
11 ■■ 

AUGUST 1970 

RECORDING MAGAZINE 

m DOES "DOLBY B 

_ MEAN THE DAWN 

m OF A NEW ERA? i 

m 
read 
AWAY WITH THE NOISE ■ 

inside || 

EMI's New Cassette Plant 

'W'tfi REVIEW: SONY TC-100 
II I New Products 

' Cross Talk, Etc. etc. 

Ill I 

i - - 

mv 
Tape Workshop 

u 

Second class postage p.nd ar 
New Voik Posi OttiCC. N.Y. 

I 

I 

• • 

J. 
sr 

V 

n www.americanradiohistory.com

www.americanradiohistory.com


Capture all the charm with a 

qram plan j microphone 

Made by a company of 40 years standing you may be 
assured of complete reliability in the field with a 
model (Type D.P.6) having a response matching our 
Parabolic Reflector. 

The perfect partnership of these two units has 
become a standard throughout the world. We are 
proud that many fine recordings of wild life have 
been made possible under difficult conditions using 
our equipment. 

S 

(Bl) 

Cjrampianj 

GRAMPIAN REPRODUCERS 

LIMITED 
Hanworth Trading Estate 

Feltham Middx 
Tel: 01-894 9141/3 

JACW/X/58. 

FRANCIS OF STREATHAM 
MEMBERS OF THE HI-FI DEALERS ASSOCIATION 

LONDON'S FOREMOST TANDBERG STOCKISTS 
DECKS WITH PRE AMPS 
(micropttones extra) 
Akai 4000D Stereo 
Philips N4500 3 sp. 4 tr. Stereo 
Philips Pro 12, 2 tr. 2 sp. Stereo 
Sanyo 801, 3 sp. 4 tr. Stereo 
Sony 35 5 3 sp. 4 tr. Stereo 
Sony 255 Stereo 
Tandberg 6000X 3 sp. 2/4 tr. St. 
Tandberg 1600 X 
Telefunken 3 sp. 4 tr. Stereo 
Revox 1102/4 

COMPLETE TAPE 
RECORDERS 
Ampex 2100 Stereo 
•Akai 1710W Stereo 
•Akai M.9 Stereo 
•Akai 1800 Dual purpose stereo 

8 tr. cartridge and tape 
recorder 

•Brenell Mk. S/M Series III Mono •Brenell Mk. 5 Series III Mono 
•Brenell ST200 2 tr. Stereo ♦Brenell ST400 4 tr. Stereo 
Ferguson 3232 Stereo 4tr. 
Ferguson 3247 4 tr. Mono 
Ferguson 3248 2 sp. 4tr. Mono 
•Fetrogtaph 713 
•Ferrograph 702/4 
•Ferrograph 722/4 
Fidelity Studio 4 track Mono 
Fidelity 'Brabmar' 2 or 4 tr. Mono 
•Grundig TK320 2/4 tr. 3 sp. St. 
Grundig 124 2 tr. Mono 
Grundig 144 4 tr. Mono 
Grundig 149 4 tr. Mono Auto 
•Grundig TK340 DL. 4 tr. 3 sp. 
Philips 4307 4 tr. Mono 

Philips 4308 4 tr. 2 sp. Mono 
Philips Stereo 4402 2 sp. 4tr. 
Philips Cassette 3312 2 sp. 
Philips 4407 Stereo 3 sp. 4 tr. 
•Philips 4408 Prof. 3 sp. 3 tr. SI. 
Pye 9123 2 sp. 4 tr. Mono 
•Revox 77 Stereo 2 or 4 tr. 
Sanyo 929 4 tr. 2 sp. Stereo 
Sanyo 939 4 tr. 2 sp. Stereo 
'Sanyo 990 3 sp. 4 tr. Stereo 
Sony TC230W 
Sony 252 3 sp. 4 tr. Stereo 
Tandberg 6X 3 sp. 2/4 tr. Stereo 
•Tandberg 15 2 or 4 tr. 3 sp./M 
•Tandberg 12X3 sp. 2/4 tr. st. 
•Telefunken M207 2 sp. 4tr. SI. 
Telefunken 204.T.S. 4 tr. Stereo 
Telefunken 501 4lt./Mono 
Telefunken 203 4 tr. 2 sp. St. 
Telefunken 201 Mono 4tr, 
•Uher 4 tr. Mono 
•Uher Royal de luxe 4 sp. 4 tr. St. 

BATTERY PORTABLE 
& CASSETTE 
Philips RR482 Cassette * AM/FM 
Philips RR 290 Cassetle/AM radio 
•Philips 2205 Batt./Mains Cassette 
Philips EL3302 Cassette 
Akai 10 V 4 tr. Stereo/BM 
Tandberg Cassette Series II 2 
Ferguson Cassette 3240 
Grundig Cassette C200 
Aiwa Cassette Batt./Mains 
Pye Cassette 
Telefunken 302 2 sp. 4lr. Mono 
•Uher 4200/4400 2/4 tr. 4 sp. St. 
• MAINS POWER PACKS by 
Philips. Stella. Telefunken, Uher 

FOR A FAIR AND DEPENDABLE DEAL IN 

TAPE and HI-FI 
■fr Minimum Deposit and no Interest or Service Charges on H.P. 

up to 18 months Free Service during Guarantee Period 
■fa Fair Part Exchange Allowance on your old Recorder 
fa Reconditioned Recorders available to personal shoppers only 

• MICROPHONES. MIXERS 
etc. by AKG, Grampian, Reslo, 
Acos, Telefunken. Beyer, 
Grundig, Philips. Sennheiser, etc. 

HEADPHONES by AKG, Ampex, 
Akai, Sansui, Nikko, Philips, Eagle 
Bib and EMI splicers. Matching 
transformers. Defluxers, Bulk 
Erasers, etc. 
• MIXERS by Uher, Eagle. 
Telefunken 
Pre-recorded tapes and music 
cassettes 
Tapes and Cassettes, etc. 

AMPEX TAPE OFFER 500 
SERIES 

Brand new and guaranteed 
(P - Polyester A ■ Acetate) 
7" L.P. 1800'(P) 21/- 
7" Standard 1200'(A) 12/6 
7" Standard 1200' (P) 15/- 
SW L.P. 1150'(P) 17/6 
SVa" I—P. 1150' (A) 15/- 
5V." Standard 850' (A) 12/6 
5" O.P. 1200'(P) 17/6 
5" L.P. 900' (P) 12/6 
5" Standard 600'(P) 10/- 

lll-Fl DEPT. 
• AMPLIFIERS 
Quad - Rogers - Arena - Philips 
Goodman - Nikko - Leak 
Armstrong - Tripletone - Tand- 
berg - Sansui - Sanyo - English Linear - Telefunken  
0 TUNERS 
Quad - Rogers - Leak - Arm- 
strong - Tripletone - Arena 
Philips - Nikko - Goodman 
Huldra  
0 LOUDSPEAKERS 
Quad - Rogers - Kef - Wharfe- 
dale - Goodman - Tannoy 
Lowther - Leak - Celestion 
Tandberg - Arena 
« MOTORS, PICKUPS 
GARRARD SP25 Mk 2 less 
cartridge. Special Price £12 
(Carr. pd. UK) " """ " 
Goldring 
Connoisseur 
Thorens 
Shure 
Empire 

Sonotone 
SME 
Pickering 
Audiotec 
Neat 
Acos 

Diamond styli, Microlifts, 
Pressure Gauges, Cleaning 
Accessories. Cabinets by Clear- 
view 

Microphone extra 

169-173 STREATHAM HIGH ROAD, LONDON, S.W.i6 

and Streaiham Station 01-769 0466: 01-769 0192 
PI«Ase note this is our only address 0 Free parking Prentis Road. 2 mins away 

OPEN ALL DAY SATURDAY—EARLY CLOSING WEDNESDAY 
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Three heads for the price of two; 

and built-in stereo speakers. 

It's the new Akai 4000, brother of 
n | . n- i | , | performance specifications 
Britains best-selling deck, the 4000D. TAPE SPEED 2 speeds , ard 

Thenew Akai 4000 is the only tape recorder in Britain to offer you 3 heads 
with off-the-tape monitoring and sound-on-sound recording for the 
modest price of £124.18.0d. (recommended). The heads, and indeed all 
the specifications, are indentical to those of the Akai 4000 D. which has 
just become Britain's best-selling tape deck. So the 4000 has a great 
pedigree. 

Like the 4000 D, the new model has the famous Akai one micron gap 
heads. But in addition, it has its own power amplifier, and a built-in pair 
of high quality monitor speakers. The power amplifiers supply a full 7 
watts R.M.S. per channel into 8 ohms. 

The Akai 4000 is ideal for those who don't have their own hi-fi system. 
And even for those who do: because it can be linked to an outside 
system and used just like the deck. Your next step isalistemngtest Call 
in at your nearest hi-fi dealer. 

TAPE SPEED 

WOW AND FLUTTER 

EREQUENCY 
RESPONSE 

SIGNAL TO NOISE 
RATIO 

LEVEL INDICATOR 
RECORDING SYSTEM 
LINE INPUT 
LINE OUTPUT 

AKAI 

2 speeds 3i and 
7t i ps 
Less than 0 15°,. RMS at 
7i ips 
Less than 20". RMS at 
3J ips 
30 to 22 000 Hz ± 30b 
at 7i ips 
30 to 16 000 Hz £ 3db 
at 3i ips 
Belter than 50db 

2 VU meters 
4 track stereo/monaural system 
50 mV DIN INPUT 20 mV 
1 28 V DIN OUTPUT 250 mV 

'O' deia.ii *riie lu 
tfip AUDIO PRODUCTS 
lAJ PUUIh PHOTOGRAPHIC RANK ALOS 
f O Hoi "0 G'Odl West Road B'entlord Middi 
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m m■■ 5 BRIDGE STREET 
( #%%# E RICHMOND 

b SURREY 

TOP DISCOUNTS Tel. 01-948 1441 uptoSpm 

RECORD DEPARTMENT 
CREDIT TERMS 
DEMONSTRATIONS 
SEND FOR LISTS TO DEPT. TRM 1 

TAPE RECORDERS 
& DECKS 

List Price Cash Price 
Ak.i X180030 £199 18 £176 10 
Akii 40000 £89 19 £71 19 
Akai 1710L £109 0 £95 18 
Akai 4000 £124 18 £110 0 
Akai XS000L £177 19 £166 13 
Akai M-10L £245 1 £215 13 Farrograph 713 £188 10 £166 0 
Farrogtaph 702H £216 3 £190 7 
Farrograph 722 £242 11 £213 12 
Grundig TK120 £39 5 £28 18 
Grundig TK124 £44 18 £35 7 
Grundig TK144 £49 19 £42 5 
Grundig TK149 £57 12 £46 19 
MARCONI PHONE 
4218 £89 11 £80 10 
4248 £52 14 £47 7 
Philips EL3302 £28 7 £20 19 
Philips EL3312 £56 10 £48 13 Philips 4302 £35 17 £30 16 
Philips 4307 £49 10 £42 10 Philips 4404 £83 0 £71 5 Pionaar T600 £183 8 £161 3 Pionaar T500 £167 11 £147 4 
Pionaar C6000 £325 1 £285 6 
Revox 1102/11040 £204 15 £180 10 Ravo* 1102/1104 

H/S £255 3 £224 10 
Ravox 1122/1124 £236 5 £208 10 
Revox 1122/1124 

H/S £286 13 £252 10 
Revox 1222/1224 £246 15 £217 10 
Revox 1222/1224 

H/S £297 3 £261 10 
Talaton SL40 £37 10 £32 19 
Telelon FSB510O £52 10 £46 0 
Truvox R44 £45 10 

HEADPHONES List Casn Price Price 
Akai ASE9 £6 10 £5 4 
Akai AEH10 £20 0 £17 0 
A.K.G. K-50 £9 10 £8 6 
A.K.G. K-60 £13 10 £11 16 
Bayer DT48 £33 18 £27 19 
Beyer DT48S £33 14 £28 13 
Beyer DT109 £23 18 £20 7 
Eagle SE1 £4 19 £4 7 
Pioneer SE50 £19 3 £16 6 
Pioneer SE30 £12 12 £10 14 
Pioneer SE20 £7 2 £6 2 
Pioneer SE 2P £6 15 £5 IS 
Hotel RH 600 £5 10 £4 14 
Rolel RH 711 £9 0 £7 13 
Sansui SS2 £7 14 £6 12 
Sansui SS20 £16 10 £14 0 
Secom 650 £3 12 
Telalan SH318P £3 10 £3 1 
Teleton SH301P £4 0 £3 10 
MICROPHONES 
Beyer M64 £10 7 £8 16 
Beyer M64 SH £14 7 £12 4 
Beyer M67 £29 6 £24 18 
Beyer M818HL £22 18 £19 10 
Beyer M81HL £11 5 £9 13 
Beyer M55HL £8 18 £7 11 
Eagle DMS8HL £11 0 £9 13 

TAPES & CASSETTES 

ACCESSORIES 
SK.10 Splicing Kit 
EU907/52 Endless 

27/6 20/8 

TANDBERG, UHER. Send for TELEFUNKEN, Special List DUAL of Caves VORTEXION reduced prices 

MUSI CASSETTES AND ALL BRANDS 
OF 8 TRACK STEREO CASSETTES 
AT 15% DISCOUNTS 
EMI LOW NOISE TAPES AT 
SPECIAL DISCOUNT PRICES 

7" 1200 21/- 5%" 1200 22/9 
7" 1800 29/9 

Single 3 or List Tapes More Price C/P C/P 
BASF Low Noise High Output Tape 
S'7900 37/9 27/5 25/- 
594*71200 43/5 31/6 28/9 
7*71800 62/1 45/5 41/- 
5*71200 43/3 31/6 28/7 
594*71800 61/11 45/6 40/9 
7*72400 76/7 56/3 50/4 
5*71800 61/9 45/4 40/7 
594*72400 76/5 56/3 50/2 
7*73600 95/1 70/1 62/4 
BASF Cassettes 
C 60 Std. 17/7 11/- 9/9 
C 90 Sid. 25/1 16/3 14/9 
C 120 Sid. 33/7 21/6 19/6 
PHILLIPS 
Magnetic Tapes in Library Cases 
4" SP 15/- 10/8 9/9 
5** SP 26/- 18/8 17/3 
594** SP 34/3 24/9 22/9 
7" SP 39/7 28/6 26/4 
3" LP 11/- 7/10 7/4 
4** LP 19/- 13/8 12/8 
5" LP 29/ 20/11 19/3 
594** LP 36/3 26/3 24/- 
7" LP 51/7 37/6 34/1 
3** DP 14/7 10/6 9/8 
4'* DP 26/ 18/11 17/2 
5** DP 39/- 28/5 25/10 
S94" DP 56/9 41/8 37/- 
7" DP 79/7 58/6 52/3 
3" TP 22/7 16/6 14/11 
4** TP 39/9 29/2 26/2 
5" TP 67/- 49/5 44/- 
Cassettes Low Noise 
C 30 10/7 7/11 6/10 
C 60 17/7 13/0 11/6 
C 90 26/- 18/7 16/4 
C 120 33/7 25/ 21/11 

AKAI 4GOOD 
A Stereo Tape Deck, 3 head system, 
possibly Britain's best selling Hi-Fi 
unit. List Price £89 19. Cash Price 
£71 19. 
AKAI 4000 
For those requiring a first class Tape 
Recorder. This unit is the same as the 
Akai 4000D plus amplifiers. List Price 
£124 18. Cash Price £103 19. Limited 
period only. 

TANDBERG SPEAKERS 
This fine range of Loudspeakers is ideal 
for reproduction from tape and all are 
offered at special discount prices. Send 
stamps for lists. 

TELETON 510 TAPE DECK 
A really outstanding unit and at this 
price surely one of Britain's best buys 
for the Hi-Fi enthusiast. List Price 
£52 10. Cash Price £46 0. 

PHILIPS CASSETTE RECORDER 
EL3302 
For a limited period only we offer this 
universally popular unit. List price 
£28 7. Cash Price £21 10. 

