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The Critical Listener... 

Because quality is all-important to you, the name 

Brown on any headset is a certain guide to the 

best choice. As a discerning listener you will be aware 

of the high reputation which Brown headsets have 

earned over a lengthy period of years. You can 

decide on Brown in the sure knowledge that they 

represent the finest in headset design and performance 

and will give you complete listening satisfaction 

for a very long time. 

* 

'DYNAMIC HEADSET. 3C. 1100 
The 'Dynamic' Headset combines high fidelity of 
reproduction (mono or stereo) with maximum comfort 
in wear. Robustly constructed to withstand constant 
use. Ideal for Language Training and Appreciation, 
Music, Personal Listening, Deaf Training, Speech 
Therapy, Audio Visual Teaching, Recording Studios. 

CANADA H.A. 10. HEADSET. 3C. 1000 
Converts the home into a Concert Hall! Liquid seal 
earpads reduce outside noise to minimum. Earseals 
and headband removable for sterilisation. Suitable 
for the Phonetics Laboratory, Audiometric Work, 
Speech Therapy, 'Partially Deaf Schools, Musical 
and Instrument Training and Recording Studios. 

S. G. BROWN LTD., COMMUNICATIONS DIVISION 
KING GEORGE'S AVENUE 
WATFORD • HERTFORDSHIRE 
Please send full details of headsets. 

NAME  

ADDRESS  

T.R./2 

HAWKER SIDDELEY 

BROWN 

S. G. BROWN LTD. COMMUNICATIONS DIVISION 
KING GEORGE'S AVENUE • WATFORD • HERTFORDSHIRE 
Telephone: Watford 23301 ■ Telex: 23412 • Telegrams: Radiolink Watford 

Hawker Siddeley Group supplies mechanical, electrical and 
aerospace capital equipment with world-wide sales and service. 
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BRITAIN'S LARGEST SPECIALISTS 

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

HIGHEST PART EXCHANGES 
INTEREST-FREE TERMS 

HIGHLY RECOMMENDED 

I* 

m 

lil 
REVOX 736 

AKAI 1710 

WYNDSOR VANGUARD 

TRAVEL FREE TO NUSOUND 
To all our customers residing outside the Greater London 
Area we offer a unique Free Travel facility. For full deuils by 
return write to our Head Office : 191 Plashet Road, London 
E.I 3. 

OVER 100 MODELS ON DISPLAY 
UP TO 2 YEARS' FREE SERVICE 

AKAI 1710 The lacesc Akai release. 
Completely self contained 

Stereo/Mono recorder. 4 tracks. 3 speeds. 5 watts, 
output. 7' tapes. Automatic tape stop. V.U. 
meters. Superb quality, amazing value. 

79 gns. 

WYNDSOR VANGUARD 
The newest model to the famous WYNDSOR 
stable. 3 heads. Before and after record/replay 
facilities. 3 speeds. 4 tracks. 7' tapes. Freq. 40- 
15,000. 6 watts output. Detachable 8' Hi-Fi 
speaker unit fiving superb reproduction. A 
wonderful value for money recorder at 

BJL A Onnn mosc comprehensive « \J AUUU fu„y transistorised stereo 
recorder available. Its facilities are too numerous 
to list. Available in 2 or 4 track and suitcase or 
uble model versions. A recorder for those 
wishing to purchase the finest available. 

119 gns. 

record/replay amplifiers. 93 gns. 

SPECIAL OFFERS! 

TANDBERG 6 One of the most 
technically perfect re- 

cord/replay tape units available. Every possible 
facility provided. Sound on Sound. Freq. 30- 
20,000. 3 Speeds. 2 or 4 track models. 7' Tapes. 
Auto tape stops. A perfect unit for use with the 
best hi-fi equipment. 110 gns. 

GRUNDIG TK6 
portable by the world famous company. 2 tracks. 
2 speeds. Freq. 50-13,000. 4i' upes. Meter for recording and battery level. Includes superb 
dynamic microphone. A portable recorder with 
big machine performance and quality. gflS 

REVOX 736 The stereo tape recorder 
that sells by reputation 

alone. One of Switzerland's finest products. Full 
professional record/replay facilities. 4 Preampli- 
fiers. 3 heads. 2 V.U. Meters. Track to track 
facilities. Freq. 30-18,000. For the perfectionist. 

127 gns. 

AKAI Mft Japan's finest. Complete 1,0 stereo. 4 speeds. Unique Akai 
Cross Field recording. Freq. 30-25,000. 2 V.U. 
Meters. 10 watts output. Auto tape stops. Bass, 
treble controls. 4 tracks. 7' tapes, etc. Fantastic 
Hi-Fi performance. | gHS 

UHER 4000 L 

BRENELL Mk 5M Tha mo" "■mpr.h.n. aaiiuiaa.uL. ■ irv .ji i sive an<1 mono 
recorder made by this famous British company. 3 
heads, 4 speeds. Up to I0i' upes. Bass, treble con- 
trols. Mixing. Before and after record comparison 
facilities. V.U. Meter. 6 watts output. Separate 

A superb 4 track all 
transistorised battery/ 

mains portable. Unbelievable performance. 
Freq. 40-20,000. I watt output, 4 speeds. 5' 
tapes. Ultra lightweight only 61b. Capable of 
recording to the highest standards and used 
extensively by profesionals. | gnS 

AKAI XA Completely fully transistorised battery/mains poruble. Superb 
performance. 3 speeds. 5" upes. V.U. meters. 4 
tracks. Operates from mains or rechargeable 
batteries. Has own power amplifiers. Freq. 
40-20,000. Excluding microphones. gHS 

SPECIAL OFFERS 
AKAI M7 Stereo As new 82 gns. 
PHILIPS 3549 Inc. accs. As new 39 gns. 
AKAI 345 As new 159 gns. 
FERROGRAPH 4AN Perfect order 42 gns. 

CONY TOAH A briUhmc new 4 track Will ILZOU stereo mode, Separace 
record and playback volume controls. Bass and 
treble controls. V.U. meters. Automatic tape 
stops. 7' Tape. 2 speeds. Superb Hi-Fi quality. 
Complete incl. 2 dynamic microphones, fantastic 
v.iu. at 97 gns 

ELIZABETHAN LZ 507 Brand new 35 gns. 
GRUNDIG TK30 As new 32 gns. 
SONY 777 Professional Recorder 85 gns. 
AKAI M69 As new 35 gns. 

V0RTEXI0N WVB 
models available. This latest model has the new 
Wright & Weaire 3 speed deck. 3 motors. 3 heads. 
Separate record/replay amplifiers. Before and 
after record. Monitoring facilities. 4 watts. 
Variable bias. 8^' upes, etc. £ | j 5 10 0 

^ony rnnn This •*ch*,ow€" p™*1 
jyjnt IIXUU hi-fidelity complete stereo 
recorder available. 2 separate speakers. 2 speeds. 
4 tracks. Meters. 2 microphones inc. 7" tapes. 
Track to track facilities. We have yet to see a 
recorder offering so much at such a price. 

72 gns. 

TELEFUNKEN 300 
able Upe recorder. Available in both 2 or 4 track 
models. Extremely poruble and a delight to use. 
Easy to operate push buttons and controls. High 
quality dynamic microphone incl. Freq. 40-14,000. 
Wonderful quality. 49 gns. 

82 HIGH HOLBORN, W.C.I. (I minute Holborn Underground) CHAncery 7401 
242/4 PENTONVILLE ROAD. N.I. (3 minutes from King's Cross Sution) TERminus 8200 
228 BISHOPSGATE, E.C.2. (I minute Liverpool Street Sution) BIShopsgate 2609 
36 LEWISHAM HIGH STREET, S.E.I3 (I minute Lewisham Sution) LEE Green 2399 
2 MARYLAND STATION, STRATFORD, E.I5 (adj't Maryland Sution) MARyland 5879 
205 HIGH STREET NORTH,^E.6 (opposite East Ham Station GRAngewood 6543 

HIGH HOLBORN : 
Monday to Friday 9 a.m. to 6 p.m. Saturday 9 a.m. to I p.m. 
BISHOPSGATE : 
Monday to Friday 9 a.m. to 6 p.m. Closed all day Saturday. 
Open Sunday 10 a.m. to 2 p.m. 
KING'S CROSS, STRATFORD, LEWISHAM, EAST HAM 
Monday to Saturday 9 a.m. to 6 p.m. Halfday Thursday. 

NUSOUND TAPE RECORDER CENTRES 
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Greatest pre-recorded tape offer ever made I 

Take one 

/. 

a 3| ips tape 

(OR 12" LP IF YOU PREFER) 

Here's why We want you to prove for 

yourself that what we say about World 

Record Club recordings is absolutely true 

- that for sheer quality they are unsur- 

passed by any other records selling at any 

price. Anywhere! 

Choose any one of these magnificent wrc recordings, test 
it on your own equipment for 7 days and then, if you are 
100% delighted, keep it for only 6/11 (plus p & p). All we 
ask is that you read through the fascinating literature we 

shall send you about wrc, listen critically to your chosen 
recording, and then seriously consider the merits of joining 

Britain's finest record club. But we should warn you- 
you'll find wrc's annual programme of 108 special club 
releases very tempting! The cream of the world's great 
Classical, Folk, Jazz, Popular and other music as well - and 
all offered exclusively to members at special privilege 
prices. If you wish, you can even return your trial recording 
within 7 days and owe us nothing. 
Don't miss this remarkable invitation - post the coupon 
now! 

This offer closes first post 5/1/67 

W 

I 

BEETHOVEN lust 
fraction 

basic 
cost) 

Band of the Royal Scots 
/ w Greys plays regimental 
music. 12 items include Colonel 
Bogey: Semper Fidelis: El 
Capitan. 

O^JThe Moonlight. Pathet- 
^ ique and Appassionata ... 
world's three greatest sonatas 
played by famous TV pianist. 

TVOthemes 

8 :■ V 
> 

OOC'deal party disc! 
fcOw Swinging dance ar- 
rangements of Z Cars; Maigpet; 
Coronation St.; Kildare; other 
famous themes. 

^ClAs Long As He Needs 
1%^ I Me, Consider Yourself, 

all the famous tunes with Ian 
Carmichael, Joyce Blair, full 
supporting cast. 

Vintage collection of 
ballads by the Big 

Daddy of folk-singers. Tracks 
inc. Early One Morning. The 
Irish Rover. 

«0*|The fabulous Sinatra 
O I swings and sings 12 top 

songs. Don't Worry About Me; 
Melody of Love: Look over your 
Shoulder; White Christmas; etc. 
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NAT 

KING 

v COLE 

* O O Oneof Nat'sgreatest 
^w^discs! Walkin'; Be- 

cause You're Mine; You'll Never 
Grow Old and nine others. 

hST 

MY FAIR 

.LADY. 
WCHCSTRAL SUITt 

• O-l Q Ornadel/Westminster 
^ I v/FestivalOrch.inallthe 

hit numbers: Street Where You 
Live; Little Bit; Ascot Gavotte. 

mis 
mi 
M6NER 

/!>Fidelio Overture; Brahms 
O I St. Anthony Vars; Men- 
delssohn Hebrides Overt; Sieg- 
fried Idyll exciting interpreta- 
tions. 

/I^Covent Garden Ballet. 
■ ^conductor the late John 

Hollingsworth, in a sparklingly 
fresh rendering of this lovely 
ballet. 

TCHAIKOVSKY 

John Hollingsworth con- 
O I ducts the Sinfonia of Lon- 
don in a thrilling performance 
of this famous ballet music. 

BIZEX 

CARMEN 

L'ARLESIENNE 
^ /y Sinfonia of London under 
1^ Muir Mathieson give 

scintillating performances of 
Bizet's two delightful suites. 

BRAHMS 

VIOLIN CONCERTO IN MAJOR 
on Memorable playing by 
O Vz Endre Wolf with Sinfonia 
of London under Anthony 
Collins. 

Send 

NO 

MONEY 

claim 

your 

choice 

NOW! 

•1 Q C Steam team! George 
i%J\J Shearing and Dakota 

Staton team up in Cuban Car- 
nival; Yesterdays: Blues in My 
Heart; 8 more. 

BEETHOVEN 

<iS -G-X'/ 

Emperor Concerto 

O O Q Virtuoso performance 
^w%7by Yuri Boukoff with 
L'Orchestre des Concerts de 
Colonne under maestro Pierre 
Dervaux. 

- • 

mmuM 

i* 

Selections are 
available as 
12" Stereo, 
or Mono^ 
LPs 

also 

Thrill to Surrey With The 
I I Fringe, Oh What a Beautiful 

Morning and all the hits of this 
classic show. 

sfc Indicates Mono LP's— 
reprocessed for 
stereo reproduction. 

TO RECORD CLUB, P.O. BOX 16, HAYES, MIDDLESEX 
remarkable invitation, and to know all about Britain's brightest 

ne, without any further obligation whatsoever, the recording I have 
with free illustrated brochures about wac and details of your 

I J I want to accept your n 
II Record Club. Please send me, without any further obligation whatsoever, the recording I have 
I ■ indicated beiow. together with free illustrated brochures about wac and details of your 
|l special Introductory Olfer. I understand that even if I decide to take no further interest In 

| the Club. I may still keep my recording and pay you only 6/11 (plus 2/- p It p). 

IMPORTANT! THIS IS YOUR ADDRESS 1ABEI —PLEASE PRINT CLEARLY 
I MR 

MRS 
MISS 

i STREET 

TOWN 
350 For office use only 

11L 

COUNTY 

MY CHOICE IS NO. 

Enter choice number only in box, 

□ AO 
^ Tf^ torsi mono stereo Ips 12* LPs 12* LPs mono 

This offer uvyw* u/ w.o. . and X. Ireland only. (j "rffl'n" 10 U.B. 
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Studio quality — from SONY 

# 

\ 

£ III 

1 % % 

# 

i 
■ i 

il « 

MODEL TC 777 4J (left) and M (right). FEATURES ■ Fully transistorised ■ 3 head, 3 motor system ■ Separate 
record and playback amplifiers ■ Individual Mic/Line level controls for mixed recordings ■ Sound-on-sound and 
sound-with-sound recording ■ Electro-magnetic controls, duplicated in remote control unit ■ Flywheel balanced 
tapeguide ■ Integral Record/replay head ■ Price TC 77711/1- 195 gns. TC 777 4J- 297 gns. 

SPECIFICATIONS: 
Power requirements: 

Tape speeds; 
Recording track: 
Operating angle position: 
Frequency response: 

Signal-lo-noise ratio 
Harmonic distortion 

Recording level indicator: 
Monitor: 
Erasing effect: 
Flutter and wow: 
Fast forward and rewind time 
Bias frequency: 
Inputs; 

Outputs: 

90 watts. 100. 110. 117. 220 or 240 volts, 
50/60 cycles. 
Instantaneous selection 71 ips or 31 ips. 
1 track. 
Horizontal or Vertical. 
30-17,000 cps at 71 ips, 
30-10.000 cps at 31 ips. 
Belter than 50 dB. 
Less than 1% when recorded at normal max. 
recording level. 
(12 dB below saturation of tape). 
VU meter. 
From input or off the tape while recording. 
Belter than 65 dB. 
Less than 0.15% RMS at 71 ips. 
Within 105 seconds using a 1,800 ft. tape. 
92 kc ± 10%. 
Microphone x 2 low impedance 600 ohms 
unbalanced. High impedance 100 K ohms 
unbalanced. 
External speaker monitor 3 watts RMS Into 8 ohms 
external amplifier load impedance not less than 10 K 
ohms earpiece monitoring. 

