  Signs. 
Loewe Opta 408   39 gns. 
Loewe Opta Cassette ... 39 gns. 
Philips E1.3301   27 gns. 
Philips 3586   27 gns. 
Stella 472   27 gns. Sharp Batt/Mains 26 gns. 
Telefunken 300   49 gns. 
Telefunken 301   54 gns. 
Uher 4000L 103 gns. 
Van der Molen VR4 ... 59 gns. •Microphone extra 

MAINS POWER PACKS 
Philips, Stella or Cossor ... £5.12.0 
Telefunken 300 with cell ... £15.17.0 
Uher 4000, with cell ... 16 gns. 

Tope to disc and copy service. 

LEADING STOCKISTS OF EQUIPMENT FOR 

TAPE and HI-FI 
... and NO EXTRA FOR CREDIT TERMS 
Minimum Deposit 
No Interest or Service Charges on H.P. up to 18 months 
Free Service during Guarantee Period 

•MICROPHONES,MIXERS 
Hammond condenser M.I00 29 gns. 
Grampian Reflector ... £6.10.0 
Grampian Ribbon ... £11.10.0 
Grampian DP/4 Dynamic... £8.5.0 
Reslo Ribbon £12.2.0 
AKGD.II9  £20.0.0 
AKG D.I9C £17.10.0 
Eagle Mixer  3 gns. Grundig Mixer Stereo ... 18 gns. 
AKG K.50 Headphones ... £7.10.0 
Philips Pre-amp  £6.10.0 

Also microphones by 
ACOS, FILM INDUSTRIES. TELEFUNKEN. BEYER, etc. 

• TAPES & ACCESSORIES 
Standard, Long, Double, Triple Play 
in all sizes by all leading makers. 

DEFLUXERS BY WEARITE, 
WALGAIN 
Pre-recorded tapes by Columbia, 

H.M.V. and all E.M.I. Labels, Crown, 
Phonoband, Eagle, etc. 
Bib, Bond and E.M.I, splicers. Matching 
transformers. Plugs, sockets, etc. 
Prices subject to alteration as announced 
by manufacturers. 
STANDS AND BOOMS OF ALL 
TYPES 

HI-FI DEPT. 
# AMPLIFIERS 
Quad Rogers Arena Philips 
Goodman Nikko Ferguson 
Leak Armstrong Tripletone 
Scott B A O Truvox 
• TUNERS 
Quad Rogers Leak Armstrong 
B A O Tripletone Arena 
Philips  
• LOUDSPEAKERS 
Quad Rogers W.B. Kef 
Wharfedale Goodman Tannoy 
Lowther Leak Elac Truvox Ditton B A O Tandberg 
• MOTORS, PICKUPS 
GARRARD ind. Thorens 
SP.25 401, etc. Tannoy 
Goldring Shure 
Connoisseur Empire 
DECCA Sonotone 
Dccca Deram B A O 
Philips SME Mk. II Ortofon ADC BSR 
Dual Pickering Euphonies Transcriptor 
All types of Diamond and Sapphire 
sty/;, stereo and mono. Microlifts. 
Garrard, Goldring and Acos Pressure 
Gauges. Disc Preener Acos Oust 
Bug. Cabinets by Record Housing, Clearview and G.K.D. 

169-173 STREATHAM HIGH ROAD, LONDON, S.W.I6 
BeTfsL":,Zu,ch STReatham 0466/0192 

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

eotf aH0' 

S* 

Order RECORDS AND RECORDING & RECORD TIMES from 
any newsagent, record dealer or by post 2s. 6d. post free from 
16 Buckingham Palace Road, London SW1 (Six months 18s. or 82.50). 

TAPE RECORDER 

COVERS 

49/4 
SS - 
47/4 
43/- 
59/4 

Smart waterproof cover 
to give complete protcc- tion to your tape recorder. 
Made from rubberised 
Canvas in navy, wine, tan, 
grey and bottle green 
with white contrasting 
pipings, reinforced base, 
handy xip microphone 
pocket and name panel. 

Grundig TK.I   
TK.S   
TK.4   
TK.8   
TK.I4 & 13 & 18 
TK.I4L, I7L, 23L. 

I8L ... ... o//o 
TK.20   Sl/t 
TK.24   SSI- 
TK.25   SSI- 
TK.30   40/- 
TK.35   41/- 
TK.40 & 41 ... 44/- 
TK.44   81/- 
TK.55   43/-* 
TK.40   75/-* 
TK.400   47/4 
TK.830/3D ... 43/- 
Cub  IS/-* Telefunken 65   45/- 

75/15 4 74K... 55/- 
95   49/4 

Philips 8108   57/4 
.. 3548   79/4 

•Without 
A. BROWN & 
 24-38 GEORGE STREET 

Philips 3534   87/- 
3549   79/4 

.. 3556   47/4 
3558   45/- EL3542   43/- 

.. EL3536   70/- 

.. EL3SI5   57/4 

.. EL354I/I5 57/4 

.. 3541/H   72/- Cossor 1401   43/- 
1602   57/4 
1604   79/- 
1605   84/- 

Stella ST4S4   57/4 
„ ST4S5   43/- 
., ST458   79/- 
.. ST459   84/- 

Saba 2305   79/4 
Tandbcrg 72. 72b, 74. 74b, 

823, 843; Hard case ... 141/8 
Soft case 111/4 Tandberg 42. 62b, 64, 64b, 

92 Hard case 141/8 
Soft case   112/4 

Brenell Mk. 5 + 5M 77/. 
Truvox R92, 94 and 102 ... 99/- Robuk RK.3 + RK.4 ... 47/4 Ferrograph   88/- Sony 521 ... 90/- 
Revox F   84/- 
Optacord 414 + 412 + 416 43/- 

pocket 
SONS LTD. 