The above list is only representative of 
the equipment stocked by us. Equip- 
ment can be installed in any part of 
London. 

All prices are correct at time of going 
to press and are subject to alteration 
without notice E. & O. E. All discount 
prices are for cash. 

0 O 

1 MUSICASSETTE ^ 
0 o 

LIBRARY? § 

1 1 

® i\ 3 mem'3er t'ie a'30ve' o 
« you w'" 'iave t^e pr'v''e9e 8 

o VwraSLjA listening to Musicassettes 8 

o before you decide to buy, or 8 

8 you may return these for a § 

8 further selection, to listen to 8 
o o 
8 in the privacy of your home. You are under no 8 
o o 
§ obligation to buy at any time, except for a Library § 

8 Fee on each Cassette. 8 o o 
o o 
o Details from g 
O NAME  O 
O g 
8 ADDRESS  O 
o s o o 
O   o 
o, 
o 
o o Western (Mail 0rder)Tapes 

8 31 MONMOUTH STREET BATH BA1 2AN 8 
osssoaosoooooooooooosoooscososooseoeocesood) 

1 

Ml THE KEMEST Pticts** \ 
m nt 

S 
flNEZT TAPES. 

Y 
Avon 
Price 

Tape 
Lgtn 

" 900' 
1200" 
1800' 

Spool 
Dia 

List 
Price 

V 
Qly 

K 

34/3 
39/5 
56/7 

22/9 
26/3 
37/8 

LP 35 
Long Play 
Tape \ 

b-'- 
7" 

L.H. TAPE. New low noise, high output tape. 

/ 
37/9 
43/5 

25/2 
28/10 Long 

Play 
900 

1200 b'i 

1 LOW NOISE COMPACT Ci i\SSETTE£ 1 
C.60 
C.90 ■ C.120 

30 mins each track 
45 mins each track 
60 mins each track 

17/6 
25/- 
33/6 

11/9 
16/9 
22/4 

1 

1 Each complete with plastic swivel box Q 

A 2V«" 150" Long Play Letter Tape 
complete with mailing container 

enclose Cheque/PO value £ (inc 2/6P&P) 
FOR THE TAPES INDICATED ABOVE. 
PLEASE SEND PRICE LIST □ TICK 

NAME HF1-4 

ADDRESS., 

AVON ENTERPRISES.BroadwayClose.Fladbury.Pershore.Worcs. 
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A selection from EM Is extensive catalogue 

m 

HOLLIES' GREATEST 

THE HOLLIES 

THE BEATLES 

ij:t it hi: 

MHloHN l \lillH\|fR\ 

t 'riT 'it Ut'tf '*ici i' 

im 
S^s 

LET IT BE 
THE BEATLES 
TC-PCS 7096 

PAINT YOUR WAGON 
SOUNDTRACK 
TC-SPFL257 

MOTOWN CHARTBUSTERS 
VOL III 
TC-STML 11121 

HOLLIES' GREATEST 
THE HOLLIES 
TC-PLS 7057 

{ M I (IN>G«iniop'ioo« Co Lid I f M I Moum TO ManiheiMi Sou*" Lnodon WIA ICS 

TAPE 
RECORDING 
YEARBOOKi 

! * 

TAPE RECORDING YEARBOOK 

NINTH EDITION PRICE 10'6 POST FREE 

A Must for all Recording Enthusiasts 

Not only a Comprehensive Catalogue Section but also im- 
portant Articles by TAPE Recording Magazine's team of Experts, 
including:— 

JOHN BORWICK 
DOUGLAS BROWN 
ROBERT HIRST 
FRED JUDD 
DENYS KILLICK 

MAKE SURE OF YOUR COPY 

NOW by posting this coupon and re- 

mittance to:— 

TAPE RECORDING YEARBOOK, 
16a BEVIS MARKS, 

LONDON, E.C.3. 

r TAPE RECORDING YEARBOOK 

NINTH EDITION, PRICE 10/6d. POST FREE (U.S.A. $1.70) 

Please supply me with copy/ies. 

I enclose my cheque/postal order for  

n 

TO: 

I 

I 
| Cheques and Postal Orders to be made payable 
| to Print and Press Services Ltd. 

REMITTANCE MUST ACCOMPANY ORDER 

249 

www.americanradiohistory.com

www.americanradiohistory.com


Teleton 

gives you 

sound 

satisfaction 

m 

% 

9 

dm d* 9 

ii« 

Teleton's 999 4 Track, 3 Head Stereo Tape Recorder Deck is a de-luxe 7 reel model 

with solid state pre-amplifiers using 20 transistors and 6 diodes to provide the 

highest possible performance. 

Facilities include mono or stereo recording, sound on sound, sound with sound, echo 

and mixing effects. Tape counter, direct monitoring and sound on sound switch are 

included in this versatile set which will provide hours of high quality recording 

within your hi-fi set up. 

Teleton Electro (UK) Co. Ltd., 

Teleton House, Robjohns Road, Widford, Chelmsford, Essex. 

London Showrooms: 16 Savile Row, London, W.I. Tel: 01-457 6796 
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CENTRE 

82 HIGH HOLBORIM, W.C.I. TEL: 01-242 7401 

PAY LESS 

AND GET 

MORE FOR 

YOUR MONEY! 

Unlike other discount sources 
not only do we give you com- 
petitive discounts but we also 
give you the full benefits only 
to be derived when purchasing 
from Britain's Largest Tape 
Recorder Specialists. Nowhere 
else can you see, hear and 
compare such a wide range of 
tape recorders at discount 
prices plus the following 
features:- 

★ DEMONSTRATIONS 
★ EXPERT ADVICE 
★ H.P. TERMS 

(For personal callers) 
★ 7 DAYS 

FREE TRIAL 
★ FULL MAKERS 

GUARANTEE 

★ 100% AFTER SALES 
SERVICING 

★ MAIL ORDERS 
(Cash only) 

★ FULL RANGE OF 
RECORDING TAPE 
AND ACCESSORIES 

OPEN 6 DAYS 

A WEEK 
(VJ day Saturday 9-1) 1 minute 
from Holborn Tube Station. 

★ EXPRESS MAIL 
ORDERS — 
Send cash with order plus 25/- 
for Carriage and Insurance. 
★ Quotations with pleasure 
for other makes and models 
not listed above. 
All prices are correct at time 
of going to press E & O E. 

AKAI Retail Our 
Price Price 

X360 £380 I 6 £334 10 0 
X360D £325 I 4 £286 2 0 
X330 £342 11 4 £307 10 0 
XI800 £199 8 4 £I7S 10 q 
x-v £187 10 9 £165 1 0 
ISOD £138 IS 6 £122 3 0 
I7I0L/W £109 0 0 £ 95 10 0 
4000D £ 89 19 1 £ 79 4 0 
4000 £124 12 0 £109 13 0 
BREN ELL 
STB/510/2 £233 IS II £205 14 0 
MK 5 M So. Ill £145 II 10 £128 3 0 
ST400& ST200 £145 0 0 £127 12 0 
MK S 111 Meloed £122 IS 6 £108 1 0 
MK 5 III M/E £116 IS 6 £102 16 0 
FERROGRAPH 
713 £188 10 0 £165 18 0 
7I3H £197 5 II £173 13 0 
702 £207 7 0 £182 10 0 
702H £216 2 II £190 5 0 
722 £242 10 9 £213 9 0 
722H £251 6 8 £221 4 0 
704 £207 7 0 £182 10 0 
724 £242 10 9 £213 9 0 
REPS 
HWI0-2P £ 74 0 0 £ 6S 2 5 
HW10-4PA2T £ 78 0 0 £ 68 13 0 
HWI0-4T £ 82 0 0 £ 72 4 0 
REVOX 
1102/1104 £204 IS 0 £188 8 0 
1122/1124 £236 S 0 £199 0 0 
1302 £204 15 0 £188 8 0 
1322/1324 £236 S 0 £199 0 0 
1222/1224 £246 IS 0 £227 1 0 
SANYO 
MR 990 £132 s 0 £116 8 0 
MR939 £112 5 0 £ 98 16 0 
MR929 £ 97 5 0 £ 85 II 0 
MR 801 £ 69 IS 0 £ 61 8 0 
MR9I0 £ 84 IS 0 £ 74 12 0 
MRUS £ 39 IS 0 £ 35 0 0 
404A £ 99 IS 0 £ 87 16 0 
41 IF £ 49 IS 0 £ 43 16 0 
410 £ 33 IS 0 £ 29 IS 0 
138 £ 24 15 0 £ 21 16 0 
88 £ 28 s 0 £ 24 18 0 
48M £ 21 s 0 £ 18 14 0 

TANDBERG 
3000X £ 99 18 0 £ 87 19 0 
6000X £193 10 0 £170 6 0 
62X/64X £157 0 0 £138 4 0 
I600X £ 89 10 0 £ 78 16 0 
12/12X7 12/4IX £154 0 0 £135 II 0 
15/21 £ 79 0 0 £ 69 II 0 
IS/22 £ 89 10 0 £ 78 16 0 
IS/41 £ 85 0 0 £ 74 16 0 
15/42 £ 96 0 0 £ 84 10 0 
Stria il l £146 0 0 £128 10 0 
Stria ll-l-P £209 0 0 £183 19 0 
TELEFUNKEN 
M250 £142 16 0 £125 14 0 
204TS £124 19 0 £110 0 0 
207 £114 9 0 £100 IS 0 
STUDIO 203 £103 8 6 £ 91 1 0 
STUDIO 205 £ 87 3 0 £ 76 14 0 
2I2A £ 76 2 6 £ 67 0 0 
302 £ 68 S 0 £ 60 2 0 
300TS £ 60 7 6 £ S3 3 0 
20I/D.L. £ 54 I 3 £ 47 12 0 
UHER 
4000L £145 10 0 £128 1 0 
4200 Stem) £187 5 0 £164 16 0 
4400 Stereo £187 5 0 £164 16 0 
1000 REPORT 

PILOT m £331 IS 4 £292 0 0 

TAPE 
RECORDING 
MAGAZINE 

Incorporating TAPE RECORDING & HI-FI MAGAZINE 
and STEREO SOUND MAGAZINE 

Vol. 14 No. 8 August 1970 

IN THIS ISSUE 

Tape Trends and tape talk 
Douglas Brown 

TAPE WORKSHOP 
Denys Klllick 

Cross Talk 
Audios 

AWAY WITH THE NOISE! 

Test Bench - SONY TC-100 

Nature Notes 
Richard Margoschis 

Music Reviews - MUSICASSETTES 

WHERE THE MUSIC COMES FROM 

New Products 

Advertisement Inquiry Service 

252 

253 

257 

258 

261 

264 

264 

265 

266 

269 

Cover Photograph; This impressive professional setup 
was taken m the studios of Island Records Ltd. 
through whose courtesy we are able to publish the 
picture. It features a 16-track machine by the 3M 
Company alongside which is a towering bank of Dolby 
A301 noise reduction units. Compare this with the 
domestic equivalent shown on page 258, a cassette 
machine with built-in Dolby B systems. Differences in 
quality between the two are becoming narrower as we 
explain in our article, Away With The Noise! 

"TAPE Recording Magazine" is published on the third 
Wednesday in the month by Print and Press Services Ltd., 
from 16a Bevis Marks, London, E.C.3. 

"TAPE Recording Magazine" is available from 7 
Atverstone Avenue. East Barnet, Herts., by a postal 
subscription of 25s per annum I USA and Australia S3.75) 
including postage, or it can be obtained at newsagents, 
bookstalls and radio and music dealers. In the event of 
difficulty write to the Publishers. 

Back numbers, if still in print, are available, at 4s per copy. 

Address all editorial and advertising communications to; 
16a BEVIS MARKS, LONDON, E.C.3. 

Address all circulation and subscription communications to: 
7 ALVERSTONE AVENUE, 

EAST BARNET. HERTS. 

EDITORIAL ADVERTISING 
01-283 1724 01-283 1622 
Publisher, Editor, 
R. DOUGLAS BROWN DENYS G. KILLICK 

Advertisement Manager, VIVIENNE GOODING 

251 

www.americanradiohistory.com

www.americanradiohistory.com


Tape trends and tape talk 

By Douglas Brown 

A BOOK just out, Big Brother in Britain Today*, 
has quite a lot to say about the more unattractive 
uses of the tape recorder. Its author, Anthony A. 
Thompson, sums up: "Thanks to the tape recorder, 
mass surveillance is now an economic possibility. The 
conversations of a great many people can now be 
monitored by just one man. Modern machines even 
save him the boring process of running through long 
sections of blank tape, since they start up 
automatically only when there is something to 
record." 

Mr Thompson has some hair-raising suggestions 
about the way microphones are planted to pick up 
conversation, such as the "spike mic" which, he says, 
can be fired by gun from a distance into the fabric of 
a building, so turning it into "a gigantic sounding 
board." 

When, some years ago, I was in Moscow I always 
behaved on the assumption that my hotel room was 
"bugged"; yet, at the same time, I felt that I was 
being melodramatic in doing so. But now Mr 
Thompson declares that during the last war American 
security men are believed to have "bugged" every 
hotel bedroom in and around Washington, Chicago 
and other cities. 

How far has it gone in Britain? The author reports; 
"Today, Britain can boast of snooping equipment as 
sophisticated as any. Decades ago, the Japanese and 
Russians skimmed the cream of western technology 
by purchasing a single example of each item over the 
entire slock range offered by their foremost 
competitors, and then produced faithful copies with 
improvements of their own. Some manufacturers 
have used the. same tactics to great advantage . . . 
British equipment is improving so fast that the 
incentive to 'buy foreign' is constantly diminishing." 

The only reassurance the author offers is that equal 
ingenuity is being shown in devising counter- 
"bugging" equipment. For example, he cites a "noise 
machine" sold by Lustraphone; the machine produces 
enough noise to drown any conversation, but two 
persons using throat microphones and headphones 
can communicate without difficulty! 

Will the Romeos and Juliets of the future have to 
carry around a noise machine to ensure that their 
sweet whisperings are not overheard? 
* Michael Joseph, 35s. 

* * * 

WITH 26 AFFILIATED clubs and almost 300 
individual members, the Federation of British Tape 
Recordists and Clubs is now as big as it can 
conveniently grow if it is to continue to be 

administered by voluntary officials. This was the 
news given to the Federation's annual general meeting 
in London last month. 

There was an interesting discussion on methods of 
helping members in practical ways, in particular of 
the problem of "providing an audience" for tapes 
once they have been made. Several delegates in- 
dicated disappointment with B.B.C. local radio 
stations as an outlet for amateur work. The Council 
of the Federation has this matter much in mind. 

John Borwick, Chairman of the Federation, flew 
off to Tokyo on the day of the meeting, so sent his 
"chairman's address" on a tape which was played. 
With an introduction of Japanese music and a sound 
effect insert of dolphins at play at Windsor, it was the 
most enjoyable chairman's address I have ever heard. 

* * » 

TWO FEDERATION stalwarts, John Bradley and 
Peggy Buchanan (Mrs Bradley), will be spreading the 
word in Bedfordshire in November. The county 
education committee has organised a weekend course 
on Sound Drama and John and Peggy, with B.B.C. 
producer R. D. Smith, are the lecturers. 

The course will be at Woburn and anyone 
interested should contact The Warden, Maryland, 
Woburn, Bletchley, Bucks. 

* * * 

THE RACE to mass-market a popular sound- 
and-vision system is an exciting one. Now it seems 
that an outsider is coming up on the rails and is set to 
surge into the lead. 

Decca, in association with Telefunken, have come 
up with a video disc which can play back through a 
domestic TV set. First information is trickling 
through as I write: normal LP-size discs, playing time 
12 minutes, speed of about 1,500 revolutions per 
minute, disc life of about 1,000 playings. 

Cheapness is one of the big recommendations, say 
the developers — £60 to £120 for the turntable and 
stylus equipment. 

And the limitations? For the time being, at least, 
only black and white reproduction. And, as far as I 
can judge from preliminary reports, no recording 
facility. 