Motors; 

Dimensions: 
Weight: 

The following specifications 
Power tequirements: 
Recording track: 
Frequency response: 
Inputs: 

Outputs: 

Fast forward and rewind ; 
Dimensions: 
Weight: 

Caostan motor—4 pole Hysteresis synchronous. 
Reel spindle motor—2. 4 oole induction motor. 
161* (W) x 101* (H) x 181' (0). 
Apptox. 42 lb. 
Accessories approx. 10 lb. 

apply to the 777 4J only: 
85 watts. 100/240 VAC. 50/60 cycles. 
1 track record playback plus 1 track playback only. 
40-16 Kcs±2 dB at 71 ips. 
Microphone -65 dB (0.44 mv), 600 ohms 
unbalanced. 
Line —12 dB (0.2v), 100K ohms unbalanced, 
Rec/PB connector (DIN), 
Line output (switched) 0 dB (0.775v). 600 ohms 
unbalanced. 
0 dB (0.775v), 100K ohms unbalanced. 
Binaural monitor-3 dB (0.65v). 100 ohms 
unbalanced. 
Within 90 seconds (1.800 ft. of tape). 
17.5* (W) x 8.7* (H) x 17.9* (D). 
Recorder unit approx. 42 lb. 
Accessories approx. 11 lb. 

RESEARCH MAKES THE DIFFERENCE 

See your local Sony dealer now or write to:- Sony U.K. Sales Division, Mercia Road, Gloucester. 
Tel: Gloucester 26841. London Showrooms: 70-71 Welbeck Street, London, W.I. Tel: HUNter 2143. 
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3% l,RS. 

TAPE RECORDS 

FROM YOUR 

RECORD 

DEALER NOW 

% Carols .?E; 
THE BACH CHOIR 

a 

G> umnicaas 

as 

m A 
r 

11 3X I P S TWIN TRACK MONC 

i -*>• 
W" 

^ M/U\^ 

w 
JOElOSSwfcWBW —!%■ 

' XACK MONO TAPE RECORDi 
NO TAPE RECORD 

Both Sides of 

KlERM AIM'S 

- t " 
/ 

3* I P S. TWIN TRACK MONO TAPF RECORD 

S. TWIN TRACK f 

/ 

* 
L"ijaiBM> BHONMiL. 

mm HKiKKi, 
KOUEin ANn 

EX.XZABETXT A SiT Xii. i. 

Jb! THE ORIGINALSOUNDTRACK ALBUM PS TWIN TRACK MONO TAPE RECORD JfETWXKlDWniltAYLR—A CA?LO WMI Ho'lXJCTlON' DAVID LEAN'S FILMCW^^-j 
nOCTORZHIVAGO 

O TAPE RECORD 

& 
in Memory 
ofHank 
Williams 

r 

Onfiur C*e*0} 

m 
RACK MONO TWIN 

FOR THE 

PRESENT, 

EMI 

HAVE THE 

WHOLE 

FAMILY 

TAPED... 
JOE LOSS 
Danco to the Top Pops 
H.M.V. TA-CLP 3582 

ROBERT AND ELIZABETH 
Theatre Cast 
H.M.V. TA-CLP 1820 

THE SEEKERS 
Come the Day 
COLUMBIA TA-SX 6093 

HERMAN'S HERMITS 
Both Sides of 
COLUMBIA TA-SX 6084 

BACH CHOIR 
Family Carols 
COLUMBIA TA-SX 1794 

BEACH BOYS 
Beach Boys Concert 
CAPITOL TA-T 2198 

SLIM WHITMAN 
A Travellin' Man 
LIBERTY TA-LBY 3079 

CHER 
Cher 
LIBERTY TA-LBY 3081 

JIMMY SMITH 
Hoochie Coochie Man 
VERVE TA-VLP 9142 

DOCTOR ZHIVAGO 
Sound Track 
M.G.M. TA-MGM 0.8007 

HANK WILLIAMS 
In Memory of 
M.G.M. TA-MGM C.8020 

4v\\^ 
  
 Lnn 

i fW" tysfsiv 

t'f CKfAiisrucciiUiC ac*<iSAiiCN m r-t w-otio 

rrrt'ST 

r3!t I.P.s: TWIN TRACK MONO TAPE RECQRDj | 3'. I.P.S. TWIN TRACK MONO TAPE RECORD | 
«J1.I. RCCOROS CTMl GRAHOfMONl CO. HO.) I.H.I. HOUSf, 20 MANCHESTER SQUARE, lONOON W.»« 
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Why Kodak P.300 tape gives you 

better high frequency response at low speeds 

When you record at speeds below 1\ ips, noticeable high 
frequency losses will occur, whatever your equipment. 
But now, with Kodak P.300 Triple Play Tape, you can bring 
these losses to a lower level than ever before. That's because 
Kodak P.300 Tape has been specifically designed for low- 
speed operation and incorporates 'gain' at high frequencies. 
This enhanced high frequency response at low speeds has 
not been achieved at the expense of the tape's other features. 
Its combination of exceptional wavelength response, signal- 
to-noise ratio and low distortion cannot be equalled 
by any other triple play tape in the world. What's more, 
print-through is up by only IdB on standard play tape. 
Yet these are not your only benefits. The oxide coating on 
Kodak P.300 tape is accurate to within millionths of an inch, 
providing incomparable uniformity of output. And this 
uniformity, together with the flexibility of the specially 

treated base material, gives you complete freedom from 
drop-out —an important advantage in both low speed and 
quarter-track recording. 
But you be the judge. Try Kodak P.300 Triple Play Tape 
for your next recording and hear for yourself. 

fT 

Kodak 

Pou this coupon today 
Please send me full technical data on 
Kodak P.300 Triple Play Tape. 

Ltd., Dept., 70, Kodak House, Kiogsway. Loadoa W.C2 

Kodak sound recording tapes—the best tapes in the world 
448 
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Look at all the features on Ferguson's 

new 'professional' tape recorder- 
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then look at the price! Just 44 gns 

Exceptional value for the enthusiast - that's 
Ferguson's new 3214 tape recorder! It has 
every feature needed to make top quality 
recordings-just look at this list! 
• 7" spools giving 17 hours' playing time on 
double-play tape (8^ hours on tape supplied). 
Plays any tape any speed-including stereo 
with accessory amplifier. • Four tracks, three 
speeds-7J. 3jand1§ i.p.s. • Remote pause 
control on microphone. • World-proven Thorn 
tape deck. • Automatic end-of-tape stopping. 
• Fullyinterlocked piano-key controls toavoid 
accidental erasure. • Double-track replay for 
special effects. • Two-way tape inching - 
controlled movement of tape for precise posi- 
tioning. • Tape editing index-exact editing 

made easy. • Wood cabinet for purer sound 
reproduction. • Monitoring during recording. 
The 3214 is beautifully finished in handsome 
black leathercloth with silver-finish "instru- 
ment look" controls and fittings, and features 
useful storage space for mike, connecting 
lead and mains lead. Output is 3 Watts feeding 
into the highly sensitive 7" x 4" elliptical 
speaker. Overall frequency range is 40 c/s to 
7 Kc/s at 1J i.p.s.. 40 c/s to 14 Kc/s at 3j i.p.s. 
and 40 c/s to 18 Kc/s at 7^ i.p.s. The 3214 has 
an electronic record lever indicator, graduated 
volume and tone controls, comprehensive in- 
put and outputsockets. Supplied complete with 
superior stick-type microphone. 900 ft. of free 
Long Play tape, spools and connecting leads. 

The tape recorder for the enthusiast 

FREE 
| Post this coupon now for full details of 
• the Peg us on tape recorder range. 

TO: FERGUSON DIVISION, 
Brilish Radio Corporation Limited, 
Thorn House, Upper Saint Martin's Lane, London WC2 

Name- 

Address. 

FERGUSON MODEL3214 

/I J ONE OF A RANGE OF 35 HOME ENTERTAINMENT PRODUCTS MADE BY FERGUSON ; TELEVISIONS • RADIOGRAMS - RECORD PLAYERS ■ TAPE RECORDERS • RADIOS • UNIT AUDIO 
> i •" See the full range at your local dealer or write lot free leaflet: Ferguson Division • Brilish Radio Corporation Ltd • Thorn House • Upper Saint Martin's Lane • London ■ W,C.2 
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TEMPOTAPE 

PRE-RECORDED TAPE 

nio 

MONO 
3JI.P.S. 

:«« 1 track 

STEREO 

21 '■ 

30/- 3i I.P.S. 
2 Track 
Professional tape recordings 
at less than blank tape 
prices. Full length 5/600 
feet. L.P. Polyester tape. 

NOTE THESE EXCITING TITLES : 
# TCHAIKOVSKY'S PIANO • PORGY AND BESS 

CONCERTO • WEST SIDE STORY • THE KING AND • THE MUSIC OF ROGERS, 
• SOUTH PACIFIC HART & HAMMERSTEIN 
• ROMEO AND JULIET • THE MUSIC OF HENRY 

OVERTURE MANCINI 
• TCHAIKOVSKY'S 1812 • SCHEHEREZADE 

OVERTURE • BEETHOVEN 5th SYMPHONY 
• SOUND OF MUSIC • SPARKLE OF STRAUSS 
• MY FAIR LADY WALTZES 

Write for full list or available from your dealer 

TEMPOTAPE LIMITED 
BRIDGE WORKS WALLACE ROAD 

metrosound 

TAPE RECORDER ACCESSORIES 

# Tape Accessory Set 
containing Klcnzatape, Metro- 
Splicer, Metro-Brush. 30/- each. 

0 Klenzatape 
Price per Kit 13/6. Refill fluids 4/- 
per bottle. Replacement tapes 6/-. 

0 Metro-Splicer 
Splicer Kit complete with Film 
Emulsion Scraper and Sparc 
Cutting Unit IS/-. Spare Scrapers 
I/- each. Spare Cutting Units 
2/6 each. 

O Metro-Tabs 
3/II per set complete with index. 

# Metro-Brush 2/6 each. 
# Metro-Stop I7/6 per set. 
# Metro-Strobe 12/6. 
# Leader Tapes (5 colours)14/6 each. 
9 Metro-Splicing Block MSTI7 9/-. 
# Tape Recorder Mechanical Maintenance Kit 36/- 

Available from dealers everywhere. 

metrosound manufacturing co. ltd. 

LONDON • N.I • CANonbury 846! 

TAPE RECORDER 
ACCESSORIES 

e 

FRANCIS OF 

STREATHAM 

MAINS TAPE RECORDERS 
•Ampex 800 Series ... £127.10.0 #Ampex 1100 Series £149.10.0 
•Akai 1710  79 gns. 
•Akai X-300  190 gns. 
•Akai 910  62 gns. 
•Akai M.8 Stereo  136 gns. 
•Akai 355 Stereo  239 gns. 
•Beocord 2000 de luxe ... 135 gns. 
•Beocord 1500 de luxe ... 105 gns. 
•Beocord 1000   69 gns. 
•Brenell STB2   £150 
•Brenell Mk. 5/M Series III 93 gns. 
•Brenell Mk. 5 Series III ... 74 gns. 
Elizabethan LZ34 ... ... 34 gns. 
Elizabethan LZ32 ... ... 32 gns. 
Ferguson 3218   34 gns. 
Ferguson 3222   35 gns. 
Ferguson 3216 ... ... 49 gns. 
•Ferrograph 631 ... ... 95 gns. 
•Ferrograph 632 Stereo ... 126 gns. 
Ferrograph 633  120 gns. 
Crundig TK400 2sp 4 Tr. ... 47 gns. 
GrundigTKI7L ... ... 43 gns. 
Grundig TKI4L  37 gns. 
GrundigTKI8L ... ... 39 gns. 
Grundig 23L Auto ... ... 49 gns. 
Grundig TKI40   38 gns. 
Grundig TKI20  29J gns. 
Philips 3556   62 gns. Philips 3558   42 gns. 
Philips 3553   36 gns. 
Philips 2 Tr. Auto 3552 ... 24 gns. 
•Revox 736   127 gns. 
Sony 250A Deck & Pre-amp 57 gns. 
Sony TC 260 ... ... ... 97 gns. 
Sony 200   72 gns. 
Stella 463   39 gns. 
•Tandberg Series 6 ... 110 gns. 
•Tandberg Series 12 ... 105 gns. 
•Tandberg Series 8 2 Tr. ... 54 gns. 

•Tandberg Series 9 ... 69 gns. 
•Tclefunken 85  91 gns. 
Telefunken 200   39 gns. 
•Telefunken 204 Stereo ... 106 gns. 
Telefunken 203   69 gns. 
Telefunken 201   44 gns. 
Truvox R.40   44 gns. 
Truvox RI02   76 gns. 
Truvox RI04 ... ... 79 gns. 
•Truvox PD102   93 gns. 
•Truvox PD104 Stereo ... 89 gns. 
Uher Hi-Fi special ... ... 129 gns. 
•Uher 724   75 gns. 
•Uher Royal 129 gns. 
•Vortexion WVA 3-speed £96.7.0 
•Vortcxion WVB 3-speed... £115.10 
•Vortexion CBL Stereo ... £172.0.0 
Wyndsor Vanguard ... 59 gns. 

BATTERY PORTABLES 
Akai X-IV 4 Tr. Stereo ... 131 gns. 
Grundig TK6 L ... ... 73 gns. 
Grundig C.I00   39^ gns. 
Grundig EN3 Notebook ... 23 gns. 
LoeweOpta4l6  Signs. 
Loewe Opta 408   39 gns. 
Loewe Opta Cassette ... 39 gns. 
Philips EL330I  27 gns. 
Philips 3586   27 gns. 
Stella 472   27 gns. 
Sanyo Auto ... ... ... 22 gns. 
Sanyo Batt/Mains ... ... 36 gns. Telefunken 300   49 gns. 
Telefunken 301   54 gns. 
Uher 4000L 103 gns. 
•Van der Molen VR4 ... 59 gns. 
•Van der Molen VR7 ... 39 gns. 

•Microphone extra 
MAINS POWER PACKS 

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

Tape to disc and copy service.  