HULL. TEL.! 25413 
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GRUWDIG TK340 REVIEW CONTINUED 

0.08% RMS. 3J i/s speed imperfections were 
almost equally satisfactory at 0.1 % RMS, and 
top and bottom limits of 0.09% and 0.11% 
RMS (see fig. I). At the lowest speed of 
1J i/s, readings averaged 0.15%, with a just 
audible cyclical speed variationat approximately 
four per second. 

The play-only responses were measured at 
line output by playing test-tapes recorded to 
known recording characteristics. The responses 
of fig. 2 all show a drop in level at mid fre- 
quencies followed by a level response over 
the high frequency range. This indicates that 
the playback time-constant is different to that 
of the test-tapes and that the playback equalisa- 
tion has been designed for recording charac- 
teristics of approximately 50, 100 and 200|M. 
System noise with no tape passing the heads 
was 40dB below test-tape level at the two 
higher speeds, and 35dB at 1| i/s. 

Record-play responses from radio input 
to diode or line output are shown in fig. 3. 
By recording a continuously variable tone, as 
distinct from the spot frequencies on the 
test-tapes, it was possible to plot the slight 
peaks and dips in the low frequency response 
due to the contour effect of the short pole face 
reproducing heads. The 'wobble' shown is 
quite innocuous on a single record-play 
sequence, but it can build up to audible 
proportions on successive track-to-track trans- 
fers in 'multiplay' recordings. It will be seen 
that bass lift at extreme low frequencies has 
been used to compensate the head response 
fall-off below about 150Hz due to the short 
pole face. 

Peak level recording tests at 500Hz showed 
negligible waveform distortion at a level 12dB 
above test-tape level where the magic-eye 
beams just closed. Erased tape measured 
38dB below test-tape level at and 3} i/s, 
giving unweighted signal-to-noise ratios of 

just 50dB. Weighting the response to that of 
the ear at low listening levels gave a peak 
signal-to-noise ratio of 51dB, which is near 
the specified ratio of 52dB. 

The overall acoustic response, from white- 
noise test-tape to axial response of the internal 
speakers, at middle and extreme positions of 
the drum type tone controls, is shown in 
fig. 4. It is well known that a high note peak 
is a great help in the 'round the comer' listening 
inevitable with sideways facing speakers, and 
this together with the wide range of bass 
control provided to compensate room acoustics 
accounts for the very pleasant listening 
quality of this recorder. 

The stereo microphone provided for test 
with this recorder consisted of two small 
watch-shaped elements which could be set 
easily to any desired horizontal angle for 
best stereo pick-up. The front and rear 
response of one of the units was measured by 
the white-noise technique in a normal living 
room to give the very satisfactory responses of 
fig. 5. Stereo separation is negligible at very 
low frequencies, but low frequency standing 
waves can upset the listening pattern of even 
the most perfect stereo installation in a small 
room. 

COMMENT 
This is one of the most effective self-con- 

tained stereo systems I have had the pleasure 
of testing. On both pre-recorded stereo tapes 
and tapes recorded with the microphone 
provided, the listening pleasure is increased 
very considerably when compared to mono 
signals from the same machine. External 
speakers would of course broaden the sound 
field and improve the frequency response, 
but for close-up fairly intimate stereo listening 
the TK340 is excellent as it stands. 

A. Tutchings 
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Your Tape Dealer 
LONDON AREA 

FOR ALL LEADING 
AUDIO EQUIPMENT 

Classical Records 
by Mail Service 
hampstead 
HIGH FIDELITY 
Rla Heath Street, 
Hampstead, N.W.3. 
Tel. HAMpttead 6377 

Stockists for all the leading makes of Tape Equipment 
207 EDGWARE ROAD. W.2 Tel.: PAD 3271 
118 EDGWARE ROAD, W.2 Tel.: PAD 9789 
33 TOTTENHAM CT. RD.. W.I. Tel.: MUS 2605 
42 TOTTENHAM CT. RD.. W.l. Tel.. LAN 2573 
152/3 FLEET STREET, E.C.4. Tel.: FLE 2833 

TAPE RECORDER HI-FI CENTRE 
 (SHEEN) LTD  
SPECIALISTS IN TAPE RECORDERS, ACCESSORIES, 

W PI EQUIPMENT 
YOUR CENTRE FOR FRIENDLY HELP. SALES AND 

SERVICE 
3 « 4 STATION PARADE, Open unlit 8 C m. on Fridays 
SHEEN LANE. SHEEN, PROSPECT 0985 
LONDON. S.W.I4 Opposite MortlokeStation, S.R. 