* * ♦ 

Rising costs, including substantial increases in 
printers' wages, compel us to increase the price of 
TAPE Recording Magazine to three shillings from 
next month. 
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SO FAR in Tape Workshop we have dealt exclusively with 
problems related to "live recording", that is to say, recording 
actual sounds through the use of the microphone. There are, 
however, other kinds of recording in which the use of the 
microphone would be quite wrong; these involve the copying of 
existing recordings, either tape or disc, and recording "off the 
air", meaning taking one's signals directly from a radio set. 

In work of this kind the recordist should be careful not to 
infringe copyright. Broadly speaking the copying of ordinary 
commercial gramophone records is prohibited (other than by 
special permission from the copyright owners or their agents) 
and it is immaterial whether the copying is done directly from 
your own gramophone or via the broadcast of a record. 
Pre-recorded tapes come under precisely the same prohibition. 
But the BBC does offer a very useful dispensation for the 
private enthusiast who is concerned only with his own 
entertainment at home. Periodically a panel is published in 
Radio Times in which the Corporation clearly sets out what can 
legally be recorded from their transmissions. Readers are 
recommended to study this carefully. 

These copyright restrictions represent a burden under which 
recording enthusiasts in the United Kingdom have to suffer; but 
they are part of the law of the land and until that law is changed 
it has to be respected - and obeyed. 

Having said" which we can now consider the techniques of 
"recording without a microphone" a little more deeply. 

First it must be stressed that it is possible to get a recording 
of sorts by merely placing a microphone in front of a radio 
loudspeaker, switching into the record mode and treating the 
whole thing like a voice recording. From our earlier experiments 
it should be quite apparent that this is the least efficient way of 
working. All the difficulties of room acoustics, noise 
break-through and microphone inadequacies at once arise, and 
to them are added the weakness of the loudspeaker producing 
the sound. 

As we are now dealing with sound that has been converted to 
electrical energy at an earlier stage - in the making of a tape or 
record or within the broadcasting studio — it is much more 
convenient if we can continue to handle it as an electrical, 
rather than an audio, energy source. To do this we need only to 
establish an electrical connection between the tape recorder on 
which we shall copy and the radio, gramophone or second 
recorder from which the signals will originate. 

All tape recorders have facilities for feeding such signals into 
them. This takes the form of an input socket usually labelled 
"Aux", "Radio", "Diode" or something similar. All that is 
needed is a length of cable fitted with the appropriate plugs at 
either end so that the two pieces of equipment can be directly 

connected. 
These cables are now available commercially in wide variety 

to suit all manner of different sockets, and buying ready made 
can save a great deal of trouble and frustration with soldering 
irons. The cost is not great and the user is assured of electrical 
and mechanical reliability. An extremely useful lead to keep in 
one's work-box comprises a plug to suit the input connection on 
the tape recorder that is to receive the signal, wired to four or 
five feet of co-axial cable with the other end terminating in a 
pair of crocodile clips. These clips can then be used to "tap" 
bared ends of wire or can even be attached to the internal 
connection lags of plugs as a temporary expedient without the 
need for soldering. 

When taking a signal from an ordinary domestic radio set we 
have first to decide what outlet to use. There are three 
possibilities; the set might be fitted with a socket labelled 'Tape 
Out", it might lack that facility but have another socket marked 
"External Loudspeaker" or lastly there might be no connection 
facility at all, although this is rare in modern equipment. 

Where "Tape Out" is provided then that is the obvious 
connection to use. All that is required is a lead with the correct 
plugs on either end. It will be found that a signal is present here 
at a fixed level irrespective of the setting of the volume control 
on the radio; in other words it is possible to record satisfactorily 
whether one is actually listening to the wireless or not. 

If we have to use "External Loudspeaker" sockets then the 
situation is very different. In this case the adjustment of the 
volume control — and the tone control — on the radio will 
affect the strength and quality of the signal being passed to the 
tape recorder. As the volume is turned up so more signal will be 
passed to the recorder; as the tone control is altered so will the 
tonal quality of the recording be affected. It is usual to 
recommend that where a wireless has a single knob marked 
"Tone" then that should be set for maximum treble when 
recording from the external speaker sockets. The reason is 
because such a control is in the form of a simple "top cut" and 
in any other position one is losing quality on the tape. 

If we are dealing with gramophone equipment then the same 
rules apply. 

Where no provision has been made for external connections 
of this kind it will be necessary to slightly modify the radio or 
gramophone, and this is a job that can be carried out very 
cheaply by any dealer. However, since virtually all modern sets 
do have this facility the lack of it indicates that the radio is 
probably quite elderly and therefore the quality it will give is 
likely to be less than adequate for our purpose. Remember that 
one of the cardinal rules of recording is that it is impossible to 
get better quality out of a tape recorder than is fed in to it. A 
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poor signal will always give a poor recording, and it will not be 
the fault of the tape recorder. 

In the world of radio the advantages of VHF transmissions 
are so well-known as not to require repeating here. Sufficient to 
say that Very High Frequency can give us a quality standard up 
to that of really good l.p. records, whereas Medium, Long or 
Shortwave radio can be equated with the standards of the 
old-fashioned 78 rpm records — plus interference of all kinds. A 
tape recording is something that one should be able to listen to 
repeatedly with pleasure; if its quality is poor it will annoy 
instead of please. 

When copying from another tape recorder the correct outlet 
to use is the one marked "External Amphfier" or "Line Out". 
Here we will find in many cases that the signal is not influenced 
by tone and volume controls, but care is needed to check that 
this is so. 

All that now remains is to insert the appropriate plugs of the 
interconnecting cable into the right sockets in the two pieces of 
equipment and then start recording. But first please observe one 
simple caution. When making such connections for the first time 
the level control on the machine that will be doing the copying 
should always be set first to zero. In fact it is good practice to 
always set this control to minimum whenever connecting plugs 
are inserted or removed. There is a danger — slight, but it is 
present — of causing damage to equipment due to the initial 
surge of current passing through the record amplifier. With the 
level turned back as far as it will go that can never happen. 

And speaking of levels we now have to consider the question 
of matching in terms of sensitivities. If the signal source is too 
strong the copying machine will be working with its gain control 
hardly advanced at all. This will tend to lead to distortion and 
should be avoided, either by reducing the volume at the signal 
source, or, if that is not possible, by using some other form of 
reduction or "attenuation". 

With increasing standardisation this problem crops up less and 
less frequently, but when it does it can be overcome very easily. 
Instead of using an ordinary connecting lead it will be necessary 
to buy an "attenuator lead". This has a resistive network built 
in and it will bring the signal down to a level that can be 
adequately handled by the recorder. 

The ideal setting for the level control on the copying machine 
is likely to be somewhere within an arc formed by the centre 
third of its possible travel. It might be found that we have too 
little signal instead of too much. When this happens the level 
control has to be turned up near to maximum to get sufficient 
modulation. This will lead to increased noise due to the very 
high sensitivity of the record amplifier, and again it is a state of 
affairs to be avoided. This time increase the level at the signal 
source if possible, but if that can't be done then we have a much 
more serious problem on our hands. 

It's easy to reduce a signal by attenuators, but what is needed 
now is to increase, and the only way that can be done is by 
amplification. So the remedy when too little signal is present is 
to introduce an additional stage of amplification, and that 
means using another piece of equipment. Fortunately there are 
many low-cost transistorised amplifiers suitable for this 
application now on the market, and the local dealer should be 
consulted. If a more sensitive input is available on the machine, 
then it would of course be correct to use that. 

In case any reader should be frightened off it should be 
explained that we have been dealing with extreme cases; it is 
much more likely that a satisfactory interconnection will be 
achieved without any complications at all. 

When dealing with voice recording it was suggested that 
quality could be improved by modifying the interpretation of 
the visual indication provided by the magic eye or meter. This 
was advised in order to help to overcome difficulties that are 
only associated with live recording. Now we have a completely 
different situation in which one should work strictly "according 

to rule". What is needed is the maximum possible modulation of 
the tape, and to achieve it the loudest passages should deflect 
the record level indicator to its maximum permissible position. 

When handling sound that has already been transformed into 
another (electrical) energy form it must be realised that the 
work of "modulating" the signal has already been done for us in 
the broadcasting or recording studio. There the engineers have 
"set their levels" according to the sound output and the 
programme will not have (or should not have!) any passages 
louder than a certain fixed limit. When copying we have, 
therefore, only to establish that limit and from thence on the 
level at the copying machine should be left strictly alone. 

On very quiet musical passages there is a temptation to 
wrench the gain up as little movement is seen in the level 
indicator. To give way to this impulse is the equivalent of 
attempting to turn a whisper into a shout and it must be resisted 
at all costs if the dynamic range of the original sound is to be 
preserved. 

The technique is to set the copying machine into the record 
mode with the level control at zero. Next feed the signal in via 
the connecting lead and gently bring up the level on the copying 
machine until the loudest passages are showing maximum 
modulation. During this process it might be necessary to hold 
the tape still by means of the brief pause control. 

Take careful note of the setting of the gain control. This will 
be our established recording level; any less would result in a 
weakly recorded (or undermodulated) tape which would need 
too much amplification on playback leading to excessive hiss, 
any more would distort the loudest parts of the programme. It 
is quite a critical setting. 

Ideally we should then return the gain to zero, start the tape 
in motion (still in the record mode of course), bring the level up 
to our pre-determined position and thus record the programme. 
At the conclusion the level should be "faded down" gradually 
and the tape transport stopped only after running for a short 
period at minimum setting. 

By adopting this formula our copy tape will have been neatly 
prepared, commencing with silence, followed by a fade up of 
hiss and noise as the programme comes in and a corresponding 
fade down into silence at the end. Now in practice this is not 
always possible, especially when copying from radio. One might 
have to start recording quite suddenly to secure the section of 
the programme required; similarly it might be better to stop 
dead at the end instead of fading down on the beginning of 
another, unwanted item. 

But so long as one adheres to the principle of working in this 
way, producing recordings neatly separated by passages of 
silence whenever possible, it will make listening so much more 
pleasant. 

This month we could not detail precise experimental 
procedures because equipment will vary so much from reader to 
reader. It is suggested that a wide variety of copying 
investigations should be undertaken, using different level 
settings, different signal sources and, where available, different 
input sockets on the recording machine. Compare results, 
particularly noting the unpleasant effect of stopping the 
recording machine dead at the end of a programme when the 
tape being used already contains an existing recording. The 
effect of "crashing" from one item into what must be a random 
position in an old, unwanted recording is very disturbing and 
unpleasant. It is avoided completely by running on for a short 
time after recording so as to erase a suitable length of tape to 
give that essential period of silence. 

Interconnection of equipment is not difficult. In this article it 
has been treated simply for the benefit of beginners, but even 
the most experienced will find that a reassessment of the basic 
requirements is of great help in generally improving the quality 
of recordings. 
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Ferrograph 

Series 7 tape recorder 

Where a tape recorder must be 
good and reliable, you'll find 
Ferrographs. In a radio station, for 
example, tape recorders are in 
constant use. Technical 
performance is all-important; 
absolute dependability and split- 
second control are essential. So 
Radio Leeds uses Ferrograph 
recorders. 

Ferrograph Series 7 tape 
recorders are British made, 
available in mono and stereo, with 
and without end amplifiers. All 

instruments are solid state, three 
speeds. All incorporate an 
unrivalled range of facilities, 
including two inputs per channel 
with independent mixing, 
independent lone controls on 
each channel, endless loop, 
signal-level meters for each 
channel on playback and record, 
re-record on stereo models, and 
many others. The output is 
10 watts per channel. Ferrograph 
recorders are available in 
elegant hardwood or in a vinyl 

case to suit any decor and 
method of use. 

Follow the professionals; 
choose the recorder you know will 
serve you best at home and in 
your work: Ferrograph. Your local 
Ferrograph specialist will be 
pleased to demonstrate it to you. 
Alternatively, please write or ring 
for details and address of nearest 
stockist. The Ferrograph Co Ltd, 
The Hyde, Edgware Road, 
Colindale, London NW9 
Tel: 01-205 2241, Telex: 27774 

International Distributors; 
Leroya Industries Pty, 
266 Hay Street, Subiaco, 
Western Australia 6008,Australia; 
Matelectric, 
Boulevard Leopold II, 199, 
1080Brussels, Belgium; 
H Roy Gray Ltd, 
14 Laidlaw Boulevard, 
Markham, Ontario, Canada; 
Cineco, 
72 Avenue des Champs Elysees, 
Paris8e, France: 
Henry Wells & Co. KG, 
1040 Wien 4, Danhausergasso 3, 
Austria 
Ferropilol GmbH 4 Co.. KG, 
Hamburg 39, Sienchslrasse 43, 
West Germany; 
Hi-Fi Installations, 
P.O. Box 2430, 276 Andrics Street. 
Pretoria, South Africa: 
Elpa Marketing Industries Inc. 
New York Park, New York 11040. 
New York. U.S.A. 
There are Ferrograph Distributors 
also in most other countries. 
Please obtain details from the 
London office. 

^1 
® ® (2)® ® ® ® e 

* 
- 

$ 

^ reiraci fo load pretc k> reloas© 

Ferrograph 

*# 

ii 

I 

* ♦ • • • 

aaa " 

v3|[i 

I -f i 

www.americanradiohistory.com

www.americanradiohistory.com


Recording studios use it every day. 

'Scotch' low noise 'Dynarange' 
Magnetic Tape is the choice of top recording 
studios such as CBS, Decca, De Lane Lea, 
Lansdowne and Rye. Both the tapes 
and cassettes are now available in smart 

new plastic packaging. 
Your dealer stocks the 

complete range. 

Scotch Magnetic Tape 
3M 'Scctch' and 'Dynarange' are Iradcrrarks 

am 

www.americanradiohistory.com

www.americanradiohistory.com


THE THIRD annual exhibition of 
professional recording equipment organ- 
ised by the Association of Professional 
Recording Studios took place at the 
Waldorf Hotel last month. This event is a 
"mini Audio Fair" with the accent 
heavily on the professional side of the 
business. Although the general public are 
not admitted many of the exhibitors' 
names are only too familiar to the en- 
thusiast. But at the Waldorf they were 
presenting themselves to their studio 
clients showing some very sophisticated 
and, to the amateur, expensive — equip- 
ment. 

This question of cost is relative. An 
investment of £1,000 does not represent 
such a staggeringly large outlay for a firm 
whose business depends on audio. In fact 
most studios would regard such a price 
ticket as modest for an efficient piece of 
equipment. To get things in perspective 
one has to understand that to equip a 
studio from scratch is going to cost many, 
many thousands of pounds. What with 
mixing desks, multi-track machines, 
microphones and all the other accessories, 
not to mention acoustic adjustment of 
the premises, professional recording has 
advanced a long way from the days when 
any competent enthusiast could success- 
fully enter the business on his own if he 
had a couple of hundred pounds in his 
pocket and a Ferrograph in the back 
room. Which is a pity, because in those 
days one only needed to add a sense of 
adventure and the whole thing became a 
most exciting project. 

Amongst the more interesting exhibits 
was a new Nagra from Hay den Labor- 
atories. The very name of Nagra means to 
the envious enthusiast a quality standard 
and performance level that he is unlikely 
ever to afford. The new machine, fas- 
cinating though it is, is no exception. We 
give full details in our New Products' 
section this month, not because it is 
thought that you or 1 are likely to rush 
out and try to buy one (we couldn't if we 
wanted to; the equipment is reserved for 
professional and industrial use thanks to 
purchase tax limitations) but because it is 
a brilliant demonstration of the direction 
in which recording is moving. 

It should be remembered that twenty- 
five years back all recording equipment 
was professional; at that time it was not 
thought that the amateur would ever be 
able to concern himself in what was then 
regarded as a strictly professional field. 
But look how things have changed! It 
would be a bold man, or a foolish one, 
who would say with certainty that equip- 
ment like the Nagra SN will never appear 
in the domestic market. 