LEADING STOCKISTS OF EQUIPMENT FOR 

TAPE and HI-FI 
... and NO EXTRA FOR CREDIT TERMS 

-A- Minimum Deposit 
■fa No Interest or Service Charges on H.P. up to 18 months 
if Free Service during Guarantee Period 

•MICROPHONES,MIXERS 
Hammond condenser M.100 29 gns. 
Grampian Reflector ... £6.10.0 
Grampian Ribbon ... ... £11.10.0 
Grampian DP/4 Dynamic... £8.5.0 
Rcslo Ribbon   £12.2.0 
AKGD.II9  £20.0.0 
AKG D.I4S  £10.0.0 
AKG D.I9C £17.10.0 
Eagle Mixer  3 gns. 
Grundig Mixer Stereo ... 18 gns. 
AKG K.50 Headphones ... £7.10.0 
Philips Pre-amp   £6.10.0 

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

# TAPES & ACCESSORIES 
Standard, Long, Double, Triple Play 
in all sizes by all leading makers. 
S DEFLUXERS BY WEARITE, WALGAIN 
# Pre-recorded Tapes by Columbia, 
H.M.V. and all E.M.I. Labels, Crown, 
Phonoband Eagle, etc. 
Bib, Bond and E.M.I, splicers. Matching 
transformers. Plugs, sockets, etc. 
Prices subject to alteration as announced 
by manufacturers. 
STANDS AND BOOMS OF ALL 
TYPES 

HI-FI DEPT. 
# STEREO AND MONO 

AMPLIFIERS 
Quad Pyc Rogers Cadet Mk. Ill 
Leak Armstrong Triplctone 
Scott B & O Truvox 

TUNERS 
Quad Rogers Pye Leak 
Armstrong B & O Triplctone 
# LOUDSPEAKERS 
Quad Pye Rogers W.B. Kef WharfedaleGoodmansTannoy 
Lowther Leak Elac Truvox 
Ditton B & O SHB Tandberg 
# MOTORS, PICKUPS 
GARRARD incl. Thorens 
SP.25 401, etc. Tannoy 

Shure 
Ronette 
Sonotone 
B & O 
SME Mk. II 
ADC BSR 
Pickering 
Transcriptor 

Goldring 
Connoisseur 
DECCA incl. 
ffss Mk. Ill 
Deram, etc. 
Philips 
Ortofon 
Acos 
All types of Diamond and Sapphire 
sty//, stereo and mono. Microlifts. 
Carrard, Goldring and Acos Pressure 
Gauges. Disc Preener. Acos Dust 
Bug. Cabinets by Record Housing, Clearview and G.K.D. 

169-173 STREATHAM HIGH ROAD, LONDON, S.W.I6 
Between St. Leonard's Church 

and Streatham Station 
Please note this is our only address 

OPEN ALL DAY SATURDAY—EARLY CLOSING WEDNESDAY 

STReatham 0466/0192 
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6 & 0-for those who consider design and quality before price 
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These components make the 

B & 0 Cartridge the accepted leader in its held. 

A Main housing 
B Stylus assembly with cross armature 
C Armature mounting 
D Front coil bearer 

E Four coils 
F Anti hum shield 
G Rear coil mounting and socket assembly 
H Rear cover 
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This graph proves it. 

The B & O SP6 magnetic cartridge has been designed to provide as nearly as possible the perfect link between 
the gramophone record and the main amplifier. The diamond stylus is set at the B & O pioneered and now 
accepted standard of 15° from the vertical. Type SP8 is available with elliptical stylus. It employs a symmetrical 
micro-cross armature for excellent stereo separation with minimum cross-talk. Push-pull design reduces 
harmonic distortion to a minimum. Result: A superb instrument capable of the highest fidelity. 
Frequency response: 20 c/s-20 kc/s±2-5 dB. Output: 7 mv per channel at 5 cm/sec. Channel separation : 
better than 28 dB at 500 c/s. Stylus pressure: 1-3 gms. Compliance: 12-15x10-6 cm/dyne. Moving 
mass: approx. 1.5 mgms. Load : 47K ohms. Mounting : standard J" centres (SP6 and 8) or Plug in fitting for 
B & O arm (SP7 and 9). Weight: approx. 10 gms. Stylus diameter: -0007" Elliptical: -0007" x -0002". 
Price SP6 and 7 £8.8.0d. SP8 and 9 £14.14.0d. 
A graph showing the response characteristics is packed with every SP8 cartridge. 

S| B A O also make \he Beos»am Kantcnpilon deck, the Boocord range ol Tape Recorders, Beomasier miegtared Tuner amplifiers and high quality Beovo* pressure chamber loudspeakers. Write or telephone today for comprehensive colour catalogue 10 '•— 
Bang A Olufsen U.K. Sales Division 
Mercia Road, Gloucester. Telephone : Gloucester 26841 London Showrooms: 70-71 Wclbcck Street. London, W.1.Telephone: HUNtcr 2143; o 

0J® 
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Now, the world's most popular portable recorders 
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PDIIIPS ClSStllt RECORDEIIS 

PLAYS SENSATIONAL NEW SNAP-IN 

Famous recordings 

to play anywhere! 

Get a Philips Cassette Recorder now and you have both a 
recorder and music player ... to use at home, on holiday, in your 
car, wherever you go - even as you walk along! Snap in a normal 
Compact Cassette to record any sound. Snap in a Musicassette to 
play your favourite music. It's a great new entertainment idea! 
All kinds of music are available on Musicassettes - and nobody 
can wipe the recordings off by mistake! 

See your Philips Dealer. Find out for yourself just how light and 
easy-to-use-anywhere Philips Cassette Recorder really is, how 
wonderfully it records your favourite sounds ... how excitingly 
it now plays your favourite music. Be one of the first to get in on 
this big new idea. 

Model EL 3301T 27 gns 
Complete with free Musicassette, Compact Cassette library rack, 
remote stop/start control, microphone with stand, direct record- 
ing/playback lead and handsome carrying case. Musicassettes 
40/-. Compact Cassettes (for use when recording) C6o (60 mins) 
19/6 & C90 (90 mins) 27/6. 
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pop artistes 

Jazz Voca|s 

Folk S'rin9S 
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Shows 
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Concerts 
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Spencer 

Davis Group 

Their first 

with the 

walker 

brothers 

PHIIlPa 

m-j 

PHILIPS 

the friend 

of the family 

POST TODAY! To: Philips Electrical Ltd., Century House, Shaftesbury Avenue, London W.C.2. 

Please send me details of Philips Cassette Recorders and Musicasseltes. 

Name  

Address   
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NEVER in the history of tape recorders 

a machine that looks and sounds like this! 

Tall and handsome, cassette loaded and with a wonderful 
depth of sound (it has a 10 inch round Hi Fidelity speaker). 
And only the fabulous new Elizabethan LZ 612 allows 
you to slip a 90-mmute programme from the top pocket of 
your jacket—or your handbag—and be listening to it at 
over 5 watts output, literally in the next second. No 
wonder this unique machine was the sensation of the 
Radio Show. Just study its advanced features . . . but 
better still, go to your Elizabethan dealer ... hear it... 
and judge for yourself! 
■ Completely portable, mains/battery and car 

supply operated. 
■ Furniture style solid teak acoustic cabinet. 
■ Specially developed 10 inch round Hi Fidelity speaker. 
■ Separate bass and treble controls. 
■ Full mixing facilities via independently controlled inputs. 

Straight through amplifier monitoring providing 'listen 
while you record'. 
Separate mic, radio and gram inputs. 
Record/battery level indicator meter. 
90 minutes per cassette playing time. 
5\ watts output B Supplied complete with microphone, 
tape cassette and leads. LZ 612 4Sgns. 

the Sound alone tells you it's 

elizabettian 

SEE AND HEAR THESE OTHER ELIZABETHAN MODELS, TOO! 

LZ 9102T 27 gns 
Compact portable battery 
operated cassette loaded tape 
recorder weighing only 3 lb. 

LZ 32 (twin track) 32 gns 
LZ 34 (four track) 34 gns 
Brilliant 3-speed mains operated 
2 and 4 track recorders. 

LZ102 49 gns 
Fully transistorised 4 track 
3-speed mains operated recordgf 
with outstanding performance. 

LZ 711 75 9ns 
Complete portable mains operated 
stereophonic tape recording sys- 
tem for thecreation of professional 
quality tapes. 
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special demonstration centre 

R.E.W. are proud to offer the fabulous Akai range of tape recorders as 
examples of first class contemporary audio engineering. Specially 
comprehensive demonstration facilities of these superb machines are 
now a star feature of the R.E.W. Service, Skilled demonstrators are 
available with all the facts and figures on AKAI at their finger-tips— ready to give you technical advice if you need this. You will find their 
enthusiasm infectious. We carry the full range, all on display and all 
readily available for comparative demonstration, if so desired, with any 
other make of tape recorder. Visit our show-room now#, sec, hear 
and buy the model of your choice with all the advantages of dealing 
with Britain's Largest Hi-Fi and Tape Specialists. INTEREST FREE 
H.P. terms over 12 months, one-third deposit, generous part exchange 
allowances on your old equipment in sound condition and full after 
sales facilities. 
If you are unable to call, use our fast and friendly mail order service 
with absolute confidence. Post the coupon NOW ! for full details 
of the AKAI range and choose in the comfort of your own home. 

• We're easy to get to—only 20 minutes from 
Charing X to Tooting Broadway {Northern Line) 

R-E-W (Earlsfield) LTD. 
Dept. TR, 266-8 UPPER TOOTING RD.. LONDON S.W. 17 

Tel. (01) 672/8267 or BAL 9175 

4 
* 

A. 

* 

V 

I 
I 
l 
I 
I 
I 
I 

Please send me fully illustrated literature on the AKAI 
range. 

Name. 

Address . 

R.E.W. (Earlsfield) Ltd., Dept. TR, 266-268 
Upper Tooting Road, London S.W. 17. 

I— 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
J- 

I AKAI X3SS 
for the advanced amateur or 
professional, featuring 3 motors, 
3 speeds. 4 heads {including 
Cross Field bias) and 20w. per 
channel output. Built-in echo 
chamber effect. Full A.B. monitor- 
ing. Remote control facilities, 
etc., etc. 
239 gns. Deposit £83 19 0. 
12 monthly payments of £13 18 4. 

4 AKAI 1710 
A completely self-contained, 3 
speed, 4 track stereo/mono recorder. Two Tin. x Sin. built-in 
speakers, 3 watts per channel. 
Attractive styling and AKAI 
precision finish. Takes up to Tin. 
reels. 
79 gns. Deposit £27 19 0. 
12 monthly payments of £4 11 8. 
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2 AKAI 910 
A mono recorder, available in 
four or two track form. Clean 
practical styling ; two speeds ; 
3.2 watts out-put. Built in P.A. 
system and mixing facilities. 
62 gns. Deposit £22 2 0. 
12 monthly payments of £3 11 8. 

5 AKAI X300 
A studio type 3-speed 4 track 
stereo/mono recorder of profes- 
sional quality. Fully solid state, 
20 watts per channel amplifier ; 
Cross Field heads; \0\in. reels : 
keyboard controls, and many 
other features. 
190 gns. Deposit £66 10 0. 
12 monthly payments of £11 18. 

3 AKAI M8 
High quality 4-speed, 4-trock 
stereo/mono recorder featuring 
Cross Field head. Vertical or 
horizontal operation. 4 hours' 
stereo recording on 1200ft. 
standard tape. 2 stereo fill-in 
speakers. Sound-on-sound. 6 
watts per channel. 
136 gns. Deposit £52 16 0. 
12 monthly payments of £7 10 0. 

6 AKAI X4 
Fully transistorised stereo/mono, 
battery mains portable recorder. 
4 track; 4 speeds; Cross Field 
heads ; superb low-speed fre- 
quency response. Mains-recharge- 
able battery. Sin. reels. Weighs 
only 11.21/b. 
131 gns. Deposit £47 11 0. 
12 monthly payments of €1 10 0, 
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Emitape 99-the long play tape formulated 

for 4-track recorders 

Emitape 99 has been created by E.M.I., the original and 
largest British manufacturers of magnetic recording 
tape, in co-operation with I.C.I, who have produced a 
special 'Melinex' film base material for this new 
production. 
Emitape 99 has greater strength—perfect tracking at all 
speeds—and outstanding hi-fi performance has been 
achieved by the most up-to-date coating techniques. 
Three other high quality grades are in the Emitape range: 

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

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

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

A 
EMI 
THE MOST ADVANCED MAGNETIC RECORDING TAPE IN THE WORLD 

AN E.M.I. GROUP PRODUCT 
E.M.I. TAPE LIMITED, 
HAYES, MIDDLESEX 
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SOUND AND CINE 
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© Link House Publications Ltd,, 1966 
All rights reserved 

COVER PICTURE 

Owners of Philips EL3536 stereo machines 
will know that the model in our picture 
has its PLAY and 3} l/s buttons 
depressed, while the operator—finger 
poised above the STOP key—is 
studying Part 3 of Mr. Matthews' Magnetic 
Sound Recording series. This picture, 
emphasising the domestic rather than 
technical side of tape recording, was used 
at this year's Do It Yourself Exhibition 
to show that our hobby can—for 
those who so choose—be a comfortable 
and leisurely pastime. 

SUBSCRIPTION RATES 

Annual subscription rates to 
Tape Recorder and its associated 
journal HI-FI News are 30s. and 
38s. respectively. Overseas 
subscriptions are 32s. 6d. 
(U.S.A. S4.50) lor Tape Recorder 
and 38s. (U.S.A. 85.40) lor 
HI-FI News, from Link House 
Publications Ltd., Dlngwall Avenue, 
Croydon, Surrey. 
Tape Recorder is published on the 
14th of the preceedlng month unless 
that date falls on a Sunday, when 
it appears on the Saturday. 

TAPE RECORDER WAS FIRST PUBLISHED in 
February 1959, thus putting our 'volume year' 
one month out of step with tne calendar year. 
The annual indptc has therefore always run 
from February to January, for the past two 
years appearing as part of the magazine itself. 
This practice has caused a certain amount of 
calendaric cacophony, so we have decided to 
put up with the anomaly of one eleven-month 
year for the sake of common sense. Thus 
readers will find an index at the back of this 
issue despite an indication at the top of the 
page that this is only No. 11 of Vol. 8. We 
apologise to those who store their copies in 
binders, as there will now be an unused string 
in Vol. 8 ; but eventually it should be useful to 
know that each binder represents a normal 
calendar year. 

As future years tick by there will undoubtedly 
be changes in the marketing of tape recorders 
and associated equipment. The Resale Prices 
Act, which became law in July 1964 and parts 
of which were promulgated by a Commence- 
ment Order in April 1965, undoubtedly has 
some bearing on such changes. For the present, 
manufacturers are able to enforce RPM 
(resale price maintenance) on tape recorders 
and many other audio items simply because of 
a blanket application for exemption from the 
requirements of the Act, made by BREMA 
(British Radio Equipment Manufacturers' 
Association). Eventually, this and other such 
applications must be defended before the 
Restrictive Practices Court, and as some firms 
have not taken advantage of the current 
temporary 'cover', and others appear not to be 
aware of it (one importer actually had his 
guarantee cards reprinted, removing the list 
price sale conditions), it seems very unlikely 
that tape recorder manufacturers will succeed 
in defending their right to impose resale 
conditions. We are not taking sides in this 
complex RPM controversy, merely looking 
at the present facts and probable future. 

The particular part of the future of immediate 
concern to us here is servicing. RPM is 
already on a dwindling course, and as price 
competition becomes fiercer, as A vies with B 
and B with C in reducing the margin between 
what the customer pays and what the manu- 
facturer or wholesaler charges, we are likely 
to sec a drastic reduction in the number of 
dealers able to afford effective service after 
sale. Some readers may feel that service is not 
very effective even from retailers (some, at 
least) with a full 33J% mark-up ; but at 
present one can at least "shop around' for the 
likelihood of good service, whereas the time 
may come when the only shopping around will 
be for the lowest price—perhaps in a Discount 
House and not a shop anyway. 