WmBLEDON'S 
TAPE RECORDER CENTRE 

ALL LEADING MAKES IN STOCK 
Ferrograph, etc. — Stereo — Mono 

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

TEL-LEE-RADIO 
220 The Broadway, Wimbledon, S.W.I9 

TEL. LIBERTY 4946 

CHESHIRE 

FOR ALL YOUR REQUIREMENTS... 

OF CRB W LTD.  y 

Head Office: 14 Hightown. Crewe. Tel. 3327 
Hi-Fi CENTRE: 28 HIGHTOWN. CREWE. 

Technical Division: 19 Ludford St., Crewe. 

DEVON 

50 100 200 500 1000 
FREQUENCY IN Hz 

2K 5K I0K 

THE SOUTH WEST 

Tom Molland Ltd. 
Invite you to visit their well-equipped 
Demonstration Theatre and compare all 
the leading makes of Hi-Fi and Tape 

Equipment at 
102 CORNWALL STREET, PLYMOUTH 

Telephone 69282/3 
Immediate delivery to ALL Areas 
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Your Tape Dealer 
ESSEX 

HIGH FIDELITY EQUIPMENT 
TAPE RECORDERS 
RECORDS 

CHEW & OSBORNE LTD. 
148 HIGH STREET, 
EPPING, ESSEX 
EPPING 2300 

HAMPSHIRE 

FORRESTER'S 

NATIONAL RADIO 
SUPPLIES LTD. 

70-72 HOLDENHURST ROAD 
BOURNEMOUTH HANTS 

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

High Fidelity 
Specialists 

HuMiUon £lectio*ttcs 

Hamilton Electronics|Southampton) Ltd. 
35 London Read. Southampton Phone 28622 Sumes 

NEW & S/H TAPE RECORDERS 
  HI-FI   
UHER, B & O. FERROGRAPH. AKAI, 

TANDBERG, REVOX. etc. 
H.P. TERMS — PART EXCHANGES 
PETERSFIELD CAMERA CENTRE 

37 Lavant Street 
Tel. : Petersficld—Hampshire 2631 

HERTFORDSHIRE 

WATFORD 
High Fidelity Centre 

at RADIOLUX Ltd. 
36 WOODLANDS PARADE, HIGH ST. 

WATFORD (opposite the pond) 
WATFORD 29734, 41029 

if IT'S GOOD — WE STOCK IT! 
Demonstrations in our Stereo Theatre. Also home 

demonstrations with no obligation. 

LANCASHIRE 
STOCKPORT AUDIO CENTRE 

FINEST IN NORTH WEST 

"'REVOX^; AKAI 
RVNDiG/J / SONy \ 

Jsj TRUVDX— 
/VQB^ / pH|LlpS \ 

/SIMON^ 
UHE 

BfiENEL 

★ AIL MODELS ON COMPARISON DEMONSTRATION 
* EVENING DEMONSTRATIONS BY APPOINTMENT 

FAIRBOTHAM A CO. LTD.. 
  58-42 Lower Hill(ate, STO 4872   

Your Tape Dealer 
LANCASHIRE 

BOLTON Specialists in 
High Fidelity Sound 

H.D.KIRK 
ua 

I50 Higher Bridge St. 
Phone 23093 BOLTON 

U.SMITH & SON 

HI-FI EQUIPMENT — STEREOGRAMS 
TAPE RECORDERS — 2 SHOWROOMS 
B. & O.. Dynatron, Hacker, Quad, Leak. Radford, 
Armstrong. Ferrograph, Revox, Truvox, Uher, 
Decca, Garrard, Thorcns. Goodmans, KEF, etc. 
Comparator Dome—Closed all Tuesday 

Specialists in 'SOUND* for 36 years 
184 THE ROCK, BURY Tel: 1242 

LEICESTERSHIRE 

LEICESTER 
All your hi-fi requirements 

QUAD - LEAK - ROGERS - FISHER 8 
Speakers by: ARMSTRONG - TANNOY - K.E.F. 

LOWTHER - B. 8 O. - WHARFEDALE 
GOODMANS 

Tape: FERROGRAPH - B. 8 O. - GRUND1G 
BRENELL - PHILIPS 

Record Dept.: ALL LABELS - PARASTAT SERVICE 
LEICESTER CO-OPERATIVE SOCIETY LIMITED 
HIGH STREET LEICESTER Tel; 20431 

STAFFORDSHIRE 

M. R. WARNER & SON LTD. 
TANDBERG SPECIALISTS 

We stock and demonstrate 
all leading makes of 

hi-fi equipment 

26 CHAPEL ASH - Wolverhampton 26581 

NOTTINGHAMSHIRE 

IVollingham Tape Recorder Ltd. 
BURTON ST. 2 mins. Victoria Station 

Specialists in all the best makes of 
• TAPE RECORDERS 0 AMPLIFIERS 0 

0 HI-FI DISC EQUIPMENT 0 
Telephone: Nottingham 45222 

NORTHUMBERLAND 

SOUND EQUIPMENT SPECIALISTS 

Morton 

o nd. 
_ . 2-6902 
Tel- 20142 

12 OXFORD STREET 
NEWCASTLE UPON TYNE I 

Zafn 

V. 