Our old friends Audio Engineering 
were showing a range of their own equip- 
ment as well as many of the Sennheiser 
products. By the way, they have available 
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free of cost to interested readers a very 
comprehensive and lavishly produced 
catalogue of Sennheiser equipment. If 
you would like a copy please write to 
them at 33, Endell Street, London, 
W.C.2. enclosing postage stamps for 
about one shilling. The cost of producing 
a publication of this size and quality must 
be formidable, so please write only if you 
are seriously interested in items of this 
quality and price range. 

How many British firms manufacture 
condenser microphones? An interesting 
question. Germany and Austria seem to 
have cornered this market during the last 
decade, so it is good news to find that up 
in the wilds of Yorkshire a group of 
young enthusiastic men are manufac- 
turing and marketing condenser micro- 
phones at prices that are only a fraction 
of those charged for imported models. 
They point out that great savings are 
possible through producing at home and 
they claim that their products are 
comparable in quality and reliability to 
foreign imported models. 

Again we are reporting in detail on the 
full range in New Products this month, 
but for further information write to 
Calder Recordings Ltd., Regent Street, 
Hebden Bridge, Yorkshire. To demon- 
strate the robust construction Sales 
Director John Howard Smith deliberately 
dropped one of his display instruments 
on the floor and showed us another one 
(which he claimed was still fully opera- 
tional) with what appeared to be a 
thoroughly dented case. We invited him 
to appear on our front cover wielding a 
fourteen-pound sledge hammer over one 
of his microphones, but, not surprisingly, 
he declined! 

The subjects of noise and distortion are 
being tackled very seriously by the tape 
manufacturers. Both BASF and EMI had 
available printed copies of technical 
papers on these matters. Since noise in a 
recording system has as its content a 
relatively large amount of what is loosely 
known as "tape hiss", and since the 
amount of audible noise is dependent on 
the level of the signal recorded, the tape 
manufacturer can obviously make some 
very worthwhile contributions in this 
field. 

Similarly distortion can be caused, in 
fact is caused, through the mechanical 
and magnetic processes that take place at 

the head. With advances in electronics we 
can reduce distortion in an amplifier to 
very low levels indeed; what is now 
wanted is an equally low level in the 
recording process. Thanks to the work 
being done in the tape laboratories we 
can look forward to the day when that 
will be the case. But not yet. 

Secretary John Borwick, who will be 
familiar to many of our readers, was 
responsible for the organisation and 
administration of the exhibition and he is 
to be congratulated on its success. 1 am 
now looking forward to next year's. 

"THE DA Y of the audio-visual cassette is 
almost upon us". Those are the first words of a 
new news-sheet published by a new firm. W. H. 
Smith Cassettes Ltd. As you might guess this 
company is an off-shoot of W. H. Smith Ltd., 
the famous booksellers. Smiths have been re- 
tailing gramophone records for many years, and 
recently their audio activities were extended to 
cover Musicasseltes. But now they feel that 
tape in all its various forms is so important that 
it warrants a completely separate organisation 
to look after it. 

Do you remember the pre-war W. H. Smith 
lending libraries? These were only abandoned 
when there ceased to be a public need for such 
a service. Nowadays people prefer to buy 
paper-back editions rather than borrow. Smith's 
now hint that this service might well re-emerge 
in the future - loaning not books hut 
programme material on tape in cassette form. 

This is an event to which / look forward with 
the greatest enthusiasm. In their first edition of 
"Seen and Her ad" Smith's refer to tape as being 
"a new portable medium for education and 
entertainment, a logical development of the 
written word of books, newspapers and 
magazines". Naturally they have their sights 
fixed firmly on the advent of the video cassette, 
if this proves to be successful in the mass 
market there will be enormous business to be 
done: even in the more limited and specialised 
field of education there will he plenty of scope 
for commercial enterprise. We shall follow the 
fortunes of W. H. Smith Cassettes Ltd very 
closely and keep you in touch with the latest 
developments. 

NO EXCUSES are offered for bringing up a 
subject that has nothing whatever to do with 
recording or audio. Recently two members of 
our staff witnessed a terrible and tragic ex- 
perience, an experience that could have been 
avoided very easily. So I now wish to remind 
you of a few simple facts, which, if observed, 
could save a life. 

Young children, especially those who cannot 
swim, should NEVER be permitted near water 
without supervision and some form of artificial 
buoyancy. Even if that water is an ordinary, 
"harmless" swimming bath. A few weeks ago a 
seven-year-old child was drowned in a pool 
whilst people were swimming, laughing and 
playing. His body was discovered by chance on 
the floor of the bath at the deep end. No-one 
saw any signs of an accident and his parents 
were only a few yards away all the time. 

Never believe "it couldn't happen to me" or 
"it couldn't happen here". It could happen to 
you and it could happen anywhere. Danger is 
greatest during the hot weather. Children love 
to play in the water and there's no reason why 
they shouldn't provided proper precautions are 
taken. So if you are a parent please lake special 
care of your own children; if not a parent then 
please bother to keep an eye on other people's 
youngsters when going for a swim. IT COULD 
SAVE A LIFE. 
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AWAY WITH 

THE NOISE! 
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A Harman Kardon cassette machine with its 
own Dolby noise reduction system built in. 
This equipment was shown for the first time 
a few days ago at The New York Consumer 
Electronics Snow. 

"PEOPLE just fall about laughing 
when 1 tell them. They don't believe it 
and you really can't blame them." loan 
Allan, Sales Manager of Dolby Labor- 
atories Inc., was talking to us about his 
claim to be able to produce a 1"% ips 
Compact Cassette copy of a half-track, 15 
ips professional master tape with such a 
high quality standard on the cassette 
version that even experienced ears detect 
little or no difference between the two. 
And it is rather funny when you when 
you come to think about it. Imagine an 
impressive studio machine standing in its 
console with its illuminated press but- 
tons, 10'A-inch spools and standard width 
tape; a machine as costly as it is efficient 
with every facility required by the most 
fastidious of studios, a machine that 
represents the last word in sophisticated 
recording techniques. By comparison the 
cassette is little more than a toy, and to 
talk about there being little or no dif- 
ference between the sound that each 
produces could only be ludicrous. So let's 
all have a good laugh together and start 
talking about something sensible. 

There's just one snag, though. // you 
were to hear the Dolby demonstration 
you would not be able to tell the 
difference. The quality of the open spool 
master is superb, yet the cassette copy is 
as near to a mirror image as it would be 
possible to get. How does this miracle 
happen? Is it just a gimmick or does this 
have any relation to the practical require- 
ments of the enthusiast working at home? 
It was our search for the answers to these 
questions that took us to the premises of 
Dolby Laboratories Inc. in London. What 
we there learned was as exciting as it is 
encouraging. There is no doubt in our 
minds that what we have seen and heard 
heralds a new age for the recording 
enthusiast. For the first time since the 
gramophone record was invented we have 
the possibility of bringing true pro- 
fessional quality sound into the home. 
And at modest cost. And the self-same 
benefits will apply to every recording 
taken by the amateur, whether dubbing 
off the air or working live, whether using 

Compact Cassette or open spool. 
It all sounds too good to be true, so 

first let us try to explain what the Dolby 
system is all about. Far from being any 
Idnd of a gimmick it is a well-proven 
method of reducing the noise levels in 
tape recordings. More than a thousand 
Dolby units are in use and they can be 
found in professional studios both here, 
in America and throughout the world. 
The cost of the equipment is prohibitive 
from an amateur point of view - £560 
for a two-channel record/playback 
appliance which must, of course, be used 
in conjunction with standard tape 
recording apparatus. 

It works by a process of amplifying 
low level signals before the inherent noise 
of the tape system is added so that when 
on playback they are attenuated, or 
"stretched" as the Dolby engineers say, 
the noise is attenuated too. In order to 
accommodate the characteristics of the 
human ear the professional Dolby unit 
divides the complex programme signals 
fed to it into four separate bandwidths 
and each is treated separately. Such a 
recording can only be properly re- 
produced via the Dolby unit in its play- 
back mode; in other words it could be 
described as "non-compatible". 

What actually happens in this Dolby 
Type A device is that the programme is 
split up into bands of frequencies. These 
are below 80 Hz., from 80 to 3,000 Hz, 
from 3,000 to 9,000 Hz. and from 9,000 
Hz. and above. All signals within each of 
these bandwidths and above a certain 
high level pass through the equipment 
without change; weaker signals are given a 
boost of from 10 to 15 dB before being 
fed to the recorder. In effect it is a 
complex compressor that amplifies the 
quieter passages of a piece of music to 
deliberately destroy the original dynamic 
range. A recording produced in this way 
has nothing recorded on it other than 
relative loudness — and, of course, noise. 

When we come to play back we must 
reverse the process to restore the dynamic 
range of the performance. It's not 
difficult to understand why and how the 

A sophisticated "black box" incorporating 
full Dolby B equipment for record and 
playback with any tape recorder. It is 
believed that such devices will be made and 
marketed in the U.K. at prices up to a little 
over £100. Through its use the amateur 
might achieve a quality standard previously 
obtainable only in the studio. 

noise disappears. It is present on the tape 
because there is no way of recording 
without it, but as the recording is de- 
emphasised all the weaker signals are 
attenuated. The noise content is present 
in the form of a weak signal; it will 
therefore receive some 10 dB of at- 
tenuation and in practice this is 
approximately the resultant signal- 
to-noise ratio improvement that can be 
expected. 

Let us hasten to add that this ex- 
planation is a gross over-simplification of 
what is in reality a highly complex 
process. The great thing is that it works 
brilliantly and many of our major gramo- 
phone record companies have been using 
it for a number of years with every 
success. There can be few readers who 
have not at one lime or another heard a 
Dolby recording in this form. It can 
usually be recognised by the almost com- 
plete absence of "surface noise" (actually 
tape noise) when reproduced on good 
transcription equipment. 

Up until recently this would have been 
the beginning and end of the story. Dolby 
could have been described as an ingenious 
invention of great interest to professional 
engineers but of little consequence to 
anyone else. Had the gramophone record 
been destined to retain its supremacy for 
all time then that would undoubtedly 
have been the limit of possible develop- 
ment of the device. But now the world of 
home music is reeling under the impact of 
tape, and of Compact Cassette in 
particular. The technical staff of Dolby 
Laboratories are only too well aware of 
the advantages of tape over disc and they 
have reasoned that if cassette quality 
could be improved to the point where it 
would equal or even surpass that of the 
best gramophone records then the 
cassette is bound to sweep the board. It 
will win hands down. 

But factors other than noise reduction 
are involved. That is only one of the 
problems. In spite of the support that we 
at TAPE Recording Magazine have given 
to the cassette system in the past many 
people have doubted its quality potential. 
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It has almost become a vicious circle. If 
the record companies do not bother too 
much about the quality of their Musicas- 
settes then the equipment manufacturers 
will themselves believe the system is 
basically "lo-fl" and will not trouble to 
build into their machines any of the 
so-called "hi-fi" attributes. This is why 
we have seen the import of so many poor 
quality cassette recorders. Only a handful 
of enlightened specialists had faith in the 
possibilities of ultra-narrow tracks run- 
ning at ultra-slow speed. With com- 
mendable foresight they began to 
improve cassette tapes and to design 
machines with extended frequency 
responses and acceptable wow and flutter 
figures. Cassette recorders built to this 
high specification are already available in 
small numbers and they will rapidly 
become more and more popular. It is 
because such equipment is being pro- 
duced that the Dolby engineers began to 
look at what they regard as being the last 
hurdle to overcome — the reduction of 
noise. 

We all know that narrow tracks and 
slow speeds are detrimental from the 
noise point of view. By the very nature of 
the recording process it is bound to be 
there. We cannot help thinking of the 
number of excellent open spool machines 
we have reviewed in the past when we 
have had to say that the only difference 
between recording off the air at 3JA ips 
and IVz ips was the increased level of hiss 
at the slower speed. For "hiss" read 
"noise" and it will be understood what all 
this is about. Reduce the speed still 
further to 1 \ ips and the noise can be 
unacceptable for quality work. Remove 
that noise and we at once have the 
possibility of elevating slow speed 
operation to high fidelity level. 

To meet these domestic requirements a 
completely new Dolby system has been 
evolved. Instead of working on four 
separate bandwidths it operates only in 
the high frequency area of the audio 
spectrum and thus reduces both the 
complexity and cost of the equipment by 
75% at a single stroke. The electronics 
can be miniaturised to such an extent 
that all the necessary circuitry can be 
built into an ordinary sized mains cassette 
machine that looks no different to the 
models with which we are all familiar. 
And the final plus that makes the whole 
thing feasible — the new Type B Dolby 
recordings are compatible; they can be 
successfully reproduced via a non-Dolby 
machine, although in that case there will 
of course be no resultant noise reduction. 

The implications are tremendous. 
Negotiations are already taking place with 
the repertoire companies and it is 
anticipated by Dolby that within the near 
future we shall find that at least half the 
pre-recorded cassettes on sale are being 
produced to the Dolby B characteristic. 

Such cassettes can be replayed normally 
on a normal machine, requiring only a 
little top cut to bring them back to flat. 
Or, when the new "Dolbyised" equip- 
ment becomes available, they can be 
reproduced with all the advantages of 
what is a virtually silent background. 
Provided a high specification playback 
machine is used, and provided the high 
speed copying has been competently 
carried out, then the sound quality will 
be as good as, or better than, the best 
gramophone record. 

Now to come to cost. Dolby Labor- 
atories do not themselves propose to 
make any of this domestic equipment. 
Instead they will license manufacturers to 
use their system, so final retail prices will 
not depend upon them. However the first 
cassette machines incorporating a full 
Type B record/playback unit have just 
been released in America at a cost of 250 
dollars so we could anticipate a U.K. 
price ticket of something under £100. 
That is for a complete stereo machine 
which will confer the benefits of Dolby 
noise reduction on all the recordings it 
makes. For the owners of existing equip- 
ment there will be "black boxes" avail- 
able, add-on units that can be used with 
any recorder. The simplest will be 
playback only, and these will enable 
advantage to be taken of the pre-recorded 
Dolbyised repertoire at the fairly modest 
cost of under £20 for two-channel stereo. 
The enthusiast with a battery of top- 
grade equipment will not be neglected; 
for him there will be more sophisticated 
black boxes giving complete re- 
cording/playback facilities, probably with 
in-built mixing as well. Cost here will be 
related to versatility with a top price level 
of around £100 or a little more. A single 
device of this kind could be used in 
conjunction with a number of tape 
recorders, both open spool and Compact 
Cassette, and provided the equipment and 
the tape used is good the amateur will 
find himself producing fine quality 
recordings at the slower tape speeds, thus 
saving a great deal of money in tape costs. 
Relating benefits to cost we find these 
prices to be truly modest, but such a 
judgement can only be made after 
actually hearing the equipment in use and 
that is what we have been doing. 

For his first demonstration loan Allan 
erased a cassette in a domestic machine 
and then played back the blank tape with 
the amplifier volume control turned well 
up. Try it yourself. The hiss and noise is 
appalling. The process was then repeated 
with Type B Dolby in circuit. With the 
amplifier volume control unaltered the 
reduction in noise could only be des- 
cribed as dramatic. What had been an 
offensive hiss at something approaching 
programme level became an unobtrusive 
background whisper. 

Next loan played back some ordinary 

Musicassettes of poor quality to show 
how bad the cassette can be at its worst. 
We have had to comment about this in 
some of our music reviews and so we 
required no convincing that under bad 
conditions the cassette can perpetrate 
some pretty terrible things. However 
these were admittedly some of the 
exceptionally worst examples. 

By contrast we then carried out the 
most interesting experiment of the day. A 
15 ips half-track master tape of Der 
Rosen Kavalier provided by courtesy of 
Decca Records Ltd. was laced up on a 
C37 Studer studio machine. The tape was 
played back and re-recorded on to 
Compact Cassette using a BASF C90 in 
an American Wollensak domestic machine 
made by the 3M Company. A Type B 
Dolby was in the circuit. 