What, then, will happen to tape recorder 
service—apart from increasing the demand 
for Mr. Hellyer's articles and books? On 
page 459 we report on a visit to a manu- 
facturer's service department; expansion 

here is, perhaps, one pointer to the future, 
Also, following the North American pattern 
there will probably be an increase in the 
number of specialist firms who make a business 
of servicing and repair as such, charging 
economic prices in order to make a normal 
business profit. A consolation here, particularly 
in the case of manufacturers—who might be 
expected to know their own machines inside 
out—is that service as such will be the whole 
point and not just something done in spare 
moments when the shop is empty. 

The best of present day retailers run separate 
service workshops and give their customers 
every satisfaction. We must all hope that such 
establishments will manage to survive by 
maintaining their reputations and keeping 
those customers who feel that a higher price 
is a good investment in personal attention. 
But the market is changing and new practices 
will emerge. Perhaps readers have interesting 
views on what is likely to happen or what is 
desirable ; if so, please write and let us (and 
other readers) know. 

FEATURE ARTICLES 
460 NO NEED TO THINK—Parti 

By William Henry 
465 MAGNETIC SOUND RECORDING— 

Parts 
By C. N. G. Matthews 

470 A JAPANESE MIRACLE 
By Gordon King 

475 BATTERY POWERED TAPE 
RECORDERS-Part 13 
By Michael Gordon 

483 THE AWKWARD CUSTOMER (PLAY) 
By David Haines 

484 A MODIFIED MIXER 
By A. D. Marsh 

496 ANNUAL INDEX 

REGULAR ITEMS 
459 WORLD OF TAPE 
463 READERS' LETTERS 
494 READERS' PROBLEMS 
487 TAPE REVIEWS 
478 TAPE RECORDER SERVICE—No. 60 

By H. W. Hellyer 
469 SOUND AND CINE 

By Anthony Wigens 
494 CLASSIFIED ADVERTISEMENTS 
494 ADVERTISERS' INDEX 

EQUIPMENT REVIEWS 
491 TANDBERG 84 

By A. Tutchings 
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Bring home an elephant 

in this handy container: 

Get out on location with the fantastic Grundig 
TK6L portable tape recorder! Mains or battery 
operated, this machine is ready for action any 
time, any place. With the specially designed auto 
accessory, even a car or boat power supply can 
be used. The TK6L captures living sound— 
wherever you are. Superb Grundig engineering 
means a professional performance—with a 
dynamic range of 50dB. and a frequency re- 
sponse of 50-13.000 c/s at 3J i.p.s. The 6" x 4" 
speaker punches out a big life-size sound, with 
precise clarity. 

Twin track, two speed (11. 3J i.p.s.). the TK6L 
has sockets for radio, record player, second tape 
recorder and extension speaker. Other features? 
Six smooth piano-key controls, temporary stop. 

(' V. 
* 

digital position indicator, and monitoring while 
recording. A newly developed Grundig DC motor, 
fully electrically controlled and stabilized, pro- 
vides excellent reliability and freedom from noise. 
All this for 73 gns. The Grundig ■BSSSSSrSSSI 
TK6L—portable high fidelity. MfliiiHUIiiM 

Please tell me more about the Grundig TK6L, and 
send your 32-page colour catalogue illustratino 
new Grundig recorders, radios and slereograms. 

Name   (Block letters, please) 

the Grundig TK6L 
| Post to Grundig (OB) Limited. London, S.E.M 
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WORLD OF TAPE 

STUDIO AUTOMATION 
TAKE one studio tape recorder, marry it 

to a domestic record changer, and the 
result is likely to be an automatic tape changer 
studio playback system. Just such a machine 
is now being produced by the Japanese Nippon 
Columbia Company and is designed to eliminate 
manual handling of tapes. The DN 150P, 
which costs £5,500 in Japan, takes up to 42 
reels of 10in., 7in. and Sin. diameter, selection of 
stereo or mono reproduction being performed 
by a 1 Kc/s switching signal. Choice of 15 or 
l\ i/s playing speed is also decided in this 
manner. 

T 

EIGHT SHILLINGS EACH 
HE potential market for background 
music equipment in Britain is around 

twenty million pounds, estimated the managing 
director of 3M at the recent launching of the 
Cantata 700 music system. This optimistic 
forecast amounts to some 8s. for every man. 
woman and child in the country. One could 
build a good missile for less 1 It is, however, 
only one fifth of the figure estimated for the 
USA. 

Believed to be the first background music 
system ever offered for retail sale, the Cantata 
may be purchased outright, or hired in the 
conventional manner. Price of the player unit, 
of similar size to a domestic tape recorder, is 
£160. Pre-recorded tapes are similarly 'rather 
dear', a 24-hour cartridge (recorded on four 
tracks of iin. tape at li i/s) costing £40. The 
range of available tapes is considerable, how- 
ever, a total of 37,000 items having been 
recorded over the past five years. 

Encouraged by the success of the system in 
the USA, 3M arc now marketing a smaller 
home model. 

TAPE TRANSCRIPTION IN COURT 
THE findings of a committee into the 

practicability of tape recorded transcrip- 
tion of court proceedings, under the chairman- 
ship of Mr. Justice Baker, recently based a very 
favourable report on experiences with record- 
ers supplied by Peto-Scott at London Sessions 
and the Strand. The system centred on 
Philips multi-channel equipment, capable of 
transcribing up to 31 channels simultaneously. 
Multi-track recording eliminates almost every 
possibility of tampering with, or editing, tapes. 
A seven-channel installation in the Strand 
recorded the activities of six separate court- 
rooms, the seventh channel being fed by a TIM 
liming signal. Cost of a typical system is in 
the region of £1,000. 

CBS DEVELOP NEW VIDEO RECORDER 
A COMPLETELY new approach to tele- 

vision recording is adopted in a system 
developed recently by CBS Laboratories. Exact 
details are not yet available but, from a tangle 
of speculation, there emerges a "non-pholo- 
graphic" film storage medium, totally housed 
in an evacuated cartridge. The technique is 
being likened to an experimental thermoplastic 
recorder, demonstrated by General Electric in 
1960, which recorded television pictures on 
plastic tape j^in. wide, transported at 5 i/s. 

PRE-RECORDED VIDEO TAPES 
GREATER clarity than broadcast pro- 

grammes and freedom from outside 
interference ; these are the claimed advantages 
of commercially-recorded video tapes now 
available to American owners of Sony television 
equipment. Produced by Audio Fidelity 
Records the tapes have, at present, a very 
limited market. Of the 3,000 Sony video 
recorders currently being used, only 300 arc 
being employed for home entertainment. The 
majority are in industrial use. 

Audio Fidelity are awaiting the introduction 
by Sony of a video player—a rotating head 
machine designed to feed a conventional 
television receiver. The absence of recording 
facilities will render prices of under £200 
feasible—plus £6 to £10 for converting the 
receiver. General Electric also plan to produce 
a player at some £280. 

NEXT MONTH 
TO BE PUBLISHED on Wednesday, 14lh 
December, the January issue of Tape 
Recorder will feature a visit to the Revo* 
and Studer factories In Germany and 
Switzerland. An epic amateur recording 
of a Gilbert and Sullivan performance will 
be described by a group of Cambridge 
students and enthusiasts, under the collec- 
tive nom-de-plume of 'Jack Point'. Alec 
Tutchings will review the Philips EL3556. 

UOSIE 

1 

SERVICE WITH 260 SMILES 
TWELVE men service an average of 260 

tape recorders a week at the Croydon 
branch of Amalgamated Electric Services Ltd., 
servicing subsidiary of the Philips group. On a 
recent visit we saw a large organisational 
machine engaged in handling some 7,000 
orders per week (1,500 placed by phone) for 
about 50,000 spares, apart from dealing with a 
thousand actual equipment repairs each day 
(third of a million a year I). The repairs and 
spares service covers all types of appliance 

'No, I haven't been here long. Just transferred 
from curtaining". 

and equipment, from washing machines to 
hair driers and transistor radios to electronic 
organs. 

We were naturally interested in the tape 
recorder side of the business, and it was 
pleasing to discover that men do not 'graduate' 
to this type of repair or to the more complicated 
television receivers until after some experience 
on radio servicing. The engineer in charge of 
the tape recorder repair shop told us that these 
days there is an approximate balance between 
mechanical and electrical faults, though at one 
time about 90% of all faults on recorders were 
mechanical. 

About half of the total of 900 AES employees 
arc based on the recently expanded Croydon 
premises, the remainder being shared between 
eight other branches. "On site' repair work is 
done by a Field Service Force of 150 engineers. 
The bulk of AES's 20,000 customers are 
retailers, though members of the public may 
if they choose, deal directly with one of the 
nine branches. A 'Trade Shop' caters for retail 
callers at Croydon, though when one contem- 
plates the total of 20,000 possible component 
part numbers and looks at the vast stores— 
complete with moving belt—it would seem a 
miracle that any sort of caller service could be 
operated. However, AES is apparently now 
the largest service organisation of its kind in 
the UK, and while recorders play only a small 
part in its activities, we were certainly impressed 
by its efficiency. 

n. 
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PART ONE 

WILLIAM HENRY INVESTIGATES METHODS OE AUTOMATIC GAIN CONTROL 
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IT is usually the simplest thing, in theory, 
that is hardest to do in practice. Take tape 

recording : what could be easier? An audio 
signal is made to drive a current through the 
coils of an electromagnet, changing the 
magnetic pattern on a prepared tape. All we 
need to do to reproduce this pattern as sound 
is to reverse the process—or so it would seem to 
the innocent who has not dug a little deeper 
beneath the surface of the subject. Who has 
not, for example, studied David Kirk's ABC 
series, or Gordon J. King's excellent articles 
Towards Belter Taping. 

A similar train of misconceptions applies in 
the case of automatic recording level. The 
true-blue enthusiast will have none of it. He 
wants to be in full control of his machine, like 
the sporting motorist in charge of a throbbing 
gear lever. But the average chap will recognise 
certain advantages : one less factor to worry 
about while the drama group trundles around 
the stage ; both eyes concentrating on the 
milling crowd when the subject of an interview 
is besieged ; or an opportunity to pretend 
that the whirring sound beneath one's raincoat 
in the concert hall is no more than an extra- 
noisy wrist-watch. An obvious advantage— 
then why is it not a standard facility ? 

The answer is twofold, First, the system is 
not quite so straightforward as at first appears, 
and second, the added facility costs a few 
shillings more in production, and ideally 
needs an over-riding switch to cut it out, 
affording full control when necessary. Auto- 
matic recording level control has been adver- 
tised in an unfortunate way as something of a 
gimmick. To understand it better, we need to 
consider what it is, what it does, and what 
extra circuitry is needed. 

First: the title 'Automatic' must not be 
generally assumed to mean Automatic record 
level. A careful look at the sales brochure is 
necessary to ensure that this magic word does 
not mean that the machine is button-operated, 
or has a tape-end cut-out, or other such 
desirable attributes. 

Next: the technique requires a little more 
finesse than the AGC or AVC employed in 
general radio and television practice. Which is 
one reason why the term 'AGC is not entirely 
valid for tape. "ALC would be more to the 

FIG. 2 
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point, as we shall see. But before that, it is 
helpful to take a brief look at the way a regula- 
tion of gain to prevent overload is obtained 
in current electronic circuits. 

AVC in a radio set is a means of ensuring 
that the amplifier circuits prior to the demodu- 
lator are working in their most favourable 
state. Weak signals are given full amplification 
to obtain the best signal-to-noise ratio, and 
stronger signals made to apply a certain amount 
of feedback. This biases the amplifier stages 
prior to demodulation, so that a fairly constant 
radio frequency (RF) level is obtained. 

Now consider just what this modulation is : 
the audio signal has been employed at the 
transmitting end to vary either the amplitude 
or the frequency of the radio frequency signal 
that carries it. This carrier can be amplified 
to apply a stronger signal at the demodulator 
of the receiver—i.e., the detector. And AGC 
may be used to ensure that the gain of the RF 
stages is reasonably constant, permitting more 
efficient design, and giving a better signal- 
to-noise ratio. But the modulation amplitude 
varies about a mean level to give changes in 
loudness. Provided the relative changes in 
modulation swing are maintained, the RF 
signal can be arranged to produce a constant 
level at the demodulator. Thus, a fading 
station will give a constant output. 

Taking simple figures, supposing a receiver 
has been designed to accept anything above 
50iiV of RF input and produce IV at the 
demodulator. In other words, with the 
minimum 50|iV input at the aerial the RF and 
intermediate frequency (IF) amplifiers are 
working at full gain and capable of delivering 
a volt of modulated signal. A signal ten times 
as great will cause the AGC to come into 
operation and reduce the gain of the con- 
trolled stages so that there is still a volt at the 
demodulator. 

However, from this volt of signal we extract 
the information we require, which is an audio 
signal varying about its mean level—which is 
now exactly what we need, a constant per- 
centage of the carrier signal, regardless of the 
fading of the station. The variations of the 
audio signal which give us relative changes in 
loudness are not affected by the fading of the 
input signal—unless, of course, it fades 
beneath the input sensitivity figure of the 
receiver. Fig. 1 illustrates the principle of 
detection, and shows that the amplitude 
modulation AM of an RF carrier varies in the 
way we have discussed and, when detected, 
becomes a separate waveform. As the per- 
centage modulation is strictly controlled at 
the transmitter end, we do not have to worry 
about regulation of the audio signal—except 
where normal biasing and feedback is era- 
ployed to get the best out of amplifier circuits 
and maintain the quality of the sound. 

Frequency modulation (FM), although using 
a different propagation technique, gives us 
precisely the same thing after detection, i.e., 
an audio signal relative to its own, constant, 
mean level. (Purists will argue about a con- 
flict of terms, but this is the least complicated 
way of explaining the process.) 

However, the radio fraternity gets away 
with such straightforward methods of signal 
control—a kind of servo-system with bias 
proportional to the applied signal. But 
consider what would happen if we did the 
same thing for the recording amplifier of a 

tape recorder, with the amplifier circuits 
adjusted to give full modulation level for a 
given input and an arrangement whereby bias 
is applied in proportion to the loudness of 
the signal. We should end up with the 1812 
Overture reduced to a roll of muffled drums 
and poor old Haydn completely robbed of his 
Surprise. Everything would come out like 
that horrible canned noise that lulls us 
around the supermarket—musical mush. 

Before we consider what is actually done in 
practice, having demolished our innocent 
theory, let us think what happens when we 
control our recording manually. First, we set 
up the gear and use either a meter or a magic- 
eye to indicate the signal level. Regardless of 
whether the device shows us an average level, 
or follows each change in loudness faithfully 
and gives us an honest warning of peaks, we 

{continued on page 463) 

FIG. 4 PHILIPS EL3552 AUTOGAIN CIRCUIT 
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The ideal stereo tape unit for use with any Hi Fi System. 3 speeds. 7" tapes. 
4 heads. Records 2 track, playback 2 or 4 crack. Before and after record 
monitoring facilities. Separate controls for record and replay. Swicchable 
high and low inputs on gram and radio. 2 V.U. meters. Two types of 
automatic cape scops. Sound on sound. Mulciplay and echo facility. Superb 
performance. Frequency response 30-20,000 cps at 7^ i.p.s. One of the 
finest tape units available today. 105 gns. 