UHER 
724L 
STEREO 

MANUFACTURER'S SPECIFICATION. 
Quarter track stereo mains tape recorder with 
self contained transistor amplifiers and speakers. 
Tape Speeds: 7i and 3J i/s. Wow and flutter 
(respective): 0.15% and 0.2%, weighted to 
DIN 45405. Frequency Range (respective): 
40H2—18kHz and 40Hz—14kHz. Output Power: 
2W per channel. Spool Capacity: Tin. Sensi- 
tivity: 0.3mV at 2K (microphone) 3.5mV at 47K 
(radio), 65mV at 1M (gram). Dimensions: 15 * 7 
x 14in. Weight: 201b, Price; £78 15s. Distri- 
butor: Bosch Ltd., 205 Great Portland Street. 
London W.I. 

THIS is a fairly light-weight stereo recorder 
using a single motor, transistor circuits 

and relatively small speakers mounted on the 
sides of a thin walled cabinet. As might be 
expected from the above description, the 
sound reproduction suffers from cabinet 
resonance, limited bass response and inade- 
quate output power. I have remarked on this 
tendency on certain Continental recorders 
before, and guessed that part of the reason 
is that many recorders are connected via the 
standard DIN lead to radiograms or large 
radio sets with adequate cabinets, speakers 
and power outputs for normal day-to-day 
listening, and that the internal speakers and 
power amplifiers arc only provided for monitor- 
ing a recorded programme, or for those 
customers who know no better and are content 
with transistor radio quality. Whatever the 
reason, it does seem a pity that the very 
excellent design work put into the deck and 
transistor record-play circuits produces an 
electrical response which never gets outside 
the cabinet, except via the line or diode lead! 

The tape motion controls consist of a large 
"stop' bar flanked on either side by start and 
pause tabs with a slide bar in front of the 
'stop" bar for fast wind and rewind. The 
record safety button is conveniently near the 
start tab, so that all these controls can be 
operated by one hand without diving about 
all over the deck panel. A volume control 
and tone control, together with a rotary 
track switch, complete the generally used 
front line controls, with a mains switch 
combined with the tape speed switch and a 
balance control for stereo a little further back. 
An interesting innovation is that the top panel 
also carries symbols indicating the positions 
of the microphone, radio and left and right 
LS outputs which are located just under the 
skirt of the deck panel for sideways insertion 
of the relevant DIN plugs. This saves a lot 
of neck stretching and movement of the 
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Your Tape Dealer 
SHROPSHIRE 

SHREWSBURY'S NEW SOUND CENTRE 
Ferrograph-Leak-Akai-Rogers-Goodmanetc. 

HEAR THEM IN OUR DEMONSTRATION STUDIO 
OPEN ALL DAY 

TUESDAY-SATURDAY 

Hi-Fi Ltd. 
13 WYLE COP 

Tel. 55166 (facing the famous Lion Hotel) 

recorder to locate inaccessible and badly lit 
sockets. 

A glance at the 3| i/s fluttergram of fig. 1 
will show that this particular review sample is 
what is known in the trade as a 'pipper'. The 
speed imperfection is not the usual sinusoidal 
cyclical speed variation, but a short sharp 
change of speed once per revolution of the 
capstan or flywheel which gives rise to the 
characteristic 'pip-pip-pip' on a sustained 
tone. It is often due to a minute crack or 
score mark on the capstan itself or a wider 
crack or 'flat' on the flywheel rim. A similar 
effect can be caused by a flat on the inter- 
mediate idler wheel which drives the flywheel, 
but in this case it did not correspond to the 
idler wheel rotation which was considerably 
faster than the capstan speed. A slight trace 
of the same effect can be seen on the top trace 
of the 7ii/s fluttergram. The subjective effect 
of the 'pip' was out of all proportion to the 
standard long-term integrated RMS reading, 
which even at 3j i/s was 0.12% to 0.15%, a 
figure that would normally be considered 

quite satisfactory. This shows that the ear is 
still the true criterion despite any number of 
low meter readings! 

The play-only response to line output 
using 70 and MOv.S test-tapes is shown in 
fig. 2 and indicates that the playback equalisa- 
tion is to approx. 50 and lOOuS characteristics. 
System noise, with no tape passing the heads, 
was only 27dB below test-tape level. 

Peak record level tests showed that a signal 
12dB above test-tape level could be recorded 
with low waveform distortion with the VU- 
meter needle just off the top of the scale. 
Erase and bias noise was low as judged 
subjectively by listening on the recorder's 
own speakers, but on wider range equipment 
mains hum could be heard at low level. 

Record-play responses at line output are 
shown in fig. 3 and, apart from the slight mains 
hum mentioned above, are perfectly satis- 
factory for feeding hi-fi external equipment. 