After winding back the tape and the 
cassette both recordings were carefully 
synchronised so they could be played 
together. We were then invited to carry 
out A/B switching tests, listening to the 
programme on a pair of KEF Monitor 
speakers driven by an HH Electronics ICQ 
Watt amplifier. We did not fall about 
laughing. If there were any differences we 
could not detect them in the short lime 
available. As we said earlier, the cassette 
copy was a mirror image of the master. It 
was the most incredible audio demon- 
stration we have ever heard. It proved in 
the only possible way that the quality 
potential of the cassette system has been 
grossly underestimated, even by us. Any 
enthusiast would have been proud to 
think that he had obtained such a quality 
standard working open spool at 15 ips. 

What, then, are the snags? First and 
most important the Dolby device will not 
perform miracles and for optimum results 
it demands the use of the very best 
recorder and tape. There is no point in 
reducing noise if the recording is full of 
dropouts and nasty wow. The engineers 
here believe that most of the drop-out 
problems associated with cassette 
originate from poor head contact rather 
than faults in the tape itself. After an 
intensive investigation they conclude that 
tape thickness is the decisive factor and a 
C90 cassette gives the best wrap-round 
without being too thin. 

Next, because Dolby B is restricted to 
the upper frequencies it will not reduce 
the level of mains hum if this should be 
present. The correct treatment here is to 
cure the cause of the hum. 

Finally the greatest advantage from a 
practical point of view will be obtained 
when the noise level is greatest. Noise 
increases as tape speed decreases and 
tracks become narrower, so the most 
dramatic improvements will be obtained 
in slow speed, narrow track, recordings. 
Which is why it is ideal for Compact 
Cassette. Conversely when working on 

Please turn to Page 263 
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Don't forget 

your favourite IP's 

/I 

m 

Ever tried listening to a 4-track down 
on the beach? Or playing a gramophone record in 

your car? 

With a Philips compact cassette machine, 
you can enjoy the best of both worlds and a whole lot 

more. It's the only recorded sound 
system yet devised that makes it a 

sheer pleasure to take your favourite 
music with you wherever you go. 

Play it whenever you please. 

Holidays in the 70's with the sound of the 70's- 

Musicassettes from Philips. 

PHILIPS 

Recommended Retail Prices: 
LP Musicassetles 47/6 
2LP Musicassetles 71/6 

PHILIPS 
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SONY TC-100 

TEST 

BENCH 
o 

INVESTIGATED BY D. KILLICK 

SONY TC-100 TEST CHART 

Frequency Hz 
40   
63   

125   
250   
333   
500   

1000   
2000   
4000   
6300   
8000   

10000   

Wow & Flutter 

Overall 
Response 

dB 

-16.0 
-1.5 
-0.7 

0 
+0.7 
+3.0 
+4.5 
+6.0 
+6.0 
+3.0 
-6.0 

0.16% 

Playback 
Only 
dB 

-14.0 
+7.0 
+2.5 

0 
0 
0 

+2.0 
+3.5 
+3.5 
+ 1.0 
-6.5 

-28.5 

Signal/Noise Ratio 
Battery Mains 

dB dB 

54.7 43.5 

Distortion 

3.0 

NOTES: The Overall Response figures relate to record and playback using a BASF C60 cassette. 
Playback Only relates to the reproduction of a standard Philips calibration cassette, reference 
TC-FR. 
For Signal-to-Noisc Ratio the tape was recorded at standard reference level and then the signal 
was removed from the record amplifier. With the tape still in motion the (bulk-erased) tape noise 
in relation to signal level is quoted for best battery and worst mains results, but see text for 
further information. 
Distortion is quoted against a 333 Hz. signal recorded at the same reference level and alternative 
measurements are given in the text. 
Wow and Flutter is total RMS, the test frequency being 3,000 Hz. Test equipment used 
included: Bruel and Kjaer Signal Generator. B & K Frequency Analyser Type 2107, B & K Level 
Recorder Type 2305 and Gaumonl-Kalee Wow and Flutter Meter. 

MANUFACTURER'S SPECIFICATION 
Sony TC-100 

Power Requirements: 4 flashlight 
batteries each 1.5 Volts, or AC 100, 110, 
117, 120, 220 and 240 Volts or Sony 
rechargeable battery pack BP-9 (optional 
extra). 

Cassette Tape: Sony C60, C90 or 
equivalent. 

Tape Speed: 17/8 ips. 
Tracks: Dual (monaural). 
Power Output: 1 Watt maximum. 
Frequency Range: 50 to 10,000 Hz. 
Inputs: Microphone jack sensitivity -80 

dB (0.078mV). Auxiliary jack sensitivity 
-20 dB (0.078V). Input impedance 100K 
Ohms. 

Output; Monitor jack, level OdB 
(0.775V) impedance 10K Ohms. 

Speaker: 23A \ 4 inches dynamic. 
Battery Life: Up to 7 hours of 

recording. 
Included Accessories: Carrying case 

with strap, F95 dynamic cardioid micro- 
phone with stop/start, cassette tape C30, 
connecting cord RK36, magnetic ear- 
phone ME20, four UM2 cells, AC power 
cord and accessory pouch. 

Dimensions: 5% inches wide by 23/g 

inches high by 93/8 inches deep. 
Weight: 3 lbs. 13 ozs. 
Recommended Retail Price: £42.5.6d, 

including purchase tax. 
Distributors: Sony (U.K.) Ltd., Ascot 

Road, Bedfont, Feltham, Middlesex. 

FOR THIS MONTH'S review we are 
taking a look at a Compact Cassette 
machine manufactured by Sony of Japan. 
It is of particular interest because it is the 
first cassette equipment that we have 
examined from this firm and the recorder 
itself has a rather higher value placed on 
it than the prices asked for other makes 
of similar format. We shall therefore be 
asking ourselves what advantages the user 
might expect to get if he invests a little 
more than he might lay out for run-of- 
the-mill equipment. 

The machine is the Sony TC-100, 
superficially typical of the smaller battery 
portable cassette recorders. However as 
soon as we mention the power supply 
important differences are at once noted. 
An AC mains converter unit is built into 
the equipment and it is only necessary to 
plug in the mains lead provided to change 
from battery to 240 volt operation. And 
if the user prefers to save money by 
running on rechargeable cells then an 
optional accessory nickel cadmium power 
pack can be purchased to replace the 
completely detachable dry cell container. 
So here we have the choice of three 
power sources; 4 1.5 Volt batteries, AC 
mains or (at an extra cost of £10.0s) a 
rechargeable battery pack that will give a 
claimed 11 hours continuous recording 
time at a single charge. 

As is usual with the small portables, 
record and playback is monophonic, al- 

though thanks to the compatibility of the 
Compact Cassette system stereophonic 
recordings can be reproduced without 
any losses. The equipment comes com- 
plete with the usual leather (?simulated) 
carrying case and separate pouch for a 
comprehensive range of included 
accessories. 

Our Test Chart quotes response figures 
for playback only based on the re- 
production of a Philips TC-FR calibration 
cassette and also the overall response 
(record to playback) using a BASF C60 
cassette. Before commenting further on 
these figures we must, in the interests of 
fair reportage, explain certain difficulties 
we experienced in arriving at the overall 
curve. 

When reviewing Sony equipment in the 
past we were able to persuade the 
manufacturer of the need to indicate 
clearly the kind of tape for which the 
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recorder had been adjusted. Our advice 
was acted upon with commendable 
promptitude and this is the reason why 
every Sony instruction manual now 
carries a boldly printed slip specifying the 
recommended tape. We noted with 
approval that the guarantee card with the 
TC-100 had such a slip printed in red 
stapled .to it. It said: "This model has 
been designed both electronically and 
physically to give optimum performance 
using Sony C60 and C90 cassettes." 

This is a very clear statement of fact 
and so the measurements (undertaken for 
us this month by an independent 
laboratory) were first related to a Sony 
C60. The merest glance at the pen 
graph as it came off the B & K equipment 
was enough to tell us that something was 
seriously wrong. Although disappointed 
we were not too surprised to get what 
amounted to a silly answer because this 
model relies solely on an automatic gain 
control without manual over-ride. We 
shall comment on this later in the review, 
but from a technical point of view it does 
present the engineers with some unusual 
difficulties. For instance, it is impossible 
to accurately set the test level because 
one doesn't know what the AGC is doing 
to the signal; similarly as some of these 
automatic systems are frequency con- 
scious they could play havoc with 
established measurement techniques. 

After discussing the problem with 
Sony U.K. Ltd. we examined, at their 
request, another two models from stock. 
Comparing results with our original 
sample variations were noted but the 
overall curve was still unsatisfactory. The 
whole thing was quite incomprehensible 
because our findings did not agree with 
measurements taken by Sony engineers in 
their own works. We knew there must be 
an explanation but did not discover what 
it was until after spending many hours of 
frustrating (and completely wasted) 
effort. 

The fact is that both we and Sony were 
equally correct. To our mutual chagrin 
we found that the differences between us 
were entirely due to differences in tape! 
It seems that a brown-coloured tape had 
been used in the earlier Soqy cassettes 
and this was the recording medium on 
which their engineers had based their 
measurements. We had supplied to us 
cassettes from the latest delivery and 
these contained a different tape of darker 
colour. The one we had used was faulty, 
although others checked later were 
satisfactory, so we settled finally for a 
BASF C90 on which our published 
figures are based. 

All of which goes to show how im- 
portant tape is to the user. We have 
explained these unusual circumstances at 
some length, so as to emphasise this fact. 
As to the faulty Sony cassette — it could 

occur in any firm and we are quite sure it 
will be investigated and corrected if 
necessary. 

Frequency response figures were 
measured from the output at the Monitor 
socket, and as this is influenced by the 
settings of the single tone control (top 
cut) and volume control we set the tone 
for maximum treble response. Instead of 
taking as our datum the response at 1,000 
Hz. (as is usual when dealing with open 
spool equipment) we have here referred 
to the reference level on the calibration 
cassette at 333 Hz. For the sake of 
consistency our overall curve has been 
plotted in the same way. 

It will be noted that at 1,000 Hz. the 
overall response is plus 3 dB relative to 
the output at 333 Hz. To adjust the 
figures to relate to output at 1,000 Hz. it 
is therefore only necessary to subtract 3 
dB from every reading quoted in that 
column. If that is done then we arrive at 
an astonishingly flat curve extending all 
the way up to 10,000 Hz., the only 
dubious entries being at the extreme 
lower end. Please note that adjusting 
figures in this way makes not the slightest 
difference to what one hears — it just 
makes them look better, and in this case 
is perhaps a more fair way of regarding 
them. 

Playback only (which of course does 
not depend on the kind of tape or the 
recording characteristics of the machine) 
are rather less good with a fall-off be- 
tween 6,300 and 10,000 Hz. We checked 
the azimuth alignment and found it to be 
correct. Here we must criticise the 
specification which is technically very 
inadequate — many of the parameters are 
not quoted at all — and no tolerance 
limits are imposed on the frequency 
range. Publishing figures in this way is 
quite meaningless; it is a dodge sometimes 
deliberately adopted by unscrupulous 
firms with the intention of misleading. 
Sony is absolutely above suspicion in this 
respect so it is all the more puzzling that 
they should adopt such a formula. The 
more so when it is seen that some of our 
results from laboratory tests on the 
TC-100 reveal quality standards higher 
than we have ever measured on cassette 
equipment before. 

Typical is both long term and short 
term speed stability. Elsewhere in this 
issue we refer to the elevation of slow 
speed recording into the realm of true 
high fidelity, but before that can happen 
we must have acceptable wow and flutter 
figures. The TC-100 gives us just that. We 
checked on mains and battery operation 
and both gave us a total RMS wow and 
flutter content of 0.16%. This is out- 
standing for cassette equipment; it would 
not be at all bad for open spool running 
at 7!£ ips yet Sony have achieved it at 
IVa ips. Long term stability is even 
better. The deviation from absolute 

accuracy (as measured on an electronic 
counter and checked on a drift meter) 
was so small that we can only describe it 
as 100% O.K. Why, oh why, should such 
important facts be ignored in the 
specification? 

Signal to noise is good too. We 
measured this in three different ways and 
then duplicated to give comparative 
mains and battery readings. The best 
unweighted figure against bulk erased 
tape was 54.7 dB referred to the 333 Hz. 
level on the calibration cassette. This 
deteriorated to 43.5 dB unweighted on 
mains due to the breakthrough of mains 
hum, although we confirmed that the 
hum recorded is actually negligible. When 
checking noise against tape erased in the 
machine we found a variation in the 
figures due to a cyclic increase in back- 
ground hiss occurring approximately 
every 5 seconds. This is probably caused 
through the action of the AGC "hunting" 
for a signal; it accepts the low level noise, 
amplifies it and then rejects it. It was an 
effect not noted in practical user tests 
and we suspect that it would only occur 
under the relative false conditions of 
trying to record with no signal at the 
input. 

On playback we established a dis- 
tortion level at 3% third harmonic when 
reproducing reference level. The built-in 
meter has a VU characteristic; when at 
zero it reads 8.5 dB below reference so 
we checked again at zero output on the 
meter and this gave us less than 1% third 
harmonic. To complete distortion tests 
we recorded a series of three-second 
bursts of tone (to defeat the AGC!) at 
zero plus 8 dB and in no case did 
distortion exceed 3%. This approximates 
actual working conditions and is a pretty 
exacting test. 

Sensitivity at the microphone socket 
was shown to be 150 microvolts for zero 
on the meter and both input and output 
impedances were better than speci- 
fication. From a visual check the safety 
standard of the internal mains con- 
nections appeared to be good in con- 
formity with British Specification 145 
1967. 

This concluded our laboratory in- 
vestigation and we now pass on to user 
trials. At this point we must comment 
very favourably on the appearance and 
"feel" of the machine. Solidly con- 
structed it inspires confidence in the user 
in sharp contrast to some of the cheap 
and flimsy recorders that have been 
appearing in the shops. The aristocracy of 
its pedigree is at once apparent to both 
the eye and the touch. 

The carrying case is of a fairly standard 
design, but the soft leather pouch in- 
cluded for accessories is unusual and 
thoroughly excellent. It is laced through 
the strap at one end whilst at the other is 
a strip of self-adhesive fabric which 
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latches on to a similar strip on the other 
side of the case, thus keeping the pouch 
both neatly under control and completely 
secure. We give this arrangement full 
marks after our experience of very nearly 
losing an accessory wallet from a machine 
of different make just before setting off 
on a holiday abroad last year. 

Tape transport is controlled by press 
keys set in the upper edge and as might 
be expected these are a positive joy to 
use. Interlocking between keys is perfect; 
there is no Pause provided but this is not 
necessary as the red Record safety key 
locks into position and enables the user 
to observe deflections on the meter with 
the tape stationary. The meter itself is a 
typical rotary "compass" set in the upper 
surface. Very small in size — not much 
larger than a big shirt button — it is not 
easy to read although this is not so 
important where level setting is com- 
pletely automatic. On battery operation 
it indicates the state of the cells. 

The cassette compartment has a trans- 
parent plastic cover and insertion and 
removal of cassettes is simplicity itself. A 
key on the upper edge of the machine has 
two positions: press and the lid flies 
open; move to the left and the cassette is 
ejected. Two edge-type rotary controls 
set in the same upper edge are marked 
Tone and Volume, and next to them is a 
recessed panel with input and output 
sockets. These are all miniature jack (we 
would have liked to find a DIN socket) 
and they are from left to right: Monitor, 
Aux., Remote and Microphone. The 
remote socket enables the machine to be 
started and stopped from the switch on 
the microphone provided and also accepts 
the plug from an optional accessory foot 
switch. This latter could be useful if the 
recorder is used as a dictation machine, 
but we must remind readers that the 
capstan and pinch-wheel are under 
pressure contact when the tape is 
stationary through the use of the remote 
control and so this should only be em- 
ployed briefly. For longer pauses the 

AWAY WITH THE NOISE 
from Page 259 
full width tape at high speeds, say 15 ips, 
the noise level should be well down in the 
first place and although we should get a 
further reduction of about 10 dB this will 
not be so dramatically obvious. What was 
already quiet merely becomes that much 
quieter. 