The new Beocord 2000 de luxe has everything — one of the best semi- 
professional tape recorders. 3 speeds. 7" capes. 4 heads. Two crack record 
and playback plus 4 crack playback. High and low input impedance selectors 
for gram and radio. 6 way mixing facilities. Separate controls for record and 
replay. Before and after reccrd monitoring facilities. 2 V.U. meters. Two 
types of automatic tape stops. Sound on sound. Variable echo facility. 
Mulciplay. 16 watts output. Frequency response 30-20,000 cps at 7^ i.p.s. 
Available as table model or suitcase version. 135 gns or 139 gns. 

BANG & OLUFSEN synonymous with the highest quality in tape recorders and high fidelity equipment requires display and 
demonstration conditions combined with an After Sales Service that do justice to these wonderful products. 
At THE NUSOUND B & O CENTRE we have a superb display devoted exclusively to the entire B & O range with demonstration 
facilities "second to none" and an After Sales Service without parallel. 
Our expert staff, all 100% B & O enthusiasts, are able not only to demonstrate this superb equipment under ideal conditions but to 
give you expert advice and technical assistance based upon many years experience in selling B & O products. 
If its B & O you are interested in then there is only one place to visit and that is THE NUSOUND B & O CENTRE. 

■1 

96 OtlfenTe kilMtUMflt 

■I 

HOW TO GET THERE 
Situated only 100 yards from the 
junction of New Oxford Street, 
High Holborn and Southampton Row, 
"THE NUSOUND B & O 
CENTRE" is one of the most 
accessible showrooms in London. 
Only one minute from Holborn 
Underground. 

FREETRAVEL 
This is a unique facility 
offered by "THE 
NUSOUND B & O 
CENTRE". Complete 
coupon today for full 
details of how you can 
benefit by this unique 
offer. 

THE NUSOUND B & O CENTRE 
82 HIGH HOLBORN, W.C.I. Tel. CHAncery 7401 

Open Monday to Friday 9 a.m. to 6 p.m. — Saturday 9 a.m. to I p.m. 

Please send me 
/by return a Free Travel 

Voucher together with full \ 
details on Models  \ 

f Name  \ 

' Address  • 

I   I 

\Post to: / 
THE NUSOUND B & O CENTRE / 

82 High Holborn, ' 
London, W.C.I. 
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OUR READERS WRITE . .. 

. . . about 

a line 

attenuator 

From: R. H. Coates Palgrave, P.O. Box 8232, 
Causeway, Rhodesia. 

dear sir. For some time I have been meaning 
to write to describe a "gadget", and now do so 
on the off-chance that there may be someone 
who would find it useful. 

To house neatly, and screen effectively, 
matching resistors incorporated in leads used 
for connecting pieces of equipment, I have 
found the small aluminium screw-top tins used 
for packing small high-speed twist drills very 
handy. 

A hole to take the screened cable is made in 
both the bottom and in the lid of the tin (these 
tins are 2in. long by iin.). The resistor connec- 
tions are then made so that they are housed 
inside the tin. To get earth continuity and 
screening, a small hole is drilled beside that 
which takes the cable, in the lid, and a very 
small BA brass screw placed through it, with 
the nut end protruding Jin. inside. The ends 
of the earth brading and/or resistor can then 
be easily soldered to this protruding portion. 

The body of the tin is loose on the cable and 
after making the necessary resistor connections, 
the body can be screwed back into the lid (see 
drawing). 

My equipment comprises Quad, Garrard 301, 
SME-Pickering 381, Re vox and Uher 4000, and 
I now have a complete set of connecting/ 
matching leads for record, replay and dubbing. 
I have found the tins easily procurable from 
hardware stores, who are quite willing to hand 
over their empties. Yours faithfully. 

. . . about the Boys' Brigade 
From: Kim C. Washboume, 23 Wymans Road, 
Cheltenham, Gloucestershire. 

dear sir. Can you please assist me by 
publishing an appeal letter ? 

Through tape-corresponding abroad, I have 
received three requests for feature tapes 
concerning youth organisations in Britain. If 
I can obtain appropriate material I hope to do 
a series on the Boys' Brigade, concerning its 
history and activities. If any reader could loan 
recorded material on this subject, it would be 
greatly appreciated. Care will be taken with all 
recordings, and all correspondents will receive a 
reply. Yours faithfully. 

. . . about the October cover 
From: A. J. Walsh, Managing Director, AEG 
(Great Britain) Ltd., Lonsdale Chambers, 27 
Chancery Lane, London, W.C.2. 

dear sir, I was intrigued to read your inter- 
pretation of the picture shown on the cover of 
the October 1966 issue of Tape Recorder. 

I must admit that I had not tried to put any 
interpretation on this picture, which was issued 
by the Telefmken Publicity Department. 
Nevertheless, I felt confident that our colleagues 

in Hanover had intended to give quite a 
different impression when taking this photo- 
graph. 

I asked them what they had in mind and they 
now tell me that they wanted to convey the idea 
that modem Telefunken equipment is pur- 
chased by intellectual people (witness the 
books) with a keen interest in world affairs 
(witness the globe), who nevertheless appreciate 
the advantages of a comfortable 'retreat' 
(witness the rocking chair, etc.). 

I also asked about the origin of the rocking 
chair and understand that it is a mass-produced 
German model ! 

Needless to say, the Telefunken photo- 
grapher is rather disappointed at the fact that 
he has not got his message home on this 
occasion. Perhaps we will havetoask our Public 
Relations man to provide a short caption in 
future press releases to give a lead as to the 
"story behind the picture". Yours faithfully. 

. . . about Aneurin Sevan 
From: W. Carr, Department of Modern History, 
The University, Sheffield 10. 

dear sir, The Society for the Study of Labour 
History, President Professor Asa Briggs, and 
The Trade Union, Labour, Co-operative- 
Democratic History Society, President George 
Woodcock, are conducting an exploratory 
survey to try and establish the whereabouts of 
any recordings of speeches by the late Aneurin 
Bevan, M.P. On behalf of these societies, I 
would like to appeal, through the columns of 
your journal, to readers who have such 
material in their possession, or who know of 
the whereabouts of such material, to get in 
touch with me. If possible, 1 would also like to 
know whether individuals or organisations 
possessing recorded material would be willing 
to let us examine it. I can assure readers that 
every care would be taken of material loaned 
to us for the purpose of our investigation. 

Yours faithfully, 
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NO NEED TO THINK CONTINUED 

set the gain of the amplifier by turning the 
Record Level control so that the input does 
not overload. If a peak subsequently catches 
us unawares, we reach out quickly for the 
knob and turn it down a notch. Our reflexes 
being what they are, it is then too late and 
the overload has introduced a temporary 
distortion. 

All that the manufacturer is trying to do, 
when he fits Automatic Record Level to his 
product, is save us the embarrassment of 
slavishly watching a flickering needle or 
fluourescent beam, with one hand nervously 
poised over the knob. He arranges his control 
circuits so that a given level of signal will 
bring the bias circuit into operation exactly as 
if we nad ourselves turned down the gain. At 
the same time, to avoid the lower level signals 
being biased out of existence, he permits the 
gain of the amplifier to recover slowly, keeping 
the relative intensity of the sounds the same. 
Tne dynamic range has to be maintained—and 
this is the snag that requires special circuits to 
avoid the distortion which would occur if a 
simple peak-clipping bias circuit were used. 

To illustrate this, fig. 2 shows first the control 

range (a) and second the effect of this control 
on the waveform which may be a passage of 
music (b). Both illustrations are borrowed 
from Messrs. Philips and apply to the EL3552, 
which was one of the early examples of modem 
automatic technique. We stress "modern" here, 
because forms of gain control have been used 
in a number of tape recorders, principally 
dictating machines ; but these were generally 
of the simple 'bias in proportion to signal 
metnod, with no refinement of delay and 
recovery. 

A study of fig. 2 snows that the control 
range is 30dB, the signal level dropping this 
amount in a short period of time when a loud 
sound triggers off the bias. Then, if no further 
sounds loud enough to instigate the control 
should occur, the delay circuits (fig. 3) allow 
the bias to reduce gradually, the overall gain 
of the amplifier rising slowly until it is within 
IdB of the original level after 60 seconds. 

Naturally, the curve shown relates to a 
constant level of signal, after the original 
triggering loud noise. But the second curve 
(b) gives a more realistic impression—though 
an impression it has to be, for the page is not 
wide enough for us to show the sort of wave- 
form that even a simple musical signal would 
trace out in 60 seconds. The important point 

to note is that the hard line, which is the 
waveform that would be traced out by an 
uncontrolled signal, is repeated faithfully by 
the dotted line, which is the gradually recover- 
ing controlled signal. The time limits of the 
recovery period are deliberately chosen so that 
they can have no distorting effect on an audio 
signal. The level R is chosen to simulate a 
normal modulation level for a properly 
recorded tape. 

This point is also important. Modulation 
indicating devices vary from the sluggish 
"average" indication that tells us too late when 
we are bouncing up into the red, to the 
flickering peak indicator that defies the 
operator's reflexes. A correctly modulated 
tape should have an average level that gets the 
best signal-to-noise ratio from the machine 
and its ancillary equipment, while ensuring 
that peaks do not cause clipping and audible 
distortion. Undermodulalion introduces noise, 
hum, tape hiss and other like evils ; over- 
modulation results in a constant distortion 
that cannot be removed on playback, no 
matter how low we wind back the gain control. 

The advantage of Auto Control becomes 
apparent when the operator has to work in 
adverse conditions. Interviewing in a crowd. 

{continued on page 488) 
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pmjururmfffcmoa. Weighs only 10f lb complete with re-chargeable batteries 
■ Frequency response at 7.5" p.s. ± 2dB from 50 c/s to 12 Kc/s ■ Tape speeds 7^" and 3f" p.s. ■ Signal to noise 
ratio better than 50 dB unweighted ■ Two microphone inputs with separate gain controls ■ Separate record and 
replay amplifiers ■ Used worldwide by Broadcast and Film Engineers 

Enquiries to your local retailer or the following; 
Aberdeen James Henderson, 377 Union Street 
Birmingham Audio and Photographic Centre; 
The Ringway 
Bristol Audio-Bristol, Park Street Avenue 
Cambridge University Audio. 1-2 Peas Hill 
Cardiff Sound Film Services, 27 Charles Street 
Carlisle Misons, Citadel Row 
Glasgow James Kerr & Co. 435 Sauchiehall St. 
Leeds Beckett Film Services, 46-48 The Headrow 
Leicester Midland Camera Co, 106 Granby St. 

London Stagesound (London) Limited. 
11/12 King Street, London, WC2. 
R.E.W. (Earlsfield) Limited, 
266-268 Upper Tooling Road, SW17. 
Nu-Sound Limited, 
82 High Holborn, WC2, 
242-244 Pentonville Road, N1. 
222 Bishopsgate, EC2. 
205 High Street, North, E6. 
36 Lewisham High Street, SE16. 
2 Maryland Station, El 5. 

Norwich Suttons Pianos. 16-18 Exchange Street 
Oxford Horns, 6 South Parade 
Plymouth Tom Molland Limited, 102 Cornwall Street 
Radlett Sheppard Sound Equipment Limited, 
31 Newberries Parade, Watling Street 
Southampton Hamilton Electronics Ltd, 35 London Road 
Stowmarket East Wind Films, The Studio, Combs 
Worthing Bowers & Wilkins, 1 Beckett Buildings, 
Littlehampton Road 

I EMI f 
and from 
EMI ELECTRONICS LTD • AUDIO RECORDING EIJUIPHENT DIVISION • HAYES • MIDDLESEX • TELEPHONE: HAYES 3888 • EXTENSION: 2549 AND 2180 
OR AT REGENT HOUSE - 30 CANNON STREET ■ MANCHESTER ■ TELEPHONE: DEANSGATE 6378 
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MAGNETIC SOUND RECORDING 

IN earlier articles we saw that both recording 
and reproduction introduce problems of 

frequency response—the equipment behaves 
differently at different frequencies. It was 
mentioned that these shortcomings are 
countered by equalising networks incorporated 
in the amplifiers. Now we must decide what 
these networks are and how they operate. This 
is about as far as we can hope to go at present, 
because a full mathematical treatment would 
be well beyond the scope of a single article. 

All equalisers, simple or complex, use 
resistive and reactive components. Reactive 
components — capacitors and inductors — 
change their opposition to current flow as we 
change the frequency, but, over the audio 
range at least, the opposition to current flow 
offered by a resistor is independent of fre- 
quency. Further, the opposition offered by a 
capacitor decreases with frequency, whereas 
that offered by an inductor increases. So by 
using a combination of resistive and reactive 
components we can get pretty well any kind of 
frequency response we please. 

Let us first consider what happens when we 
use an inductor at varying frequencies. The 
opposition to current flow is called the 
inductive reactance Xl and we can substitute 
this quantity for R in Ohm's law. 

V=IXl 
But Xl is not so simple a parameter as 
resistance. It is given by XL=2it/L, where / 
is the frequency in cycles per second, L is the 
inductance in Henries, and it, to three signifi- 
cant figures, is of course 3.14. 

Now we go back one step further to consider 
the nature of inductance itself. We know that a 
magnetic field is set up around any conductor 
while it is carrying a current. To set up this 
field requires energy, which must be supplied 
by the battery or other generator. Once the 
field is in being, it requires no additional 
energy, so the opposition offered to direct 
current is high when circuit is first made but 
no greater than that offered by the resistance 
of the wire when the magnetic field has been 
established. 

Any change in current brings a change in 
magnetic field. If the current increases the 
field increases, so extra energy must be sup- 
plied. If the current decreases the field 
decreases and its excess energy is returned to 
the circuit. Either way, the effect is to oppose 
current changes. This means that the voltage 
change which produced the current change is 
opposed. Since the only thing which can 
oppose a voltage is another voltage, we say 
that a back-EMFhas been set up. We call it the 
back-EMF of self induction. If, when the 
current is changing at the rate of one ampere 
per second, the back-EMF is one volt, then 
the inductance of the circuit is one Henry. 

In DC circuits inductance has little effect 
except at the moments when the circuit is 
made or broken. But in an AC circuit the 
current is changing continuously at a rate 
2.t/. So the inductive reactance, Xl is 2-/L 
An important feature to note is that Xl 
varies directly with frequency. In other words, 
if we double the frequency we double the 
reactance. 

A capacitor does not set up a back-EMF in 

BASIC 

THEORY OF 

EQUALISERS 

BY C. N. G. MATTHEWS 

the same way as an inductor, but in an AC 
circuit it successively charges, discharges, 
recharges in the opposite direction and 
discharges again in time with the variations 
of the applied EMF. An AC meter connected 
in series will seem to indicate an alternating 
current flowing through the capacitor, but in 
fact no true conduction takes place. What the 
meter indicates is the alternate charge and 
discharge currents. But we need not be too 
pedantic about this because in AC circuits the 
effect produced by a capacitor is that of a 
conductor whose opposition to current flow 
varies with both frequency and capacitance. 
This opposition is called capacitive reactance 
and is given by 1 

XC=  
2it/C 

Like inductive reactance, it can be substituted 
for R in Ohm's law. 

V=IXc 
In the expression 

I 
Xc=  

2TC/C 
the capacitance is expressed in farads, not 
microfarads. The vital fact from our point of 
view is that Xc is inversely proportional to 
frequency. So if we double the frequency we 
halve the reactance. 

Now we have three types of component. 
In one the opposition to current flow is 
constant over the whole of the frequency 

PART EIGHT 

range in which we arc interested. In another, 
the opposition increases in direct proportion 
to signal frequency, while in the third the 
opposition decreases in direct proportion to 
frequency. It seems then that by using these 
components in combination we can within 
reason produce any kind of frequency response. 