The moment of truth is illustrated by the 
overall acoustic response of fig. 4, which 

(continued on page 185) 

 SURREY  
FARNHAM SURREY 

-k Stockists of all good Hi-Fi apparatus. 
£ Comparative demonstrations. 
if We offer a real after sales service. 
if Easiest of terms. 
if No parking problems. 

Lloyd & Key worth Ltd. 
THE RECORD SHOP 

24-27 DOWNING STREET. FARNHAM 
SURREY Telephone: Farnham 5534 

SURREY AND HAMPSHIRE'S HI-FI SPECIALISTS 

CROYDON'S 
TAPE RECORDER CENTRE 

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

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

CROYDON 
ADDiscombe 1231/2040 

 SUSSEX  

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

BOWERS & WILKINS LTD. 
1 Beckel Bldgs., Littlehampton Road, 

Worthing 5142. 

WARWICKSHIRE 

KEN WHITTLE LIMITED 

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

788 STRATFORD ROAD, SPARKHILL, 
BIRMINGHAM, 11 Telephone : SPR S964 

WILTSHIRE 

SOUTHERN ENGLAND 

|. F. BUTTON 

HI-FI AND TAPE RECORDING CENTRES 

SALISBURY—50 BLUE BOAR ROW 
SOUTHAMPTON—421 SHIRLEY ROAD 

FIG. 3 RECORD-PLAY RESPONSE (LINE IN OUT) UHER 724L 
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The new quality magazine for 
today's happy-go-luxury campers 
First issue features include 

autocamping 

# Choosing the motor caravan ideal 
for your needs 

# Getting across the channel 
0 Menus for mid-day meals 

in France 
0 Estate or saloon?—the relative 

merits for the camping family 
0 Hiring v buying camping equipment 
0 Tent teach-in for families buying 

a luxury frame tent for the first time 
0 £50 allowance explained 
0 Visit the vineyards of France and 

Spain 
Plus special touring features 
on Devon and Cornwall, the 
French Riviera, Florence, 
Yugoslavia, Bulgaria and Turkey 

APRIL ISSUE 
OUT MARCH 21st 3/- 
Published monthly on the 21st 

From newsagents and bookstalls or 
3/6 by post from Link House, 
Ding wall Avenue, Croydon, CR9 2TA 

new 

autocamping 

We are happy to announce chat we can now supply 

BRAND NEW BRITISH & GERMAN 

RECORDING TAPES 
P.V.C. POLYESTERI& MYLAR 

(ALSO PRE-RECORDED FOREIGN LANGUAGES) 
RECORDED ON SCOTCH andlEMI TAPE 

Both manufactured by world reputable British and German firms. Fitted 
with leaders and stop foils. Not rejects or sub-standard in any way—tapes 
are splice free and are boxed. Remember : full refund plus postage should 
goods not meet with your full approval. To date no refund has been requested. 
Standard Play Length English price German price 

3' 150' 1/4 V- 4' 300' 4/-I 3/4 
5' 600' 9i-i 6/4 
sr 900' mi 8/- 
7" 1200' 16/- 10/- 

Long Play 
3' 220' 3/- 2/« 4" 450' */- SI- 5" 900' 11/6 »/- 
sr 1200' 14/- 10/4 
7* 1800' 23/- 14/- 

Double Play 
3* 400' 4/- 4/- ■4- 600' 8/4 7/- 
S* 1200' 21/. 13/- 
sr 1800' 24/- 17/- 
7 2400' 39/- 22- 

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

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

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

GOLDEN 

EAGLE 
ST4I0 STEREO-MONO 

SOLID STATE 
(13 Transistors, 3 Diodes) 

4 TRACK TAPE RECORDER 
Batt/Mains Operated 

Push button controls, fast rewind/forward with instant stop and variable 
speed, 2 speed 3J x 7^1.p.s., instant counter reset, Complete with 2 dynamic 
mics, 2 mic jacks, 2 aux. jacks, 2 spkr. jacks, monitoring facilities, 2 built-in 
spkrs., tone control, 2 vol. controls. VU meter/changeover Sw., Sin. tapes. 
Wt. 131b. Carry handle, batteries, built-in transformer and mainslead cover. 
INTRODUCTORY OFFER for orders received before end of April 1967 35 gns. 

GOLDEN 

EAGLE 
TR205 

Batt/Mains. Capstan Drive. 
2 Speed. 2 Track (I J x 3}) 

INCORPORATING 
POSITIVE VOICE 

ACTUATION 
(Speak—Recorder Automatically Record,—Stop—Recorder Stops) 
Ideal for recording interviews, meetings, etc. Complete with Sin. tapes, 
dynamic mic. with remote control, mic. jack, aux. jack, remote spkr. jack 
(monitoring), tape counter, VU meter/batt. state indicator. 13 transistors, 
3 diodes, batteries and built-in transformer, mains lead, cover and shoulder 
strap. Push button fast rewind/forward with instant stop and var. speed. 