It would be a mistake to believe that 
through Dolby we can solve all recording 
problems; to the contrary this new device 
is but a single link in a new chain that is 
now being forged for our benefit. We 
have said nothing about the use of 
chromium dioxide tape. News of the 
existence of this advanced recording 
medium was first announced by us more 
than a year ago. It was then said by many 

Stop key should be actuated, and, of 
course, the machine should never be left 
with any of the other transport keys 
depressed. 

Set in the bottom of the right hand 
side is the voltage selector giving a choice 
between 100, 110/120 and 220/240 volt 
operation and immediately below that is 
the mains input socket. The battery 
compartment is found on the underside, 
and this takes the form of a completely 
separate container which clicks and clips 
firmly into place. Polarity of cells is 
clearly marked but we did find the 
insertion of batteries to be a little 
awkward owing to the strength of the 
contact springs. We were pleased to note 
that the underside is fitted with anti- 
scratch rubber buffers to protect 
furniture. 

An unusual feature of the TC-100 is 
the "End Alarm". Sony cassettes are 
fitted with metallic foil in the same way 
as reels of standard tape. When in the 
record mode this foil actuates an alarm 
signal — a loud buzzing noise — as soon as 
the end of the tape has been reached. 
This is a convenience that could be very 
useful, although we do not know of any 
other cassettes fitted with foil and 
naturally it does not work if the foil is 
not present. 

Our first recording tests were of speech 
using the microphone provided. This, too, 
is of unusual design, being rectangular in 
section. It is a dynamic cardioid and we 
were impressed with its quality potential 
which seemed to us to be rather better 
than that obtainable with the micro- 
phones included in the price of cheaper 
machines. The Sony instrument is cer- 
tainly more impressive in appearance, 
although we did miss the little plastic 
table stand that usually accompanies the 
other round, stick types. 

But as soon as we started to record we 
began to miss a manual record level 
control. Although automatic setting has 
many advantages we do feel that at the 

that such tape would never be used 
domestically. We have just been handling 
an American machine (Compact Cassette) 
with a switched bias facility so that it can 
be adjusted to accept either normal iron 
oxide tape or the new chromium dioxide. 
We have also handled cassettes containing 
Crolyn, the trade name for the Du Pont 
tape of this kind, and we have heard 
recordings made on them. 

One of the effects of changing to 
chromium tape is to increase frequency 
response at slow speeds. However good a 
cassette machine might be the new tape 
should add at least 3,000 Hz. to its upper 
limits. At least, that is what we have been 
told. And yet one manufacturer has 
already discussed with us the possibility 
of extending the response up to at least 

price asked for this machine it should 
have been equipped with a manual over- 
ride. We found this restriction to the use 
of the AGC without any option to be 
frustrating, but having said that it must 
be admitted that the automatic system 
works very well for both speech and 
music recordings. 

Judgements on audio quality based on 
the sound produced at the internal 
speaker are bound to be invidious. No 
small cassette machine gives anything 
approaching good sound from a quality 
point of view; the internal dimensions 
prohibit the fixing of anything other than 
the smallest cone. The TC-100 is no 
exception in that respect and so we fed 
the output from the Monitor socket to a 
Quad amplifier and a pair of Quad 
Electrostatic speakers. 

Programme material recorded on the 
machine and reproduced in this way had 
a quiet background and good response up 
to 10,000 Hz. as shown by our response 
curve. Playing back Musicassettes revealed 
an additional lightness at the upper end 
and we feel it is a pity that the playback 
curve does not parallel the overall 
response. Perhaps the manufacturers 
would care to take a look at this problem 
because a machine that is so excellent in 
so many other ways certainly warrants 
this attention. 

To summarise our findings we can refer 
to the Sony TC-100 as being a robust, 
well-made machine offering a mechanical 
efficiency that is quite outstanding in its 
class. Our two criticisms relate to the lack 
of a manual record gain control and to 
the playback response. We feel that its 
extra cost is more than justified for the 
man who can afford to purchase those 
rather abstract qualities of reliability and 
efficiency that we reviewers find it 
difficult to deal with. It represents an 
excellent buy for the individual who 
values his equipment and likes to lake a 
genuine pride in it and we look forward 
to examining other Sony cassette models 
in the future. 

16,000 Hz. through the use of new 
materials in the record head whilst still 
working with conventional tape. 

In our Test Bench review this month 
we discuss a cassette machine with wow 
and flutter figures of 0.16% and long 
term speed stability that can only be 
described as 100% accurate. Its distortion 
figure of 3%, combined with these other 
parameters, clearly indicates the direction 
being taken by our better manufacturers. 
It is obviously towards the ultimate goal 
of a fidelity standard that will satisfy the 
most discriminating of enthusiasts. With 
the advent of the Dolby Type B system 
of noise reduction we are taking yet 
another enormous stride forward. The 
real era of tape and tape recording is only 
just beginning. 

263 

www.americanradiohistory.com

www.americanradiohistory.com


NATURE 

notes 

AUGUST 

BY RICHARD MARGOSCHIS 

DURING the second week-end of May thirty-four members 
of the Wildlife Sound Recording Society were gathered at 
Woodchester Park Field Centre in Gloucestershire for the annual 
spring meeting; perhaps it is needless to say that, as Officers of 
the Society, my wife and I were there. Such meetings are very 
important to a Society with members scattered throughout the 
country, for they give us a chance to get to know each other 
and to exchange information about techniques; at the same time 
an opportunity is offered for putting ideas into practice. All this 
was done, and much midnight oil burnt in the process. 

It would probably stagger you to see the amount and range of 
equipment scattered about the lecture room - and elsewhere! 
Tape recorders ranged from the Fi-Cord IA to the Nagra, with 
the Uher still well to the fore numerically. Parabolic reflectors, 
of all sorts and sizes, showed an ever increasing trend towards 
home made models; this, I considered, indicated that our 
members are giving more thought to weight, size and focal 
length. (Manufacturers please note). Glass fibre is undoubtedly 
the most popular material for home construction. 

As might be expected, microphones were not so varied as the 
recorders. The Grampian DP4 is still very popular and the DP6 
was in evidence; they are in a popular price range, give decent 
quality and are good for mounting in a reflector. At the other 
end of the scale was the Fi-Cord condenser microphone with 
self container power-pack - ideal for the reflector. Incidentally, 
these instruments are now being manufactured by Calder 
Recordings Ltd. of Hebden Bridge, and have been modified to 
overcome their earlier incompatability with certain recorders. 

The microphone which attracted most interest, however, was 
the Sennheiser MKH 805 gun microphone. I am indebted to 

Audio Engineering Ltd. for the loan of this instrument for 
demonstration purposes. All present had an opportunity to 
listen to the signal from this microphone and compare it, by the 
flick of a switch, with the signal from a condenser microphone 
in a reflector. This clearly demonstrated that the reflector was 
very much more directional than the gun and, as one would 
expect, presented a stronger signal, but the gun scored on the 
point of quality. It has a great advantage in that it is much easier 
to handle and carry than a reflector (overall weight around 
2-Mlbs including wind shield). 1 think that so far as natural 
history work is concerned it must be used as one would 
normally use any open microphone. At around £200 for the 
complete gun kit amateurs would be well advised to be sure 
they have top class recording machines before considering the 
purchase of such an expensive microphone. 

It is inevitable that with such a gathering there will be much 
discussion on open-microphone versus reflector. We got off to a 
good start on this one when John Fisher, our Secretary, 
presented a talk on the theory and techniques involved in the 
reflector. He used, as an example, an extract from one of our 
circulating tapes in which John Kirby, a well known nature 
recordist, recorded the same bird with and without a reflector. I 
believe that John Kirby's exercise has proved beyond doubt 
that, when the reflector is properly used, it is very difficult, if 
not impossible, to tell the difference. Many people say that a 
reflector makes the recording sound 'tinny' but, in notes that 
have come to me, this argument has been applied, unknowingly 
of course, to the wrong recording! 

Victor Lewis makes all his recordings "the hard way" - with 
open microphones. When he talked to us he demonstrated, with 
the aid of slides, some of the problems of this technique. For 
instance, to record and photograph a Lobby falcon he and a 
friend found it necessary to erect a scaffold to support a hide 
ninety feet above the ground. They were rewarded with both 
beautiful photographs and unusual recordings. Vic's last remark 
to me about reflectors was most revealing — "If they had not 
been invented I should have made a lot more money!" 
Incidentally, he tells me he has two more discs published. Bird 
Songs in Close-up Vol 2 on Marble Arch at l4/6d and Guess 
the Birds on H.M.V. at 22/6d. The first follows the lines of his 
last disc under that label and the latter verbally identifies birds 
and then mixes them up for the listener to identify. Both will be 
good in helping to improve your aural recognition of birds. 

Reg Kelly, who runs Woodchester Park Field Centre, plans to 
hold another week-end course on natural history sound 
recording in October. It will be open to anybody, so if you are 
interested write to me now fqr details — don't be put off by the 
month, there is always something going on in this game. 

MUSICASSETTE 

REVIEW 
THE LAST NIGHT OF THE PROMS. BBC 

Symphony Orchestra conducted by Colin 
Davis. Philips CPC 0088 49s 1 Id including 
purchase tax. 

The Last Night of the Proms is not so much a 
musical evening as a ritual event. This album is 
a recording from the Albert Hall, complete with 
the commentator's voice, and it brings vividly 
to life the excitement and the thrill of the 
occasion. It's all there. The applause. The 
encores. The final speech by Colin Davis. And 
now I find myself listening to it at the 
beginning of yet another Promenade season. 

There is little need to comment in detail on 
the musical programme of the Last Night. It is 
traditional, as is the reaction of the audience. It 
comprises: Cockaigne Overture Opus 40 and 
Pomp and Circumstance March No. I Opus 39. 
both by Elgar, and in the second half Fantasia 
on British Sea Songs arranged by Sir Henry 

Wood and Jerusalem by Parry arranged by 
Elgar. The Sea Songs Fantasia in this per- 
formance given on September I3lh., 1969, was 
in the original unaltered Henry Wood arrange- 
ment. 

Sir Malcolm Sargent died the year before. 
Everyone wondered what changes would be 
made to the Last Night repertoire. Would we 
still have Rule Britannia? Rumour said no, but 
it is, of course, included in the Fantasia, much 
to the evident delight of the audience. 

In the sleeve notes we are reminded that the 
present popularity enjoyed by the Proms dates 
only from the time that Sargent took over. 
Now they are being continued in the same 
tradition by Colin Davis, and I think it is a 
tradition worth preserving. Here we have hun- 
dreds of young people enjoying themselves and 
listening to music at the same time. The 
Promenade Concerts underline the fact that 
today's youth is not solely concerned with pop 

give them what they want, give them that 
sense of occasion that is so much part of the 
Albert Hall season, and they will attend in their 
thousands. And jolly good luck to them, too. 

As to my recommendation — the Last Night 
recommends itself. It is sufficient to say that it 
is well recorded. You will know just what to 
expect - and you will get it. I enjoyed it. I 
hope you will. 
NOTE: Our usual music reviews will be 
back next month. 

DOCUMENTARY 
PROGRAMMES 

ON TAPE by Peter Bastin 5/- 

This is the first in a new series of tape 
handbooks, and is available from us at 
S/- post free: 

PRINT AND PRESS SERVICES LTD. 
16a Bevis Marks, London, E.C.3. 

Cheque or Postal order must 
accompany order 

Other Titles in preparation: ABC of Audio 
Advice on Script Writing; 

Natural History Sound Recording 
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The new Gauss high-speed copying equipment at EMI's Hayes 
factory. 

FROM 

THE STORY of music on tape in this 
country goes back sixteen years to 1954. 
It was in that year that the Hayes, 
Middlesex, factory of EMI Records Ltd. 
produced their first tape records. These 
half-track, llA ips mono recordings were 
discontinued only three years ago when 
the demand for them finally ceased. 
Stereo tapes first came out in 1955, and 
these too were half-track 1'A ips. It was 
not until thirteen years later, in 
November 1968, that we saw EMI four- 
track 3% ips stereo tapes for the first 
time, and now, in 1970, EMI Records 
have opened their own high speed 
cassette and cartridge copying depart- 
ment. 

Up until now all the EMI repertoire in 
cassette form has been manufactured for 
them at the Walthamstow plant of Philips 
Records. But with faith in the future of 
tape EMI have invested £100,000 in the 
latest American equipment to create their 
own production capacity of up to 30,000 
units weekly. It is estimated that even 
after drastic pruning of their catalogue 
from which much of the early material 
will be deleted EMI will have 500 titles in 
cassette form alone by the end of this 
year. 

We were invited to inspect this new 
plant at Hayes and to discuss the whole 
subject of tape records with EMI ex- 
ecutives. They had much of interest to 
tell us. 

The first Hayes-produced cassette will 
be, appropriately, the new Beatles' album 
Let It Be. This is one of twenty to be 
released in July. We asked if classical 
music will be represented and were 
assured that approximately three issues in 
twenty will be of serious items. This 
proportion reflects the relative com- 
mercial sales potential — the big sellers of 
all labels are the pops with classics lagging 
far behind. 

It is not felt at Hayes that tape will 
have replaced the gramophone record by 
1980, although it is believed that by the 
end of this decade the demand for both 
cassettes and cartridges will have in- 
creased enormously. In spite of the 
declining sales of open spool pre-recorded 
tapes it is not proposed to discontinue 
production so long as customers continue 
to ask for them. This is regarded as a 
service to those people who have bought, 
and are still buying, four-track open spool 
equipment. 

We looked first at the open spool 
copying department and found eighteen 
"slave" machines copying from three 
playback masters in batches of six. Each 
slave works on the "one off" principle; 
with blank tape on the left-hand hub, the 
empty spool on the right is the one that 
will contain the finished record. Pre- 
printed leaders are spliced on — red first 
because the recording is backwards so it 

WHERE 

THE 

MUSIC 

COMES I 

will come off the machine right- 
way-round — and all six slaves start, 
record and stop under instructions from 
their master machine. The girl operatives 
then snip the tape, splice on the outer 
leader and slip the finished record into its 
plastic box. Another six pre-recorded 
tapes have been made. As the speed ratio 
is four to one it take approximately five 
minutes to "make" six tape records. All 
four tracks are, of course, recorded at the 
same time on this EMI equipment which 
has been specially modified by their own 
engineers. 

But what we had really come to see 
was the cassette and cartridge plant. In 
this section of the works stand nine 
American Gauss machines, two playback 
masters and seven slaves. Here the speed 
ratio is thirty-two to one; the one-inch 
wide master tape travels at 240 ips when 
working on cartridges and 120 ips for 
cassettes. There are no spools used on this 
very sophisticated device; the master tape 
is made into an endless loop housed in 
what is euphemistically called a "bin" 
where it forms itself into a loose, con- 
certina-like bunch. As the tape flashes 
past the playback head the slack in the 
bin performs the most fantastic gyrations 
while its patterns constantly change. It is 
a fascinating sight. 

At the end of each programme a 
subsonic signal is recorded on the tape. 
When the "pancake" of recorded tape is 
removed from the slave this signal is 
sensed by the cutting machine and again 
girl operatives snip and splice as they fill 
the cassette cases. Production of cart- 
ridges follows a similar procedure. 
Quality control and music testing forms 
an important part of record manufacture. 
Every production batch from every slave 
machine is stored separately so that if a 
fault is found all the copies from that 
source can be examined. Every third 

pancake of recorded material is checked 
at the beginning and end and the first 
programme from every pancake is dis- 
carded. This waste has to be taken into 
account because at such high operational 
speeds the equipment takes time to run 
up to working condition. For music 
testing a number of specially trained girls 
(who must have a love for music!) 
monitor factory samples on headphones. 
If any one of them should detect a fault 
on a tape then the entire batch from that 
slave is examined. 

In answer to our question as to 
whether EMI propose to issue cassettes 
recorded to the Dolby B charactersitic in 
the future we were told that although this 
matter is under discussion there are as yet 
no plans to do so. One of the difficulties 
lies in the fact that unlike some of the 
other gramophone companies EMI have 
not yet used the Dolby A system in their 
studios, and so the initial advantage 
would be lost on all their existing 
masters. They do point out, however, 
that they are using a noise reduction 
system of their own instead. 