The opposition offered to current flow by 
a circuit comprising resistance and reactance 
is called its impedance (Z). For a series 
circuit of two elements only the impedance is 
given by Z^VR'+X*. For a parallel circuit 
of two elements, 

1 
Z=VJ. + L 

R' X- 
The equations are precisely the same as those 
for resistances in series and parallel, except 
that the quantities are added in quadrature. 

In fig. 1(a) we show a series circuit of 
resistance and capacitance. At very low 
frequencies, Xc will be so high that it consti- 
tutes virtually the entire opposition to current 
flow. As we increase signal frequency Xc will 
fall but R will remain constant. Consequently 
the impedance will fall rapidly at first, then 
more slowly as R plays an increasingly 
important part in the opposition to current 
flow. 

As we approach the higher end of the 
frequency range we reach a state of affairs in 

(continued on page 467) 

FIG. 1 RESISTANCE AND CAPACITANCE 
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DAYSTROM 

• • LOOKING FOR SUPERB Hi-Fi 

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

^^^^^^^^AII^models^covered^by^Heathkit^uarantee^^^^^^^^ 

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

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

SEE THE COMPLETE HEATHKIT RANGE IN THE FREE CATALOGUE 

TAPE PRE-AMPLIFIER 
TA-IS 

FM TUNER 

MONO AMPLIFIER 
MA-5 

STEREO CONTROL UNIT 
USC- 

TAPE DECKS 

M TRUVOX 
STUDIOMATIC ► 

AM/FM TUNER 

2® * * 

STEREO AMPLIFIER 
S-99 

m 

"COTSWOLD" 

A wide range off models ffor the Tape and Hi-Fi Enthusiast 
Kit Assembled 

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

TAPE DECKS 
TRUVOX D93-2 i-track   

D93-4 i-track   
MAGNAVOX W i-track  
MICROPHONES, A wide range. Please let us know your req. 

£19 10 0 £28 18 0 
£25 10 0 £35 18 0 

£36 15 0 
£36 15 0 
£13 10 0 

r 

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

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

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

PICK UPS 
DECCA DERAM DECCA ffss £18 18 0. 

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

£9 19 6 Inc. P.T. 

COTSWOLD or MFS 
SSU-I less legs ... 

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

NEW ! BERKELEY SLIM-LINE HI-FI 
SPEAKER SYSTEM 

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

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

RECORD PLAYERS 
GARRARD AT-60 without Cartridge   

„ AT-60 „ Deram  
SP-2S ,. GC8   
SP-25 „ RI05   

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

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

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

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

WELCOME TO OUR LONDON 
HEATHKIT CENTRE 

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

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

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

FIG. 2 RESISTANCE AND INDUCTANCE 
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FIG. 3 SIMPLE BASS LIFT CIRCUIT 
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which Xc is negligible in comparison with R. 
Since R is constant and Xc has no real effect 
under such circumstances, the impedance now 
remains constant if we increase the frequency 
further So we get a frequency response curve 
of the shape shown in fig. 1(b), in which the 
impedance is very high at the low frequency 
end of the range It falls rapidly at first, but 
then with decreasing steepness till it levels off 
into a horizontal line. In this kind of circuit 
the impedance is infinity at zero frequency 
and can never fall below the value of the 
series resistance. The frequency at which 
resistance takes over from reactance is called 
the turnover frequency. Naturally, it is 
determined by the relationship between the 
values of resistance and capacitance. 

Now consider fig. 1(c). Here the circuit 
consists of resistance and capacitance in 
parallel. At low frequencies Xc is so high 
that the capacitor might just as well not be 
present. All the current flows through the 
resistance, so the effective impedance of the 
circuit is R. As we increase signal frequency, 
Xc falls so that an increasing current flows 
through the capacitive arm of the circuit. 
Thus the impedance falls at an increasing 
rate as Xc becomes steadily smaller in com- 
parison with R. 

So we get the kind of response curve shown 
in fig. 1(d). Now the initial impedance is equal 
to the value of the resistance and it remains 
constant till Xc becomes low enough for the 
capacitive branch of the circuit to conduct 
appreciably. After this, the opposition to 
current flow falls with increasing swiftness. In 
this circuit, the impedance can never rise above 
the value of the resistance, but it can fall to a 
very low value at the upper end of the fre- 
quency range. 

Fig. 2(a) shows a circuit consisting of 
resistance and inductance in series. At low 
frequencies the inductance offers virtually 
no opposition to current flow, so the impedance 

of the circuit is equal to its resistance and will 
remain constant till the value of Xl becomes 
an appreciable fraction of R. Then the 
impedance will lise with increasing rapidity to 
give the frequency response shown in fig. 2(b). 
Here again the impedance can never fall below 
the value of the scries resistance, but in 
contrast to the series circuit of resistance and 
capacitance, the impedance increases at the 
high frequency end of the range. 

Finally, we see in fig. 2(c) a circuit comprising 
resistance and inductance in parallel. At low 
frequencies inductive reactance is not far off 
zero. Thus the resistance is virtually short- 
circuited by the inductance and the impedance 
is very low. An increase in frequency brings 
an increase in Xl so that the impedance rises 
towards the value of the parallel resistance, 
which it can never exceed. Again we have a 
contrast to a similar circuit comprising 
resistance and capacitance, because now the 
impedance rises towards R instead of falling 
away as the frequency is increased. This 
gives us a response curve of the shape shown 
in fig. 2(d). 

All of the curves we have been examining 
have two important features in common. The 
first is that at one end of the frequency spectrum 
they indicate that the circuit impedance is 
constant over a range of frequencies. By 
choice of components and circuit configura- 
tion we can have this constant portion of the 
curve at either high or low frequencies, and 
when the response begins to tum over we can 
make the impedance either rise or fall. The 
second important feature is that when virtually 
all the impedance is due to the reactive com- 
ponent the circuit has a rising or falling 
characteristic of 6dB-per-octave. In other 
words, wnen we double the frequency we 
either double or halve the impedance. This 
means that we can use any of these circuits, 
suitably incorporated into an amplifier, to 
compensate for the 6dB-per-octave rising 

frequency characteristic of the reproducing 
head. 

The phrase "suitably incorporated into an 
amplifier" covers a multitude of problems 
which it would not be possible to discuss at 
present. A properly designed equaliser must 
take into account the impedance of the 
circuit from which it is being fed and the 
impedance of the circuit whicn it is feeding. 
Thus the mathematics tend to become a little 
complicated, especially as circuits so simple as 
those we have been examining are only a basis 
of design. But as a very simple example 
consider the circuit of fig. 3(a). 

Here the grid leak of an audio amplifier 
has been split into two unequal parts and a 
small capacitor has been shunted across one. 
A series resistor has been added between the 
grid of the valve and the coupling capacitor 
from the preceding stage. We can look upon 
this combination as a potential divider from 
which the signal is tapped off at a point A. 
Now at 20 c/s, 0.005|iF has a reactance of 
approximately 1.5M. This is so large in 
comparison with R1 that we can neglect it. 
So the potential divider consists of 100K in 
series with 600K, as shown in fig. 3(b). Six- 
sevenths of the signal is applied to the valve. 
If we increase the frequency even to as little as 
500 c/s, Xc falls to 60K, which almost short- 
circuits R1 so that the effective grid leak valve 
is now only about 150K. This transforms our 
potential divider into that shown in fig. 1(c), 
which will apply only just over half of the 
signal to the valve. Since the capacitive 
reactance at 500 c/s is already low, a further 
increase in frequency will have little effect, so 
this circuit will give a so-called bass lift. What 
it really produces, of course, is a treble cut. 

This is about as far as we can go on the 
subject of equalisers. In practice they are 
considerably more complex than the simple 
circuits shown, but at least we have covered 
the basic principles. 
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LOOPING 

THE 

LOOP V. 

AND CINE 

IDEALLY, I would like my sound film, The 
Country Lovers to proceed with smooth 

efficiency. However, 1 console myself with 
the thought that I will learn more if things go 
wrong; so will you, the reader. On that 
score, we can all be re-assured. We are having 
plenty of downs to balance out the ups. 

One of the ups appears with Kay in a 
photograph this month. His name is Jess, and 
he is going to be just fine for the male part in 
the film. He came along to watch Kay work 
on our first post-sync session, using the test 
film taken at her screen test. And things went 
wrong. 

I could have done with help during the 
screen test. I was reading the part that is now 
Jess's while filming Kay. Division of interest 
resulted in my forgetting to mark the start 
point of the screen test in any way. A board 
will be used at the start of each shot on location, 
and it will be a clapper board if we attempt to 
use location sound. Not only had I no board 
to mark the point in the script where Kay 
began, but I had no wild recording taken at the 
same time. We recorded her sound test 
separately. So if she had fluffed her lines or 
missed out a word, there was no way now of 
knowing, through checking up on the tape. 

Full of confidence, however, I set up the 
Eumig Mark S projector and cut the test 
length of film from the whole reel. When it 
came back from the processing laboratories 1 
had sent it straight off to Zonal, and it was back 
in a little over a week, with a neat magnetic 
stripe down the side and a bill for 13s. 7d. 
This was made up of 5s. for 30ft. of stripe at 2d. 
a foot, a 6s. minimum charge for Permafilm 
treatment, which Zonal carry out routinely 
before striping, and postage and packing of 
2s. 7d. When you consider how little the post- 
and-packing charge would rise on a longer reel 
of film, and note that the Permafilm charge 
would be the same for 400ft. of film, you will 
realise that it is uneconomical to send 30ft. away 
for striping. However, I was in a hurry to 
carry out these loop post-sync tests, as this may 
be the only way I can achieve lip sync with my 
apparatus. 

Having spliced the test film into a loop I 
searched around for a make-shift loop absorber. 
I found one in the shape of a standard lamp. 
With its reflector tilted horizontally and a 
pencil Sellotaped inside, projecting to form a 
spindle, I was able to suspend a film reel at just 
the right height above the projector. It all 
worked splendidly (see photo). 

We watched the scene once through in awe, 
then turned to our scripts to spot Kay's first 
words at the start of the loop. Lip-reading 
proved none too easy. Almost simultaneously 
we spotted her saying, "Why didn't he stop ?" 
and again we all managed to recognise, "You 

must be joking." After the third run through 
we were still no nearer identifying the first 
sentence. So I waited until "Why didn't he 
stop ?" came on the screen, and stopped the 
projector. Then I ran it backwards, with Jess 
and Kay reading off the previous lines in the 
script consecutively. Of course they couldn't 
match it to Kay's lip movements, because these 
were back to front. However, painfully we 
checked back until we had identified in reverse 
the opening sentence. Then I switched to 
forward run, depressed the record button, and 
Kay spoke the first sentence, and the second, 
and the third. 

To our dismay, they didn't match the lip 
movements at all. Despondency seemed 
endless, but after some time Jess shouted, 
"That line comes up twice. You know, 'Why 
didn't he stop ?' Look, it's here too !" And 
it was. I only wrote it, so how could I have 
been expected to notice that ? 

Kay had to read her script, as she had not 
yet learnt it by heart. This meant that in 
looking down at the words, she missed dubbing 
lines accurately to the picture. However, it 
should be all right on the night. I believe that 

The actors prepared for their first post-sync 
recording session. Note Mash-up' loop absorber 
with pencil, spool, and clothes peg. 

f 

\ 

d 

1 / 

Jess, whose work is rooted in technology, was 
thinking he had volunteered for Fred Kamo's 
army, although the prospect did not seem to 
dismay him. However, the lesson was not 
wasted on me. I recognised that if people 
volunteer their time, the organiser is duty 
bound not to waste it. Future work sessions 
must be organised far more efficiently. 

The ultimate construction of the film, 
should we use post-sync sound throughout, 
will work like this : the whole film will be 
broken into loops, according to the pattern of 
the sound track. When the sound has eventually 
been dubbed on all the loops, they can be 
opened up and joined together. The advantage 
of the loop is that it doesn't have to be con- 
stantly rewound and re-threaded in the pro- 
jector ; you simply let it run on and on. When 
you are ready to record, you do so, stopping 
the projector at the end of the loop. It can be 
re-started at once for playback and a check on 
the effectiveness of the sound recorded. Try 
again ? Well, the film is all ready for you to do 
so. 

Snag is that the sound is recorded 56 frames 
ahead of the picture, so there has to be silence 
on the film for at least the first 56 frames. 

Meanwhile there are other ups and downs. 
Up is the news that Uford have made great 
forward strides in colour film processing, and 
I have a hefty investment in Uford slock in 
my film cupboard. I was convinced last 
summer that this film was now really good, but 
I met loo many doubters for comfort. Now a 
letter from Ilford's technical press relations 
man reminds me that the firm has done 
'smashing things' to the processing, with 
improvements in colour saturation, especially 
in-reds. As The Country Lovers is an all- 
outdoor movie it does not matter to me that 
there is no Uford Colourcine balanced for 
tungsten light yet. 

Balancing this 'up' is another 'down'. Pre- 
pared for the chance that I may be attempting 
to construct a sound track on tape, as an 
alternative to post-sync, 1 have been trying 
out the Philips EL 3534. All went well until I 
played back a speech passage and could hear 
shadow voices in the background. The tape 
had been well-used, so I cursed the erase head, 
and wondered idly about things like print- 
through, while I broke out an unused reel of 
Ilfotape. I threaded it up and carried out some 
more vocal doodlings, then did a fast rewind 
and prodded the playback key. 

To my horror, after a few minutes of 
perfectly good voice reproduction, an alien 
sound crept into hearing. Unmistakably, the 
strains of something like a German drinking 
song were marring the recording. The door of 
the room was closed, there was no radio or 
television on in the house, and in fact I was all 
alone save for sleeping children. 

Fortunately, T don't believe in ghosts. I 
have read the news story about the man whose 
teeth fillings picked up police messages, and I 
own a Gramdeck which has to be played with 
the operator's index finger in electrical contact 
with the gramophone spindle to stop it picking 
up the Light Programme. So I know about 
these things. 

But where do I have to stick my finger in the 
EL 3534 to quell German drinking songs ? Or 
are there little Black Forest gnomes left inside 
by a manufacturer who needs to pull his finger 
out? 
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A JAPANESE MIRACLE 

Gordon King analyses the Sony TVC 2000 domestic video tape recorder 

MANUFACTURER'S SPECIFICATION. Inte- 
grated domestic video tape recorder and 405-line 
television receiver. Tape Speed: 74 l/s ±0.2% 
Tracking: Two-head helical video reproduction 
(single head recording). Fixed-head sound and 
control tracks at opposite tape edges. Tape 
width: 4in. Spool Capacity: lin. Recording 
Time: 60 minutes per 7in. reel (£12). Rewind 
Time: 7 minutes. Start Time; 6 seconds. 
Motor: Single phase, hysteresis synchronous. 
Video Recording; Double sideband FM. Video 
Input: 1.4V p-p composite signal, negative-going 
sync. Slgnal-to-Noise Ratio; 40dB (audio and 
video). Audio Input: Microphone: 600 ohms 
unbalanced, —60dB. Line: 10K unbalanced, 
—20dB. Audio Output: SK unbalanced OdB. 
Frequency Response: 80 c/s-10 Kc/s ±6dB. 
Distortion: 5%. Wow and Flutter: 0.25% RMS. 
Semiconductors: 50 transistors, 28 diodes and 
one thermistor. Price: £365 (Camera, lens, tripod 
and case available at extra £131). Distributor: 
Sony U.K. Sales Division, Mercia Road. 
Gloucester. 