Stamped addressed envelopes for leaflets. Money Back Guarantee. 
Sent Registered Post, P. & R. 8/6 (U.K. only). (Dealer enquiries invited) 

MALGO AVIONICS (Dept. SCI) 
106 LLANDAFF ROAD, CARDIFF Phone 34135 

£' 

o 
c I. 

p 

MINIFLUX 

TAPE HEADS 
SPECIAL OFFER of new 
MINIFLUX HEADS at less than 
half price. 
All supplied complete with full specifications 
and circuit diagrams. 
Type LF6.0. Low impedance half-track 
mono fcrrite erase head with built-lnloscil- 
lator coil. List £3, offered at 22/6 each. 
Miniflux Type No. VLF4. Quarter-track 
stereo ferrite erase head as used on Reflecto- 
graph Model B, Simon SP5, Truvox PD90, 
Brenell 3-star, Elieabethan FT I etc. Listed 
at £3.10.0 offered at 32/6. 
Miniflux Type VKH.4. Quarter-track stereo 
rcc./play head as used on Refleclograph, 
Brenell, SP5, Truvox PD90, etc. Listed at 
6 gns., offered at £2.15.0 each. 
Also available. Miniflux full track ferrite 
erase heads at 30/- each. Miniflux rec./play 
half-track stereo heads. Type SKN4. Low 
inda~iance model for transistor circuits 55/- 
each. 

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

LEE ELECTRONICS 
400 Edgware Road, Paddington. Tel: PAD 5521 

Closed from 21st March to 31st for Easter holidays and stocktaking. 
Re-open Sat. 1st April. (Closed Thursdays.) 

I 
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UHER 724L REVIEW CONTINUED 

includes the combined effect of the power 
amplifiers, cabinet and internal speakers. 
Even this does not tell the full story: the 
300Hz cabinet resonance gave much more 
coloration than is indicated by the sustained 
tone response curve. It was shocked into 
resonance by every low frequency transient 
and it played havoc with the stereo separation 
of all frequencies up to beyond 1kHz. The 
result was a rather tiring "honking' quality 
which spoiled completely any mono or stereo 
signal heard through the 'poor half of the 
724L recorder. 

COMMENT 
This review raises the question of what 

happens when stereo speakers are placed on 
opposite sides of the same cabinet. It is 

possible to get excellent 'close up' stereo 
sound from such an arrangement, as will be 
seen from other reviews. It depends on how 
much mixing and cancellation of the separate 
sound sources takes place within the cabinet, 
and this in turn depends on how completely 
the cabinet is divided into two halves by the 
deck mechanics or electronic circuits. It would 
appear that small, low mass, transistor circuits 
are much less efficient in this respect than the 
old brute force valve circuits on large metal 
chassis! 

Seriously though, here is a case of a well 
designed deck and set of electronic circuits 
being completely spoiled by the packaging 
which is normally taken out of the hands of 
the recorder designer and handed over to a 
stylist or sales manager who decides what it 
should look like rather than what it should 
sound like. The loudspeakers and basic 
housing should be an integral part of a recorder 
design, however much it is dressed up later 
for sales purposes. A. Tutchings 
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RO-S04 FIELD TRIAL CONTINUED 

tested in this column. No mechanical deterior- 
ation—idler knocks, bearing rattle or increased 
wow—was noticed, the only failure, in fact, 
being of the output miniature jack socket. 
A plug was inserted in this socket in order to 
dub onto another recorder and, when removed, 
it failed to remake contact with the internal 
loudspeaker. Monitoring was then possible 
only with the supplied earpiece until the 
cabinet was unscrewed and the plug pushed 
back into shape with a screw driver. This is 

a common fault with miniature jacks. 
In conclusion, I consider the Sharp RD-504 

to be the best under-£30 battery portable I 
have handled. Since mains-powering facilities 
are included without creating excessive weight, 
my enthusiasm for it is all the greater. I know 
from personal experience that the afore- 
mentioned Dutch portable is backed by a large 
and competent service organisation. If the 
same can be said for Sharp equipment-—and 
this is something one would need to confirm 
with the importer before making a purchase— 
then the RD-504 can be recommended un- 
reservedly. 

READERS' LETTERS CONTINUED 

as for private individuals who cannot obtain 
the necessary service from some of the retailers 
concerned. 

Our reputation in after-sales-service has 
been well established for many years and has 
been complimented time and again. 

Yours faithfully 
H. W. HeUyer conunenls 

In the February servicing article, which 
dealt with the Optacord 408, I said "I may be 
wrong, and shall surely be sat upon heavily 
(as usual) if I am." 

Well, I was, and I have been. Highgale 
Acoustics bring down the considerable weight 
of their indignation with a bump. 1 am happy 
to be able to say I am sorry and am delighted 
to learn that Highgate Acoustics have a well- 
equipped service department with a staff of 
six engineers. Owners of Loewe-Opta equip- 

ment, and prospective owners, may take 
heart at the assurance. 

Whilst apologising for my misleading assum- 
ption—and it was no more than an assumption 
—I cannot help noting that Highgate Acoustics 
welcome the opportunity to refute it. They 
might, however, have studied the article just 
a little more closely. They would not then have 
fallen into the trap of skimming a text and 
picking out what they consider the essentials— 
namely the implied criticism. For the rest. 
I go on to give Loewe-Opta full measure of 
credit for their equipment, in this and later 
articles on associated models. 