As a first step in the price war they are 
bringing out a "budget" cassette at the 
end of August. This will be a sampler 
album with a selection of well-known 
artistes all taken from the main catalogue 
and will sell at an inclusive price of 
29s 11 d instead of 47s 6d. At least that is 
a start, but we should have liked to hear 
of a full range of budget items as already 
exists on disc. It will almost certainly 
come either from EMI or elsewhere, but 
we shall have to wait a little longer for it. 

This, then, is the continuing story of 
taped music from Hayes. After sixteen 
years in the business EMI are now re- 
equipped with the very latest machinery. 
They intend to stay in the music on tape 
industry for many years to come. 
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YOUR LOCAL DEALER 

LONDON 

Masseys 

Centre 

of Sound 

Well London't HI-FI lap* Racordar Spaclallat 
—Damonatrallon Room with Comparator 

APPOINTED FERPOCRAPH DEALER 
AT 

CHISWICK, W.4 
Accaaaorlaa, All Klnda—Sarytclng—Pra-Racordad 

Tapaa Mono/Slarao 
121-123 High Road—10 a.m.-7 p.m. 

M TEL: CHI 2082 ► 
(not cloaad lor lunch) 

-LONDON- 

TAPE RECORDER HI-FI CENTRE 

 (SHEEN) LTD.  

Hl-fl EQUIPMENT 
TAPE RECORDERS 

ACCESSORIES 
SERVICE 

3 4 4 STATION PARADE, closed Wednesdays 
SHEEN LANE. SHEEN, 01-876 0985 
LONDON, S.W.I4 Opposite M.crtlakc Sfatjoc S.R. 

THE SOUTH 

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 

NO CORNWALL ST., PLYMOUTH 
Telephone 69285 

Immediate delivery to ALL Areas 

SUBSCRIBE TO TRM1 

and receive your monthly 
copy by post for 1 whole 
year (12 issues). Scad 25s. 
(U.S.A. 83.75) by postal order 
or cheque today. 

To: TAPE RECORDING MAGAZINE, 
16a Bcvis Marks, London, E.C.3. 

25- 
U.S.A. 
53.75 

Name.... 
Address. 

NEW PRODUCTS 

MINIATURE 

FROM NAGRA 

LATEST Nagra product from Kudelski 
is claimed to be unique. It is the long 
awaited miniature professional recorder, 
model SN, which is said to have full 
professional characteristics whilst being 
so small it will fit comfortably into a coat 
pocket. 

Apart from obvious applications in the 
film, television and broadcasting in- 
dustries, a vast new field of applications is 
visualised for this product. It is suggested 
that it will be invaluable as a small 
portable data recorder in medical work; 
as it is so small it could be carried around 
by the patient where constant monitoring 
of the physical condition is necessary. 
The new machine could have an im- 
portant use in security work. 

Jzl' > ' ! • ! f !! ! >!! ! llI / I / I I I /1 I , I , I , I, I , I , I , I 

£5* 

L. 

In spite of its tiny size the SN is a 
three-head machine with separate 
amplifiers for recording and playback 
giving full A/B monitoring. There is also a 
remote control facility available. The 
machine operates from manganese 
batteries, alkaline sealed accumulators or 
from a separate AC mains power supply. 
Level control is automatic only (it is too 
small to carry knobs!) and a special 
anti-distortion circuit is built in. In spite 
of the automatic control the metering 
facilities are sophisticated; instead of in- 
dicating recording levels the needle dis- 
plays the relative compression of the 
signals imposed by the automatic control. 
The same meter also reads the battery 
voltage. A pilot system is available for 
synchronous filming and a crystal control 
is offered as an optional extra. 

With dimensions of 5^ x 4 x 1 inches 
the SN weighs only 19 ounces including 

batteries and tape. Because of its small 
size special tape has to be used and the 
width is 0.15 inches, a little over 
one-eighth of an inch. Hayden Labor- 
atories state that tape in this con- 
figuration will be readily available. Work- 
ing speeds are 3% and 1 % ips (who 
would have ever thought to see a Nagra 
running at 1 7/8 ips?) and the playing 
times are 26 minutes at the faster speed 
and 52 minutes at the slower. 

Performance figures at 33A ips are 
quoted as; average speed stability plus or 
minus 0.5%, wow and flutter measured to 
the DIN standard plus or minus 0.1%, 
frequency response 80 to 15,000 Hz. plus 
or minus 2 dB, signal to noise ratio 
relative to 2% third harmonic distortion 
through ASA A filter 60 dB and the 
average battery life is said to be 8 hours. 
Inputs are provided for line source and 
200 Ohm microphone. 

Amongst the accessories for the SN 
are: an omni-directional condenser micro- 
phone, a condenser microphone with 
manual level control and built in 
"modulometer" and a separate AC power 
supply with battery charger. 

Owing to the limitations of purchase 
tax the Nagra model SN will be reserved 
for professional, commercial and in- 
dustrial use when it is available towards 
the end of this year. The price will be 
approximately £365. 

Another new product from Hayden is a 
professional cassette tape recorder and 
reproducer with cue signals, the Appel 
model 316/SS. 

Designed to work on endless loop 
cassettes it will record and reproduce cue 
signals simultaneously with programme 
material. These cue signals could be used 
for automatic starting and stopping of the 
equipment itself, or in complex audio 
installations they could control secondary 
playback or record machines. Such an 
appliance has a very wide range of in- 
dustrial uses as well as its obvious con- 
venience for broadcasting, television, film 
and public address. Like the Nagra SN it 
will not be generally available to the 
public. 

Full details of all products handled by 
Hayden Laboratories are available from 
them at; 

East House, Chiltern Avenue, 
Amersham, Bucks., or their new London 
showrooms, 12/13, Poland Street, 
London, WIV3DE. 

BSR 

HI-FI UNITS 
THE BRITISH firm of BSR announce 

their entry into high fidelity with their 
range of BSR McDonald gramophone 
units. But first they offer free of cost to 
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the public their little booklet entitled 
BSR's Guide to Good Listening. This is 
available from the address quoted below 
and it sets out objectively many of the 
true facts relating to good quality sound 
reproduction. It explains how sound, and 
stereo sound in particular, is produced 
from a record, gives a glossary of tech- 
nical terms and suggests complete systems 
covering various price ranges. 

Four record playing units are available, 
all based on the design of the new model 
MP 60. Differences lie in the facilities 
offered, not in the performance standard 
of the range. Common to all is the new 
pick-up arm of square section with adjust- 
able counter-balance. The arm is mounted 
on modified ball race bearings which are 
said to allow tracking at lighter stylus 
pressures whilst giving greater stability 
and freedom of movement. 

The newly-designed light-weight 
cartridge shell has a new slide-in cartridge 
holder which will accept all types of 
standard cartridges. Counterforce is ap- 
plied to the arm providing anli-skating to 
neutralize the tendency of the arm to 
move faster towards the centre of the disc 
than the groove will allow. It is this 
"inwards pull" that frequently causes 
distortion in that part of the record 
nearest to the centre. 

To protect records and to provide 
convenience of operation a viscous cueing 
device is incorporated. This is silicone 
damped for ultra-slow descent and it is 
claimed that the arm can be raised and 
lowered accurately at any point. 

Prices of the range are: £12 6s 5d plus 
£2 13s 7d purchase tax for model MP 60, 
manual play only. The other three 
versions incorporate an autochange 
mechanism, but in each the changer arm 
can be moved right away clear of the 
turn-table when not in use, so converting 
to single manual play. Model 610 is 
£15 Ils9d plus £3 7s9d purchase tax 
and is virtually an MP 60 plus auto- 
change. Model 510 has a lighter platter 
and costs £13 3s 5d plus £2 17s Id pur- 
chase tax whilst the lowest cost model in 
which refinements have been reduced to 
the simplest is priced at £10 13s 2d plus 
£2 12s purchase tax. 

A teak plinth is available at £4 8s 1 Od 
including tax and a styrene cover at 
£3 3s 4d inclusive. 

BSR Ltd., Monarch Works, Cradley 
Heath, Warley, Worcestershire. 

LOW COST 

CONDENSER MIKES 

THE PRIVATE ENTHUSIAST need 
no longer regard condenser microphones 
as being too expensive for other than 

fully professional use. A new range of 
instruments from Calder Recordings Ltd. 
are priced at levels no higher than, and in 
many cases lower than, good quality 
dynamics. 

Lowest cost is the 600 series with 
model CM 600, an omni-directional, at 
£23 4s., and CM 652, a cardioid, at 
£28 I Is. It is claimed that all the instru- 
ments in this range have a smooth ex- 
tended frequency response as well as an 
excellent transient response for clear, 
natural sound. It is in the transient 
response that some of the dynamics are 
weakest and this is one of the greatest 
advantages in turning to condensers. 

It is also claimed that the wide ac- 
ceptable dynamic range eliminates the 
possibility of overload and construction is 
robust with shock-resistant encapsulated 
techniques employed. Circuitry is based 
on the use of field effect transistors and 
an unusual feature of importance to the 
amateur is the variable output on the 
power pack which is said to make the 
microphones suitable for matching into 
any impedance input. This increased 
versatility means that the same micro- 
phone equipment could be used in con- 
junction with any tape recorder, includ- 
ing cassette equipment. As impedance 
alterations also vary the output voltage, 
matching in sensitivity is also possible. 

Other models include Series 800; the 
CM 800 is a miniature studio omni- 
directional instrument at £43, with its 
companion model CM 850, a similar 
cardioid at £46. In the 1000 Series we 
have model CM 1000, a professional omni 
at £44 6s and the cardioid CM 1050 at 
£48 16s. 

All these microphones need to be 
powered by a separate power pack, and 
these are available in a number of 
versions, both mains and battery 
operated. Typical is the battery model CP 
611 supplied complete with attached 
microphone lead at £7 10s, or the mains 
equivalent CP 621 at £10 7s. Both these 
packs accept a single microphone but 
multiple packs to take from two to six 
instruments are also offered. 

A wide range of stands, windshields 
and other accessories are listed, all at 
highly competitive prices, as well as com- 

plete microphone kits priced from 
£43 10s to £162 12s. These are based on 
various combinations of instruments and 
power packs and offer a useful and 
convenient method of storing and trans- 
porting the gear. 

For further information, including full 
technical specifications, please write to 
the makers: 

Calder Recordings Ltd.. Regent Street, 
Hebden Bridge. Yorkshire. 

YOUR LOCAL DEALER 

THE NORTH 

 CHESHIRE  

^Charlesworths 

HI-FI & CINE CENTRES 

112 FOREGATE STREET, CHESTER. Tel. 2S075 
and 28 HI6HT0WN, CREWE. Tel. 3327 

for all leading makes of Audio and 
Photographic equipment 

•Spacious demonstration studio "Easy Parking 
•Half Day Wednesday 

CUSSINS & LIGHT LTD. 
KING'S SQUARE - YORK 

Tel; 55666 

Group of 
Companies 

Leading Dealers in Hi-Fi 
Tape Recorders and Accessories 

Expert Advice 
GOOD'S of SCARBOROUGH 
23 Newborough Ltd 

Tel: 63543 

•TRM BINDER 
Tape Recording Magazine 
Binder in two-tone green, 
gold stamped on sturdy 
spine. Insert your copies 
of TRM month by month 
as they are received to 
form a smart, complete 
and tidy volume. 
PRINT & PRESS SERVICES LTD. 

Prestige House, 14-18 Holborn, 
London, EC1 

The 

14/6 
Post Free 

16/3 
Outside UK 
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CLASSIFIED 

ADVERTISEMENTS 

Rate. — One shilling per 
word; box numbers, 2s 6d 
extra. Payment with copy, 
which should be sent to 
Advertising Department, 
"TAPE Recording Magazine," 
16a Bevis Marks, London, 
E.C.3. 

FOR SALE 
BLACKBURN has Lancashire's 
leading Hi-Fidelity/Tape Recorder 
stockists and Electronic Engineers 
at HOLDINGS AUDIO CENTRE, 
MINCING LANE/DARWEN 
STREET, BLACKBURN. (Tel. 
59595). 

Shop Soiled Only 
Truvox R .204 4-track Mono Tape 
Recorder, Portable Model, 3- 
speeds, monitor head, 3-watt 
amplifier, complete Mic., Tape 
£ 103 0s Od. 
Akai M.9. Stereo Tape Recorder, 
4-lrack, 3-speeds, Cross field and 
Monitoring Heads, two 15-watt 
amplifiers, complete in wood 
cabinet £162 Os Od. 
Akai 3000D, Stereo Tape Deck, 
4-lrack, 2-speeds. Record/Play 
back/erase Heads, complete in 
wood cabinet £82 Os Od. 
Sanyo MR 800. Stereo Tape 
Deck, 4-track, 3-speeds, complete 
in wood cabinet. £72 Os Od, 
Sloman & Pettitt, Pudding Lane, 
Maidstone - Tel: 54124-51478. 

60% OFF EMI & SCOTCH 5 inch 
L.P. POLYESTER TAPE (boxed), 
used once by the professional 
recording industry and electronic- 
ally cleaned. These popular tapes 
are still available but due to huge 
demand there is a wait of 3/4 
weeks. Satisfaction or refund. 
10/6 each. 5 Tapes 50/-, 10 tapes 
95/-, Post 2/6 per order. AVON 
ENTERPRISES (Dept. T9) 
Fladbury, Pershore, Worcs. 

Retail Reduced 
Price to 

Ferrograph 713 £135 £90 
Ferrograph 704 £160 £117 
Band 0 1800 £179 £120 
National (S/hand) £125 £83 
Scott 315 £109 £87 
Goodmans 3000 £77 £62 
Rogers Ravenbrook £47 £38 
Quad F.M. Tuner £52 £42 
Quad 33 £43 £34 
Quad 303 £55 £44 
Dual CT 18 £106 £85 
Dual CV 40 £73 £59 
Dual 1209 £69 £55 
Dual TE27 CV £83 £67 
Leak Through-line 3" £50 £40 
Leak Case £9 £7 
Revox A50 £98 £79 
Scott 299 £98 £79 

ADDYS (BOSTON) LTD., 
Bargate, Boston. Lines. 
Tel: BOSTON 2454. 

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

TAPE RECORDS 
PRE-RECORDED AMERICAN 
STEREO TAPES, 7V4 ips. Cheap 
as records. Bernsteins, Mahler. 
Maazels, Silbelius, Karajan, Beet- 
hoven Symphonies. £15 per set of 
5 tapes incl. PT and duty (any 
duty or purchase tax charged by 
the postman will be refunded — 
see instruction slip in tape box). 
£3 cheaper than records. PO 5s 
for complete catalogue. Postereo 
Tapes. 9 Darley St.. Harold's 
Cross, Dublin 6, Eire. 

PUBLICATIONS 
Watch out (or the new series of 
TAPE HANDBOOKS that will 
shortly be available from TAPE 
BOOKSHOP, 16a Bevis Marks. 
London. E.G.3. We are planning 
to issue one exciting new title 
each month. 

YOUR PERSONAL INTRO- 
DUCTION to the wonderful 
world of LASKY'S. Send at once 
(or our AUDIO—TRONICS '70 
catalogue — available FREE on 
request. Everything for the Hi-Fi 
and Radio enthusiast, electronics 
hobbyist, serviceman, communi- 
cations ham etc. ALL at Lasky's 
unbeatable prices PLUS our 
fantastic MONEY VOUCHERS 
worth over 25. 1000s of items 
comprehensively arranged for you 
to select in the comfort of your 
own home. Just send your name, 
address, and 2s to cover post 
only, for inclusion on our regular 
mailing list to Lasky's Radio Ltd., 
Dept. TRM, 3-15 Cavell Street, 
London. E1 2BN. 

please 
write 
for a 
free 

.... 

TAPE DUBBING 

GRAHAM CLARK RECORDS. 
Tape to Disc Pressings. 23 The 
Grove. Walton-on-Thames, 
Surrey. Tel. WALTON 25627. 