A RELATIVELY inexpensive way of 
recording vision signals produced by a 

television camera would appear to be by 
running the tape linearly past the heads at a 
velocity many times greater than that required 
for the best quality audio recordings. TTiis is 
because the component sine-wave signals of 
sound extend in frequency to a little above 
J 5 Kc/s, while those of vision go up to about 
3 Mc/s and sometimes above, depending on the 
required picture definition. 

Major fast-running disadvantages are the 
need for a vast amount of spooled tape to 
provide a reasonable, continuous programme 
time, and the problems involved in maintaining 
a very constant tape velocity past the heads to 
keep the reproduced picture steady on the 
display screen. 

There have been several attempts at over- 
coming the problems involved in creating a 
linear video tape recorder at a tape velocity 
below the basic theoretical requirements. A 
form of cross-field biasing may eventually be 
adopted in this context provided a signal-to- 
noise ratio at least as good as 40dB can be 
attained, for a lower ratio can add very 
disconcerting grain to the reproduced picture, 
rather like working an ordinary television 
receiver on a weak aerial signal. 

Engineers Michael Turner and Norman 
Rutherford pioneered linear video tape record- 
ing in this countiy, and some time ago we 
heard about (or saw) the results of this in the 
original Telcan and the Wesgrove home video 
tape recorders. These engineers are still 
concerned with this mode of recording and 
have taken out patents on some of their 
ideas. An interesting one (No. 1,041,632) 
relates to recording the signal of the highest 
definition at or near the un-recorded level of 
the tape, near the level of maximum tape 
remanence. Peak-white signal is arranged to 
correspond to the un-recorded level, while 
black is arranged to correspond to the start of 
the non-linear part of the tape magnetisation 
characteristic. The sync pulses arc added on 

the characteristic between the two video 
signal levels. A special kind of recording 
head is employed to compensate for backward 
spread of the tape magnetism in conjunction 
with the recording of compensating pulses 
with the video signal. 

At the present state of the art, however, 
linear video tape recording cannot be con- 
sidered as being really successful. 

Professional video tape recorders use the 
transverse-scan recording system. Here, 2in. 
wide tape passes through the deck at a velocity 
of to 15 i/s, while, at the same time, video 
heads are scanning the tape across its width. 
Four heads are mounted equidistant round the 
periphery of a drum which is driven by a 
synchronised motor at a speed of about 
15,000 r.p.m. This results in side-by-sidc 
tracks being recorded across the tape at an 
angle deviating only by a small amount from 
90° to the direction of the tape. A sound track 
is recorded along the top edge of the tape and 
a synchronising track (to correct the speed of 
the head-drive motor should this tend to 
wander) along the bottom edge. 

The effective head-to-tape velocity of this 
scheme is around 1,500 i/s, which with head 
gaps no narrower than conventional ones can 
record up to about 10 Mc/s. The video signals 
in this type of machine are recorded within 
the protection of an FM carrier, and this 
results in a useable video bandwidth of about 
6 Mc/s, adequate for monochrome and colour 
signals of very high definition. These machines, 
of course, cost many thousands of pounds 
and are used essentially by broadcasting 
authorities, a well-known professional version 
being that by Ampex (i.e., the VR2000, suitable 
for wideband colour). 

A compromise between the linear and 
transverse techniques is an arrangement where- 
by diagonal side-by-side video tracks are 
recorded on the tape. This is known as the 
helical scanning system, since the tape is 
passed in the nature of a helix round the 
periphery of a fairly large drum, along the 
middle of which is a slot through which 
appear the poles of the video head. The head 
(or heads) is fixed to a rotating arm driven from 
a constant-speed motor system. 

The Sony recorder, submitted to us recently 
for test, uses this system in conjunction with 
two video heads and Jin. tape, as shown in 
fig. 1. The tape can be seen passing round the 
drum, while inside can be seen the rotating 
arms, each end carrying a head. The two head 
windings are connected on one terminal 
board, so that only three lead-outs are needed 
for the two heads, and these are extended into 
the machine via slider rings and brushes, seen 
in the centre of the head assembly. 

The heads themselves cannot be seen in this 
picture, neither can the slot in which their 
poles operate, but the head adjusting screws 
are just about visible at the ends of the rotating 
arm. The heads are adjusted along the arm so 
that the poles are only lightly in contact with 
the tape oxide. The small winding in the 
six-o'clock position is for synchronising the 

head speed, and will be referred to later. The 
heads rotate at 25 r.p.s. (for the British TV 
system) and this is arranged by a servo motor 
drive system. 

The tape is driven through the deck and 
round the drum at 7^ i/s in the usual way, and 
fig. 2 shows the capstan and pinch-roller. The 
head shown in this picture is a stacked arrange- 
ment for recording top-edge sync signals (for 
locking the speed of the head-drive motor) 
and bottom-edge sound signals. A part of the 
take-up spool can also be seen. 

Fig. 3 shows the detail of the other side of 
the deck, and the head here is for erasing the 
tape in the ordinary way before it arrives at 
the video drum. Full-width erasure is used, so 
that sound, vision and sync are all erased at 
the same time. This picture also shows the 
tape guides. Since the tape passes round a 
helix, the take-up spool is above the level of the 
supply spool and the tape is fed into and out of 
the helix by tapered tape-to-drum guides. One 
such guide can be seen in fig. 3 (bottom right), 
this tapering towards the top. 

The tape is in contact with the drum over 
about half its circumference and, because the 
heads are rotating at 25 r.p.s., each head pole 
is in contact with the tape for one-fiftieth of a 
second. Each diagonal scan on the tape 
therefore, corresponds to a period of time 
equal to one-fiftieth of a second. 

Now, a television picture is made up of two 
fields each having half the number of scanning 
lines of a complete picture. Thus, a 405-line 
picture has 202| lines per field. The lines of 
one field fall in the spaces between the lines of 
the partnering field. The lines are thus inter- 
laced, and this is what is meant by an inter- 
laced picture. The technical term for a picture 
is frame. Remember, two fields interlaced 
make up one frame. 

A television frame is produced in one-twenty- 
fifth of a second, and a field in one fiftieth of a 
second. It follows, therefore, that each 
diagonal scan on the tape records all the 
information of one complete field. 

When the Sony is recording pictures, only 
one of the heads is used. The other is switched 
out of circuit. The head in operation is fed 
with video information and it starts the 
diagonal scan on the tape at the instant that a 
picture field starts. This is ensured by the 
synchronising (see later). Thus, it records one 
field, misses the next one, records the next 
and so on, recording every other field only. 
Each diagonal track is of a width that it 
virtually contacts its neighbour, as shown in 
fig. 4. 

When the recording is played back, both 
heads are switched into circuit. This means that 
information is fed out of the head system 
every fiftieth of a second, yet information is 
fed in when recording only every other fiftieth 
of a second. In effect, only half the picture 
information is recorded, while each field is 
played back twice so as to make complete, 
full-line frames. In a real television picture, 
the information contained in interlaced pairs 
of adjacent lines differs slightly, but on the 
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Sony TVC 2000 domestic video tape recorder 

Fig. 3 (right): full-track 
erase head and angled guide. 

Fig. 7 (below): The complete 
TVC 2000 recorder and receiver. 

V-: 

* 
c. 

Fig. 2 (right): Stacked sound/control head. 
Capstan and pinch-wheel are also visible. 
Fig, S (below): Camera and 
tripod available for the TVC 2000. a 

•> 
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FIG- A TRACK ARRANGEMENT 
CONTROL TRACK - 

SOUND TRACK TAPE 
DIAGONAL VIDEO SCANS 

(RECORDED TRACKS) 
CORRESPONDING TO EVERY OTHER FIELD 

Fig. 1 (below): Video head 
drum with lid removed. 

■> 

O 
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Sony playback the information is exactly the 
same in each interlaced pair of lines. 

Thus, instead of the picture being made up 
of 405 lines of different information, it is 
composed of 2024 lines of different information, 
but occupying 405 lines on the screen. In an 
average picture, there is very little difference 
between the information of interlaced line 
pairs, so the fact that the same information is 
presented twice, occupying two lines, has little 
impairment effect on the picture as a whole. 

We have been talking about pictures of 405 
lines. This is not really correct, for no tele- 
vision picture uses all the lines. Some of them 
in each field are blacked out during the field 
synchronising period, and these can be seen on 
any television set by carefully adjusting the 
vertical hold control until the picture just starts 
to roll (up or down the screen). A black space 
can then be seen between the frames of picture, 
and here is where the blacked-out lines reside ; 
they become visible if the brightness control is 
turned up a little above normal. There are 
fewer than 400 active lines in a 405-linc picture. 

The video bandwidth required for a tele- 
vision picture is related to the number of lines 
to provide a balance between the vertical and 
horizontal definition. The vertical definition, 
of course, is fixed by the number of lines and 
a 405-line picture needs a video bandwidth 
approaching 3 Mc/s to obtain correct horizontal 
definition balance. A 625-line picture, on the 
other hand, requires a video bandwidth above 
5 Mc/s for correct definition balance. 

Now, since the Sony has a vertical definition 
corresponding to about 200 lines, the hori- 
zontal definition does not need to be as high 
as for a true 405-linc picture. The overall 
record/playback frequency response extends 
over a spectrum of 1.8 Mc/s to the —3dB 
points, and this provides a horizontal defini- 
tion which about equals the vertical, giving a 
picture of fair overall definition, but somewhat 
below that of an off-thc-air television picture. 

A very revealing video test is given by Test 
Card "D", radiated by the BBC and 1TV for 
picture quality assessment and adjustment. 
Fig. 5 shows an untouched photo of this Test 
Card as received by the monitor receiver of the 
Sony VTR at a distance of about 40 miles 
from a Channel 9 ITV transmitter, using an 
attic-type aerial. The picture quality is 
extremely good, lacking overshoot or ringing 
(i.e., black-after-white and white-after-black 
and multiple reflections of vertical picture 
elements), and the bandwidth embraces 
3 Mc/s, since on the picture the 3 Mc/s fre- 
quency gratings were resolved at fair contrast. 
These gratings can also be seen on the photo, 
but the printing block may fail to record them. 
The 2.75 Mc/s gratings, however, are displayed 
at full contrast. Incidentally, for readers not 
conversant with Test Card "D", the frequency 
gratings are enclosed in the circle and reading 
from left to right and from top to bottom they 
correspond to frequencies of 1, 1.5, 2, 2.5. 
2.75 and 3 Mc/s. 

(continued on page 473) 
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Can you spot the vital part 

that singles it out as aTruvox? 

Here's a clue. It makes for true fidelity recording. 
Superior sound reproduction. Maximum reliability. En- 
ables complete compatibility with all other makes of 
first-class audio equipment. And permits a price tag 
that's not as high as you might expect. □ Got it? Right! 
The Truvox Touch. The touch that means controlled 
quality — British through and through. Quality of design. 

Quality of components. Quality in skill and craftsman- 
ship. □ The Truvox Touch is Progress too. The constant 
awareness of advanced developments — all incorporated 
in the Series too range. □ Truvox, the name you know 
you can trust. Visit your Truvox stockist soon and ask 
to see his range of Truvox sound equipment. He'll be 
glad to answer any questions. 

The Belgravla 100. 2 track or 4 track. ^11 solid stale electronics. 5 watts output.8*x5' loudspeaker. V.U. meter. Separate record and play back amplifiers. Sourcc/tsno mon- itoring facilities. Teak cabinet. 93 gns. 

Standard Recorders R 102 (2 track) R 101 (4 track). All transistor solid state circuitry. Separate record and play back amplifiers. 3 heads. 3 motors. Tape/source monitoring. 89 gns. 

fe #f ** 

Stereo Tape Units PD 102 (i track) PD 104 (* track!. Ai: transistor solid slate circuitry. Full stereo facilities include lac/source monitoring and twin V.U. m3lers. 3 motors. 3 heads. 105 gns. 

Stereo Amplifier TSA 100. All transistor solid Slate circuitry. 15 watts per channel output. 5 input positions. Special tape/source switch. 49 gns. 

FM Tuner. FM 100. Britain's most advanced tuner. Solid slate circ- uitry. Full stereo muili-ple* facili- ties 'slide-in' decoder available. 32 gns. inc. tax. Plus 10% sur- charge 9/2d. 
. ••••••••••••«•• Loudspeaker LS120 (not illustrated) A compact, leak wood cabineted speaker using the latest, fully enclosed infinite baflle principle. 19 gns. inc. tax. Plus 10%surcharge5/9d. 

Write to K. C. Smith for 12 page full colour brochure and com- 
plete technical specifications of the Series 100 audio products. only Truvox can build you a TRUVOX 

TRUVOX LIMITED • NEASDEN LANE-LONDON N W1 O • T E L E P H O N E : D O Llis Hill SO11 
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A JAPANESE MIRACLE CONTINUED 

tape and then played back on the monitor; 
the result is shown in fig. 6. On the screen the 
2 Mc/s frequency gratings were just visible, 
and the 1.5 Mc/s gratings at full contrast; the 
photo barely defines the 2 Mc/s gratings, but 
clearly shows the 1.5 Mc/s gratings. This test 
of video bandwidth corresponds closely to the 
bandwidth tests made by other means. 

So much, then, for the overall video band- 
width and the picture definition ; what of the 
machine generally ? The complete system 
consists of three units : the video tape recorder 
proper, the monitor television unit, and the 
camera unit. The television monitor is a 
slightly modified transistor 9in. receiver which 
operates normally on all 405-line BBC and 
ITV channels. This is (and has been) available 
from Sony agents purely as a TV set of portable, 
mains/battery design. 

In the Sony VTR system this receiver, with a 
front-panel switch changing from off-the-air 
operation to VTR operation, is fitted in a 

Fig. 5 

substantial carrying case along with the 
recorder, as shown in fig. 7. The monitor is 
set-up on a pivot arrangement so that it can 
be folded right down into the case, operated 
vertically or between the two positions. This 
intermediate position is shown in the photo, 
and the picture on the screen is a tape record- 
ing being played back. 

The camera on the top of the tripod (sup- 
plied) is shown in fig. 8. This takes any C- 
mounting 16mm. lens system, and the standard 
lens fitted is fl.9 25mm., with iris stopping 
down to 122. Focus goes from a foot or so to 
infinity, while the depth of focus depends on 
the f-setting, as with any ordinary film camera. 

The camera has an electronic focus control 
on the rear panel (to focus the electron beam 
on to the camera tube target) and a pre-set 
beam current adjustment. This latter, once 
set automatically, caters for a wide range of 
light intensities. This avoids having to make 
frequent adjustments to the optical iris to suit 
the prevailing light conditions. 

The camera contains transistor electronics 
and 50-field video signals are supplied to the 

Fig. s 

tape recording unit through a fairly long 
length of DIN-terminated multi-conductor 
cable. The camera is also powered from the 
tape unit through a separate cable. 