As to the reputation for after-sales service 
and the points Highgate Acoustics want 
enumerating, I feel sure they would not wish 
me to sully a genuine apology with the sort 
of recrimination that any service manager 
could bring against any manufacturer or his 
agent. Let them balance the compliments. 

Your Tape Dealer 
YORKSHIRE 

TAPE RECORDER 
CENTRE (HALIFAX) 

•lock ill the best Tape Recorden. Hi-Fi Equipment. Tape, L-P Records, etc. 
DEMONSTRATIONS DAILY BY EXPERT STAFF 
2 years Free Service on New Recorders over £35 

30 King Cross Street, Halifax 
Phone 66832 

SCOTLAND 

EDINBURGH'S 
HI-FI 

SPECIALIST 
Amplifiers, F.M. 

Tuners, P/Ups, 
Speakers, etc, 

Demonstrations and 
Advice gladly given. 

Agent for the 
famous Heathkits. 

Hi-Fi Corner 
I Haddington Place, 
EDINBURGH 
Phone: WAV 7901 
W. G. Graham 
Assoc. Brit. I.R.E. 

Recordiag Studios 

mjb 
recording and 
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 playing times even from amateur recordings. Booklet available. 

40 QUEEN STREET 
MAIDENHEAD 

Tel. 25204 BERKS 

MOBILE RECORDING 

Professional service at 
highly competitive rates 
Anywhere : Anytime. 

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

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

MAGNEGRAPH 
I Hanway Place, London, W.I. IAN 2156 

STUDIO 

REPUBLIC 

professional recording services 
il; CHURCH FARM, PINNER, MIDDX. FIE 5555 
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CLASSIFIED 

ADVERTISEMENTS 

Adverlisemems for this section must be pre-paid. The rate Is 6d. per word (private), minimum 7s. 6d., Box 
Nos. 1s. 6d. extra. Trade rales 9d. per word, minimum 12s., Box Nos. 2s. extra. Copy and remittance for 
advertisements in MAY 1967 issue must reach these offices by 20th MARCH addressed to; The Advertise- 
ment Manaoer, Tape Recorder, Link House. Dingwall Avenue, Croydon CR9 2TA. 
Replies to Box Nos. should be addressed to the Advertisement Manager, Tape Recorder, Link House, 
Dingwall Avenue, Croydon CR9 2TA, and the Box quoted on the outside of the envelope. The district 
after Box No. indicates its locality. 

SITUATIONS VACANT 

Young Man required with some knowledge 
of tape recorders. London applicants only. 
Box No. 512 (London). 

Brunei University. Division of Languages. 
Technician required in April for the mainten- 
ance, including minor repair work and major 
component replacement of (a) Rank language 
laboratory equipment at Acton (b) supervision 
of the installation and subsequent maintenance 
of Shipton language laboratory equipment at 
Hillingdon. Practical experience and know- 
ledge of circuit diagrams essential. Brief 
training with manufacturers will be arranged. 
Salary within the scale £653-£938 plus addi- 
tional allowances up to £80 p.a. for approved 
qualifications, and London Allowance of £60. 
Applications in writing giving full details of 
age, qualifications, experience and names of 
two referees to the Assistant Secretary (S.38), 
Brunei University, Kingston Lane, Uxbridge, 
Middlesex. 

TELEVISION ENGINEERING CAREER 
WITH GRANADA IN MANCHESTER 
Range of work is varied, covering vision control, 
VTR, Telecine, central apparatus and sound 
operations. 

Good prospects foi men already experienced 
in TV broadcasting, or with electronics qualifica- 
tions and experience in the communication or 
manufacturing field. 

Good salaries. Generous Granada Group 
pension and Life Assurance scheme. 

Write details, experience present salary to: 
Derek Roberts, Granada Television, ManchesterS 
Advision Ltd., one of London's leading 

recording studios, has a vacancy for a techni- 
cian for service and installation work on 
recording equipment. Suitable applicants 
should have City & Guild's certificate in 
electronic servicing, together with experience 
in prototype wiring and fault finding in 
transistorized equipment. Some knowledge 
of Magnetic film recorders, optical recorders, 
professional tape recorders and disc cutting 
equipment, would be an advantage. Applica- 
tion forms from Advision Ltd., 83 New Bond 
Street, London, W.l. GRO 3342. 

FOR SALE-PRIVATE 

M.S.100 Grundig Stereo Gram, transcrip- 
tion unit, tape recorder 4 track. £160 o.n.o., 
cost 395 gns. new, 2i years old. Phone West 
Drayton 3401 after 7 p.m. 

Ferrograph 631 Recorder, hardly used, £68 
offers. 52 Nonhfield Road, Thatcham, Berks. 

Ficord 202 battery recorder mains unit, 
charger and batteries £20. 52 Northfield Road, 
Thatcham, Berks. 