YOUR TAPES to DISC. 7 in. 
45—22s, 10 in. LP-55s, 12 in. 
LP-65s. 4-day postal service. Top 
professional quality. SAE photo 
leaflet: DEROY STUDIOS. High 
Bank, Hawk St. Carnforth, Lanes. 

JOHN HASSELL RECORDINGS 
Tape-to-Disc Service using latest 
high level disc-cutting system. 
Quality pressings made. Studio 
with Bechstein Grand Mobile 
unit. 21 Nassau Road, London, 
S.W.I3. Riverside 7150. 

J. S B. RECORDINGS. Tape to 
Disc - latest high level disc- 
cutting. all speeds. Mastering, 
pressings, studio, mobile. 14 
Willows Avenue. Morden, Surrey. 
Telephone: 648 9952. 

REPAIRS 
DICTATING and AUDIO RE- 
PAIRS LTD. for Tape Recorder 
service. Authorised service agents. 
Grundig, Philips and other leading 
makes of tape recording equip- 
ment repaired to Manufacturers' 
Standards by skilled staff, using 
modern test equipment — audio 
generators, oscilloscopes, audio 
voltmeters, etc. 5 Coptic Street, 
London W.C.I. (Near the British 
Museum). Telephone 
636-6314/5. 

TAPE RECORDER REPAIRS by 
Specialists. The Tape Recorder 
Centre. 82 High Holborn, 
London, W.C.I. 

TAPE EXCHANGES 
WORLDWIDE TAPE- 
SPONOENTS, FREE SOUND 
MAGAZINES. FAR & WIDE 
RECORDING CLUB, 117 Plains 
Avenue, Maidstone. SAE. 

MAKE INTERESTING NEW' 
FRIENDS ALL AGES OVER 17. 
Send SAE. for free details. VIC- 
TORY BUREAU, 34 Honeywell 
Road. London. S.W. 11. 

FRIENDLY FOLK ASSOCIA 
TION, Torquay (Esl. 1943). 
Social introductions. Pen-friends, 
Book-lovers, Stamps, Photo- 
graphy, Tapesponding. Members 
100 countries. 

EDUCATIONAL 
Tapespond with the COUNTRY 
OF YOUR CHOICE by means of 
ESPERANTO. Details of Corres- 
pondence Course from British 
Esperanto Association (TR), 140 
Holland Park Avenue, London. 
W.11. 

MISCELLANEOUS 
The Proprietors of British patent 
No. 958,622 for "Devices for 
Stabilizing a Contact between a 
Magnetic Head and a Magnetic 
Tape," desire to enter into 
negotiations (or the sale of the 
patent, or lor the grant of licences 
thereunder. Further particulars 
may be obtained from Marks & 
Clerk. 57-58, Lincoln's Inn Fields. 
London, W.C.2. 

introductory 
copy 

records 
and recording | 

INDEX TO ADVERTISERS 

Advertisement Enquiries Service  241 
B & W Electronics  223 
Berean Tape Service 241 
F Cave  222 
Charlesworth's Hi-Fi & Cine Centre 239 
Cussins & Light Ltd 239 
Dual Electronic Industries Ltd 218 
E.M.I. Records Ltd 243 
Francis of Streatham  243 
Grampian Reproducers Ltd  241 
Massey's Centre of Sound 238 
Metro-Sound Manufacturing Co. Ltd 222 
Tom Molland Ltd 238 
Mora Trading Co  220 
Philips Electrical Ltd  221 
Philips Records Ltd  228 
Pullin Photographic Rank-Aldis 219 
Recorder Co 220 
Sansui Electric Co. Ltd 244 
Tape Recorder Hi-Fi Centre (Sheen) Ltd 238 
Western (Mail Order) Ltd 220 
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PLEASE MAKE USE OF THE 
ADVERTISEMENT INQUIRIES 

COUPON BELOW 

Complete details of products in which you are 
interested, fill in your name and address, fold and post. 
No stamp required when posted in U.K. 

RAPID RECORDING SERVICE 
I .P.n from your own tapes. Master JinCn and prc^myv Recording Sludio. 
Mulii-channel t'acililies l«»r traiislcr to S or |ft mm lilm tracks. Sound cllects 
librar> on discs. 

!**»»< inWtl Company 
EDCCATIOS'A/. RECORDISCS I.TD. 

The Art of Conversation 
Many people sulTcr from loneliness simpls because thev are 
unable to express themselves as they would wish. These people 
are missing things in life. Happiness and success go hand in 
hand with the ability to make good conversation. 

Semi for particulars of tins anil 20 other tapes on self-improtemeni. 
Distributors of the Cassette battery mains Slcep-o-matic L nit. 
Pillow speakers. Time Clocks. 
Publications: "Slccp-lcarning. Its ritcory. Application and Icchmguc." 

" Mental Power through SIccp-suygcstion." 
Broi hares from: 

It \PII) RKCOUDING SKRMCE. 21 bishops Close, l.ondon. T.I7 

pi fliiiiiiiiaiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimwiiiiiiiiiiiiiiiiiiiiiiiiiu 

The Berean (NON-DENOMINATIONAL) 

Tape Service 
Loan of over 1,000 reliable expositions of the Bible available 
on tape (Sf ips) for cost of postage only. For Bible Study 
groups or private meditation. Supporting literature also 
available. Details from: Miss R. Hammond (TRM), Burwood, 
Blofleld, NORWICH, Norfolk. NOR 84Z. 

I 
c 

m 

To all TAPE Recordists; p.v.c. & 
BUY BRITISH 
YOU SAVE MONEY AND 

I in b.icking Britain 

SAVE 
THE 

POUND "A STERLING IDEA '• 
" . . . high quality and 

rapid service I have found 
in you . . ." N.F.H. of Canterbury. 

The playbacks are crystal 
clear and I am sure no 
better results could be 
obtained by other dearer 
brands on the market. 

Yours sincerely. 
W.S.. Hants. 

FREE Library case with 
£5 orders 

iHora Cratung Co. 
Mora Works, Mora Road, N.W.2 

New 3' S- sr 7" 
Standard ISO' 600- 850- 1200- 
Play each 2/- 5/6 7/- 8 6 

3 for 5/9 16/- 20/- 25/- 
6 for (1/3 31/9 39/6 69/- 
Long 2«' 900' 1200' 1800' 

Play each 31- 7/6 9/6 12 6 
3 for 8/6 22/- 27/9 36/9 
6 for (6/9 63/3 •56/9 82/6 

Double 300" 1200' 1800- 2600- 
Play each 413 II/- IS/- 19 9 

3 for • 213 32/3 66/- 58/3 
6 for 2416 63/9 871- ((5/3 

(T24) Postage 119 per order. 
Posted the same day. 

Money-back gtd. 

ADVERTISEMENT INQUIRIES 
I should like further information about 

Messrs  's advertisement 

on page of TAPE Recording Magazine 

about  (product) 

NAME. 

ADDRESS 

August. 1970 

SERVICE 

This is a special service for readers of 
" TAPE Recording Magazine." It 
enables you without cost to get 
fuller information about those 
products in which you are particularly 
interested. Fill in one coupon below 
for each inquiry, with your name and 
address in block capitals in each case. 
Then cut out the whole of this section, 
following the dotted line, fold as 
indicated overleaf and post to us. 

I should like further information about 

Messrs  's advertisement 

on page of TAPE Recording Magazine 

about (product) 

NAME  

ADDRESS   

August, 1970 

I should like further information about 

Messrs  's advertisement 

on page of TAPE Recording Magazine 

about (product) 

NAME  

ADDRESS   

I should like further information about 

Messrs  's advertisement 

on page of TAPE Recording Magazine 

about (product) 

NAME  

ADDRESS   

I should like further information about 

Messrs  's advertisement 

on page of TAPE Recording Magazine 

about (product) 

NAME  

ADDRESS   

August, 1970 August, 1970 August, 1970 
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DID YOU KNOW— f 

• That TAPE RECORDING MAGAZINE 
was the First Publication of its kind 
in Europe. 

• That it is still the Best Tape Record- 
ing Magazine. 

• That it is the only Tape Recording 
Magazine staffed by Enthusiasts for 
Enthusiasts. 

• That you can ensure receiving your 
regular monthly copy by complet- 
ing one of the two coupons opposite. 

THAT TAPE RECORDING MAGAZINE 

POSTAL SUBSCRIPTION IS STILL 

ONLY 25/- PER ANNUM. 

TO MY NEWSAGENT 

I would like to be sure of receiving TAPE 
Recording Magazine regularly. 
Please order it for me. 

NAME  

ADDRESS 

TAPE Recording Magazine is distributed by Seymour Press Ltd. 
334 Brixton Road, London, S.W.9. 

TO THE PUBLISHERS 
Please post me a copy of TAPE Recording 
Magazine regularly. I enclose 25/- as a sub- 
scription for one year (USA $3.75, AUSTRALIA 
$3.75). 
NAME   

ADDRESS  

I Post to; TAPE Recording Magazine, 7 Alverstone 
^Avenue, East Barnet, Herts. 
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TAPE HANDBOOKS 

FOR THE NEWCOMER as well as the ENTHUSIAST OF LONG STANDING 

Advice on Buying a Tape Recorder 
by J. F. Ling. 

2a. 6d. (USA $0.65) post free. 
Chapters on preliminary considerations, 
tape deck, amplifier, etc. 

Introduction to the Tape Recorder 
by C. Langton. 

Sa. 6d. (USA $0.75) post free. 
To help the newcomer to a working 
knowledge and maximum enjoyment. 

Sound Effects on Tape by Alan Edward 
Beeby. 

3s. 6d. (USA $0.75) post free. 
How to achieve realistic effects simply and 
economically. 

How to Record Weddings by Paul 
Addinsell. 

Ss. (USA $0.70) post free. 
Illustrated. Covers preparation, mike 
positioning, equipment, etc. 

Documentary Programmes on Tape 
By Peter Bastin 

Ss. (USA SI.25) post free 

The Law and Your Tape Recorder by 
Andrew Phelan (Barrister). 

38. 6d. (USA $0.75) post free. 
Interprets the law in UK for the tape 
recorder owner; what is free, forbidden, 
restricted. 

Hi-Fi for the Music Lover by Edward 
Greenfield. 

3s. (USA $0.70) post free. 
Aims at giving the music lover basic 
technical know-how. 

How to Make Money With Your 
Recorder by Henry Woodman. 

3s. 6d. (USA $0.75) post free. 

MAIL ORDER ONLY 

REMITTANCE MUST ACC0MPANT ORDERS 

Send Orders 

PRINT & PRESS SERVICES LTD. 
Tape Bookshop, 16a Bevis Marks, 
London, E.C.3. 

TAPE 

BOOKSHOP 

CALREC 

TRANSISTORISED CAPACITOR 

MICROPHONES 

CM 652 
FULL RANGE CARDIOID 
COMPLETE WITH MAINS POWER UNIT £38-18-0 

CM 600 
FULL RANGE OMNI-Dl RECTIONAL 
COMPLETE WITH MAINS POWER UNIT £33-11-0 

A COMPLETE RANGE OF ACCESSORIES INCLUDING 
BATTERY POWER UNITS, MULTIPLE MAINS UNITS, 
WINDSHIELDS. CLIPS ETC IS AVAILABLE. FOR FURTHER 
DETAILS PLEASE CONTACT YOUR DEALER, OR WRITE 
TO:- 

CALDER RECORDINGS LTD. 

REGENT ST., HEBDEN BRIDGE, YORKS 
PHONE HB 2159 

Video Spray 90 

cleans tape heads- 

in operation m- 

4 

1 JX 

- 7 S 

A quick squirt of Video-spray 90 
and your tape heads and gaps are 
rapidly cleaned. And you can use 
Video-spray 90 whilst the machine is in operation. It dissolves 
even hardened dirt by simultaneous physical and mechanical action 
99.8% pure, Video-spray 90 can be used safely with any video or 
sound recording machine. The spray doesn't attack plastics, is 
electrically non-conductive and is not inflammable. 
Supplied in 2.5 oz. and 6 oz. cans. Available through your 
Retailer or direct from: 

Special Products Distributors Ltd. 
81 Piccadilly. London. WIV OHI— Tel: 01-629 9556 
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Thumbs up. 

\bur tape patching 

days are over. 

And your stereo pleasure just 
beginning. The all-new Sansui SD- 
7000 stereo tape deck, rich in tape 
protection devices, is here to put an 
end to all theawkward patching that 
until now seemed an inevitable 
drawback to owning a quality taping 
unit. 

The end product after 10 experi- 
mental models and three years of 
research, the 3-motor 4-head SD- 
7000 goes to great lengths to save 
you most of that irritating splicing 
and fumbling. For example: 

It precludes tape breaking or 
slack in going from either Fast For- 
ward or Rewind to the Stop and the 
Play modes. It prevents the tape 
stretching that results from excessive 
tension. It minimizes resistance dur- 
ing Fast Forwarding. It ensures pro- 
per "pull" speeds, and it makes 
accidental erasures or reversing im- 
possible. 

No comparably priced tape deck 
on the market, in fact, offers so 
much in the way of tape protection. 
The SD-7000 wins. Hands down. 

But Sansui gave it a lot more very 
attractive features as well. Like 
Automatic Rewind, Reverse and Re- 
peat by either recorded 20Hz signals 
or sensing strips. Like a sell-locking 

The tonal quality is unsurpassed. 
Frequency response is 15 to 25,000 
Hz, the S/N ratio is better than 60dB, 
and wow and flutter is less than 
0.06% at 7H ips. 

 automatic- J 
tft'** al,ciTJ 

Pause switch, Sleep switch, auto- 
matically resetting reel clampers, 
responsive pushbutton controls, and 
separate volume controls lor two 
line inputs and another lor head- 
phones. 

The SD-7000 will be available 
soon at authorized Sansui dealers, 
and it will pay you to check it out 
more fully. Unless of course you 
want to go on playing patch-up 
stereo. 

r 
\ 4 

/ < 

Sansui. 

England: BRUSH CLEVITE COMPANY LIMITED Thornhill, Soulhamplon 509 1QX Tel; Southampton 45166 / Ireland: RADIO CENTRE 122A, St. Stephen's Green, 
Dublin 2/West Germany; COMPO HI-FI C.M.B.H. 6 Frankfort am Main, Reuterweg 65 / Switzerland & Liechtenstein: ECU, FISCHER & CO. LTD. ZURICH 8022 
Zurich, Collhardstr. 6. Claridenhof / France; HENRI COTTE & CIE 77, Rue |.-R. Thorelle, 77, 92-Bourg-la-Rcine / Luxembourg; MICHAEL SHEN, EUROTEX 12, Route 
de Thionville/Austria; THE VIENNA HIGH FIDELITY & STEREO CO. A 1070 Wien 7, Burggasse 114/ Belgium: MATELECTRIC S.P.R.l. Boulevard Ldopold H. 199, 1080 
Brussels / Netherlands; TEMPOFOON N.V. Tilburg, Kapitein Hatterasstraat 8, Poslbus 540 / Greece: ELINA LTD. 59 & 59A Tritis Septemvriou Street, Athens 103 / South 
Africa; GLENS (PTY) LTD. P.O. Box 6406 lohannesburg / Italy; GILBERTO CAUDI s.a.s. Piazza Mirabello 1, 20121 Milano/ Cyprus: ELECTROACOUSTIC SUPPLY CO., 
LTD., P.O. Box 625, Limassol / Portugal: CENTELEC, Centre Tccnico de Eleclronica, Lda. Av. Fontes Pereira de Melo, 47, 4.o dto. Lisboa-I / SANSUI ELECTRIC 
CO., LTD. FRANKFURT OFFICE 6 Frankfurt am Main, Reuterweg 93, West Germany / SANSUI ELECTRIC CO.. LTD. 14-1, 2-chome, Izumi, Suginami-ku, Tokyo, Japan 

Published by Print and Press Services Ltd., 16a Bevis Marks. London, E.G.3. Printed by Anglia Echo Newspapers Ltd.. Haverhill, Suffolk 
and distributed by Seymour Press Ltd.. 334 Brixlon Road, London. S.W.9. 
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