FOR SALE-TRADE 

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

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

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

Microphones by S.T.C. £3 13 6 to £49 10 0. 
Hammond Condenser 29gns., Grampian £8 5 0 
and £10 10 0, Reslo £11 12 6. Others. Acces- 
sories. Free plugs, leads and fitting. State 
type. Microphone Services, 51 Stubbinglon 
Avenue, Portsmouth 62569, Hants. 

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

Plug in printed circuit modules. Record 
stage. Oscillator with high impedance erase 
and low impedance taps, noise balance circuit. 
Replay channel with cathode follower NARTB 
characteristics. Details from B.E.E.P., 11 
Cannock Road, Burntwood, Staffs. 

Four track stereo tapes are expensive I 
Join the W.S.L. Stereo Tape Library and 
enjoy every tape for only a few pence per day. 
Worldwide Service. Send 9d. postage for 
full details to : 104 Norwood High Street, 
London. S.E.27. 

20% cash discount on most famous makes of 
Tape Recorders, Hi Fi equipment, Cameras 
and Typewriters. Join England's largest Mail 
Order Club now and enjoy the advantages 
of bulk buying. Send 5/- for membership 
card, catalogues, price lists or S.A.E. for free 
quotations and leaflets. C.B.A. (Dept. Al), 
370 St. Albans Road, Watford, Herts. 

Fantastic discounts on all tape recorders. 
For example, our price for the Truvox R104, 
is only 67 gns., (usually 79 gns.). All good 
makes of amplifiers, gramophone decks, 
loudspeakers, etc., at lowest ever prices. Also, 
40% discount on record players and hi-fi 
systems. For details, please state requirements, 
enclose 4d. S.A.E. Sinclair, 4 Southover Way, 
Hunston, Chichester, Sussex. 

WANTED 

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

Highest prices offered for good quality Tape 
Recorders and Hi-Fi. See our ad. page 160 
this issue. R.E.W., 266 Upper Tooting 
Road, London, S.W.I7. 

Enthusiastic sound people required by well 
known amateur rep theatre in North London. 
Apply Sound Dept., Tower Theatre, Canon- 
bury Place, N.I. 

Wanted : Disc cutting lathe in good condi- 
tion. Must be able to cut 33^ R.P.M. and 
45 R.P.M. Neumann or Presto preferred, 
but other makes will be considered. Please 
send details of make, model, condition, age 
and playing time per side on 12" L/P at 33J. 
Reply to : E. Milton, P.O. Box 3213, Johan- 
nesburg, South Africa. 

STUDIO FACILITIES 

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

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

7in. 45 from 18/-, lOin. LP 42/-, 12in. LP 
48/-. 3-day postal teturn service. High level 
disc cutlers 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, Lanes. 

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

Studio Sound Recording Studios. Re- 
cording and Disc Transcription Service. 
Latest high level cutting techniques. Mono 
and stereo records. Exceptional quality 
obtained from amateur recordings. Members 
A.P.R.S. 31-36 Hermitage Road, Hitchin, 
Herts. Tel.: HITCHIN 4537. 

TAPE EXCHANGES 

What makes Tapetalkers tick ? WWTT 
Magazine now available to non-members for 
I/- (stamps). Worldwide Tapetalk, 35 The 
Gardens, Harrow. 

MISCELLANEOUS 

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

Tape Recorder Repairs. Wc specialise in the 
servicing of Recorders including professional 
machines. Telesonic Ltd., 92 Tottenham 
Court Road, London, W.l. MUS 8177. 
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Even without its 

bi-directional recording 

and monophonic mixer, 

the Ampex 2100 

would still be the best 

recorder in the world 

Give it 

a hearing 

i,.:i 

AMPEX 

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

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

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

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

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

Ampex make the world's best tape recorders. 
800 series, 1100 series, 2100 series. Speakers, 
tapes, accessories. Ask your dealer about our 
4-track "Stereo Concert" bonus offer. 

Ampex sales and service facilities are conveniently located throughout Europe and the Middle East- For more information write to: Ampex Great Britain Ltd., Acre Road, 
Reading, Berkshire, England. Telephone: Reading 84411. Ampex S.A., Via Berna 2, Lugano. Switzerland. Telephone; 091 /3.81.12. Ampex Eutopa G.m.b.H.. 6 Frankfurt 
Main, Dusseldorfer Strasse 24, Germany. Telephone: 252001 -5. Ampex S.A., Nivelles, Belgium. Telephone 067/249.21. Ampex, 41 Avenue Bosquet, Paris 7e, France. 
Telephone: 705.38.10. 
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The BASF Compact Cassette. 

Off to an instant start! 

Now . . . BASF quality tape in cassettes for 
the Philips system. Quick and neat. .. slip it 
in and turn it on. No threading, no tangle, no 
bother. Keep a tape library of your favourite 
music... change the cassette to fit your mood. 
Handy for taking notes, recording speeches 

. . . easy to label and organise. Click-in con- 
venience with BASF quality. The Compact 
Cassette. 

The C60... 30 minutes on each track... 19/6d. 
The C90.. .45 minutes on each track ... 27/6(1. 

BASF United Kingdom Limited, 5a Gillespie Road, London, N.5. Telephone: Canonbury 2011. 
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