The tripod is a light-weight metal type with 
telescopic legs and axial, vertical and hori- 
zontal shifts with appropriate locking arrange- 
ments. The picture 'seen' by the camera is 
usually viewed and set up from the monitor 
screen, but once the electronic and optical 
controls have been set, viewing is handled by 
the pull-up frames shown on the top of the 
camera in fig. 8. 

The complete Sony system does four things: 
(i) It acts as an ordinary television set on 
BBC1 and the ITV channels. The large control 
at the right is the channel selector and fine 
tuner, and the volume control is directly below. 
The purpose of the switch has already been 
explained, (ii) It can record and play back the 
sound and vision of any television programme, 
(iii) It can serve as a closed-circuit television 
system on both sound and vision so that the 
monitor screen displays whatever the camera 

(continued on page 488) 
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TC-200. Complote 4-track stereophonic and 
monophonic tape recording system. 2 full range 
balanced speaker systems. Sound-on-Sound. Variable tone control. 2 VU meters. Tape 
index counter. Instant stop, individual track 
selection. Recording monitor. Transistorised 
pre-amplifier. Individual level controls on each 
channel. Complete with 2 dynamic microphones. 
72 Gns. 

- 

«; a?/1,; s> 

f« 

TC-777A. Professional 2-track monophonic tape recorder. 3 head, 3 motor system. Completely tran- 
sistorised circuit. Feather touch pushbutton electrical 
control. Perfect head shield for hum-free playback. 
Separate Line Mic level controls for mix recordings. 
Monitor switch. Vertical or horizontal operation. 
Electrical tape speed selector. Automatic shut-off. 
Index tape counter. Instant stop. VU meters. Remote control. ISS Gns. 

O 
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TC-260. A brilliant new 4-track, record and play- 
back volume controls. Bass and treble controls. 
VU meters. Automatic tape stops. 7' tape. 
2 speeds. Superb Hi-fi quality. Complete 
including 2 dynamic microphones, fantastic value 
at 97 Gns. 

* 

■ 

At "THE NUSOUND SONY CENTRE" we have on 
display the complete SONY range of superb tape 

* 
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TC-250A. An ideal addition to any high fidelity 
sound system. Easy to operate, functional design, 
solid state (all transistor) circuit. A studio 
quality 4-track, 2-channel stereophonic mono- 
phonic recording and playback tape deck with 
recording and playback pre-amplifiers. 57 Gns. 

recorders, from the amazing value for money SONY 
TC-200 to the fabulous SONY TC-777A. Every model 
in the SONY range is available for immediate demon- 
stration and may be compared with any other make and 
model available today, for in addition to the complete 
SONY range we carry the finest selection of recorders 
to be seen in this country. 

Our expert sraff, all 100 per cent SONY enthusiasts are 
able not only to demonstrate these wonderful recor- 
ders but to give you expert advice and technical 
assistance based upon years of selling SONY tape 
recorders. Remember if its SONY you are interested 
in then there is only one place to go and that is "THE 
NUSOUND SONY CENTRE". 

Situated almost immediately oppositefamousLiverpool 
Street main line station and next door to the well 
known Bishopsgate Institute "THE NUSOUND 
SONY CENTRE" is one of the most accessible show- 
rooms in London. Open Monday to Friday 9 a.m. to 
6 p.m. Closed all day Saturday. Open Sunday 10 a.m. 
to 2 p.m. 

/V 
0 & /J' 

TC-900 Portable. SONY-O-MATIC (automatic 
recording levej control). All transistorised. 
Battery or mains power operation. Dynamic microphone with remote control. Tone control. 
Special SONY Super Dry battery with long life. 
AC adapter. 2 speeds. Lightweight. 29 Gns. 

Bishopsgate 
Institute 

THE 
'NUSOUND | 

SONY 
CENTRE 

BISHOPSg^^T 

1 Liverpool Street Station; 

FREE TRAVEL 
This unique facility offered by 

"THE NUSOUND SONY CENTRE" entitles all our 
customers to a refund in full of all travelling expenses 
incurred to and from our showroom. Complete coupon 
today and send to "THE NUSOUND SONY CENTRE" 
for full details of how you can benefit by this unique offer. 

THE NUSOUND SONY CENTRE 
228 Bishopsgate, E.C.2. 
Tel.: BIShopsgate 2609 

Please send me by return a Free Travel 
Voucher together with full details on SONY 
Models type.. 
Name ... 
Address 

^ Post to: THE NUSOUND SONY CENTRE 
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PART 13: THE 

TRANSISTOR EFFECT 

BY MICHAEL GORDON 

IF we take a transistor and bias the emitter 
junction for forward conduction and the 

collector junction for reverse conduction, the 
information that we have gleaned from past 
discussions on diode junctions would lead us 
to suspect that we should obtain a relatively 
high current in the emitter/base circuit and a 
relatively low current in the collector/base 
circuit. 

We may, however, be very surprised to 
find that we do, in fact, have our normal 
forward current in the emitter/base circuit, 
and not a low current in the collector circuit, 
as we would expect, but a high current here 
also ! We would probably think that some- 
thing is amiss with the transistor or that we 
have got the collector voltage polarity reversed 
(putting this junction also into forward 
current). 

Changing the transistor and checking the 
collector potential would give the same results, 
so then we may start a bit of head scratching. 
Eventually, having no other knowledge, we 
would discover that the high collector current 

drops almost to zero, registering just collector 
junction leakage current, when the emitter/base 
forward current is switched off. Moreover, 
we would discover that the collector current 
has some relationship to the amount of 
forward current flowing in the emitter/base 
junction. 

Our meters would show that as the emitter/ 
base current is increased in the forward 
direction from zero, so the collector current 
rises to a saturation value when further 
increase in emitter/base forward current fails 
to evoke any further rise in collector current. 
In other words, we would have discovered 
the transistor effect. 

Fig. 1 shows respectively at (a) and (b) the 
'on/off conditions, at (i) for a p-n-p transistor 
and at (ii) for an n.p.n transistor. The only 
difference lies in the polarity of the potentials 
applied to the junctions. This was considered 
last month, but let us recapitulate on this 
important aspect again. The collector junction 
in a p-n-p transistor for forward conduction 
requires to be biased so that the collector 
electrode is positive with respect to the base. 
In an n-p-n transistor this is reversed, and the 
collector electrode requires to be biased 
negatively with respect to the base for forward 
conduction. 

The emitter junction is the same, so that for 
forward current the emitter electrode relative 
to the base has to be positive on a p-n-p 
transistor and negative on an n-p-n transistor. 
We can look at the emitter junction from base 
relative to the emitter, so that for forward 
conduction the base of a p-n-p transistor needs 
to be negative with respect to the emitter and 
positive with respect to the emitter for an n-p-n 
transistor. 

It is best to look at the emitter junction 
biasing in this way because the emitter/base 
potential is generally known as the base bias. 

At (a) in (i) and (a) in (ii) in fig. 1, the base 
bias is for forward conduction, thereby giving 
rise to the relatively high collector current due 
to the transistor effect. The transistor effect is 
also revealed at (b) in (i) and (ii), since here the 
base bias is switched off, thereby causing the 
collector current to collapse to a very low 
value, equal to the collector leakage current 
(that is, the current flowing when the collector 
junction is biased for reverse current). 

It should again be stressed that under normal 
operating conditions both p-n-p and n-p-n 
transistors have a base bias for forward conduc- 
tion while the collector junction is biased for 
reverse conduction (not for forward conduc- 
tion). The relatively high current in the 
reverse-biased collector junction when the base 
bias is for forward conduction is given by the 
transistor effect alone. 

To sum up, then, the greater the bias in the 
forward direction applied to the base, the 
greater will be the flow of collector current. The 
junction currents, of course, arc limited by 
the ratings of the transistor, and in practice the 
base bias represents a very small value of 
forward current, while the collector current is 
considerably greater, to some extent promoted 
by a higher potential at the collector junction 
than at the base. 

In fig. 1 the resistors marked Rb limit the 
base current, while those marked Rc limit the 
collector current so that the ratings of the 
transistors are not exceeded. A prime rating 
is junction power dissipation, this being the 
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product of the potential across the junction 
and the current through it. 

A full explanation of the transistor effect 
would demand a discourse into the realms of 
physical science, which is well outside the 
scope of this series of articles. Nevertheless, 
some explanation is needed to satisfy the 
enquiring mind, and from first principles we 
can reason as follows. 

Let us first consider an n-p-n transistor, in 
which the emitter, being of n-type semi- 
conducting material, produces negative current 
carriers (i.e., electrons). Now, owing to the 
base being biased for forward conduction, the 
emitter electrons flow into tne base, and many 
of them diffuse across it and come under the 
influence of the collector potential. This is 
positive on an n-p-n transistor, as will be 
recalled, so the negative electrons are thus 
attracted towards it and eventually flow into 
it, thereby creating the collector current. 

Almost all the negative current carriers 
delivered by the emitter arrive at the base and 
only a few combine with the holes in the base 
layer. This effect does result in a small loss of 
charge, but this is countered by the continued 
flow of forward current in the emitter/base 
junction. The voltage developed across the 
emitter junction is dependent on the junction 
current (usually called the base current). Thus, 
an alteration in base current alters the current 
flow in the collector-emitter circuit, as already 
explained. 

It is interesting at this stage to compare the 
operation of an n-p-n transistor with that of a 
valve. It is the heated cathode in a valve that 
produces the electrons, and these are emitted 
into the vacuum of the valve's envelope. The 
valve's anode is subjected to a positive potential 
(relative to the cathode) which attracts the 
electrons towards it, and anode current flows. 
Between the cathode and the anode is located 
the control grid, which is biased negatively 
with respect to the cathode. The grid, however, 
is of a mesh construction so electrons can pass 
through it to the anode. The quantity of 
electrons flowing (constituting the magnitude 
of anode current) is controlled by the negative 
bias applied to the grid. 

With the grid very heavily negative, the 
negative electrons are repelled and none get 
through to the anode. This is the condition of 
anode current cut-off. As the grid is made less 
negative, so more and more electrons manage 
to get through the mesh, and the anode 
current rises. 

The cathode, grid and anode of a thermionic 
valve, then, can be likened to the emitter, base 
and collector of a transistor ; but this analogy 
cannot be taken too far. A valve operates in a 
vacuum while a transistor operates in a pure 
crystal with the controlled addition of impuri- 
ties (to add the current carriers—these are 
given in a valve by the heated cathode). 

A very important difference, however, is 
that while the anode current of a valve is 
controlled by a voltage at the control grid, the 
collector current of a transistor is controlled 
by a forward current in the base circuit. The 
control circuit of a valve is thus at high 
impedance (no current flowing), while the base 
or control circuit of a transistor is at low 
impedance (current flowing). It is for this 
reason that a valve is often called a voltage- 
operated device and a transistor a current- 

(conlinued on page 477) 
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Record it...and 

hear the play-back 

simultaneously 

on the 

Brenell Mk5 Type M 

a 

© • . 0 

—andbe sure it sounds superb! 

Loudspeaker tape monitoring, enabling you to check 
and adjust your recording as it is being made, is only 
one of the assets of this outstanding recorder. All the 
features the discriminating recordist has come to ex- 
pect from Brenell tape recorders are here—and many 
others, too. Four speeds (frequency response 40- 
20,000 c/s at 15 i.p.s.), mixing, superimposing, hinged 
deck, pause control, safety erase lock, 8i" dia. spools, 
etc. The price? 93 gns. For the stereo enthusiast 
there is the STB2, £150. 
Write for illustrated leaflet TR//2 

The key to Brenell's leadership— 
The Mark 5 Series 3 Deck 
Used on all Brenell models mono and 
stereo. Provision lor 4 heads. Four tape 
speeds.Wow and flutter content below 
0.10 at 7i I.p.s, Fast rewind and 8J' 
dia. reel accommodation. (Version 
availableto take up to 10i" NAB 
reels) Price £34.0.0 

Brenell 

BRENELL ENGINEERING CO. LTD. 
231-5 LIVERPOOL ROAD, LONDON, N.I. NOR 8271 (5 lines) 
GD611 

It's as easy 

to edit a tape 

as cover a cut- 

when you 

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

1 2 K L aA 

m x m x® \ ms 

3 NOW n |n PER PKT. 

- O'a s0PFU2C4ES 
N N 

Get Dry-Splice 

from your 

usual supplier 

or 

send for FREE trial 

For Free trie! supply, send stamped, addressed envelope to 

LENNARD DEVELOPMENTS LTD 
7 SLAOES HILL ENFIELD MIDDLESEX TELEPHONE; KEATS 0601 

/I 

□RV SPLICE > A 
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BATTERY TAPE RECORDERS CONTINUED 

operated device. To keep the record straight, 
however, it should be mentioned that there is a 
type of transistor (called a field-effect transistor 
—F.E.T.) that has a very high input impedance, 
but this is not yet employed in tape recorders, 
though at the time of writing is finding applica- 
tion in the housing of very low-level micro- 
phones. 

Having now a basic idea of how the n-p-n 
transistor operates, the same mode of illustra- 
tion should be applied to the p-n-p type. Here, 
because the emitter is p-lype semiconducting 
material, the emitter passes holes to the base 
when base current is flowing, and these diffuse 
through the base layer, and are attracted to the 

negatively charged collector, thereby giving 
the collector current, which is a function of the 
base current, as in the n-p-n transistor. 

From the aspect of the use of transistors in 
tape recorders, the most important point to 
remember about the two types of transistor is 
the polarity of the electrodes. If a transistor is 
connected with the incorrect polarity (i.e., by 
inadvertently connecting the supply source or 
battery round backwards) it will almost 
certainly change its characteristics permanently 
for the worse ; that is, if it is not completely 
destroyed. 

Since a transistor is basically similar to a 
valve in the aspects just considered, it follows 
that it can be connected in circuit in a similar 
manner to a valve. This is, indeed, true and 
it is sometimes possible to substitute a tran- 

FIG. 

Rb 
£-VW- 

T  

ON 

mA 

(a) 

(0 p-n-p r-(S)—i 
mA 

T_ 
(b) 

mA 

r—VW 

(U) N-P-N 
mA 

OF? 

FIG. 2 HT+ 

Co 
I— 

R« I T ourpur INPUT 
Ck 

u 

SUPPLY 
-VE Rc 

Co Rbl 
Cb 

INPUT Rb2 OUTPUT 
Rt O 

SUPPLY 
• +VE Rc 
Cc Rbl 

H Cb 

INPUT OUTPUT Rb2 

LXI 
Cz 

HT+ 

Rbl* 

Rb2SCb: 

Rc 
SUPPLY 

VE 

Ce, 
, OUTPUT 

INPUT SR« 9 

(«) 

Rc 
1 SUPPLY 
> +VE 

Rbl* 

Rb? > Cb! OUTPUT 
INPUT <R« O 

C9 

HT+ 

Co 

INPUT SR9 

nv 

Ck 

Rk< OUTPUT 

Mo 

SUPPLY 
-VE 

Rbl 

Cb 11 

i". 
INPUT < >Rb? 

Cc 

1 

Re< OUTPUT 

1° 
(fi 

Rbl 
Cb 

SUPPLY 
+VE 

INPUT S Rb? 

Cc 

Rc S OUTPUT 

sistor for a valve provided due consideration 
is given to component values, supply potentials, 
polarities and so forth. 

Most of the transistors used in battery- 
powered tape recorders are arranged as signal 
amplifiers and impedance matching devices, 
and it is from these aspects that we shall 
commence our discussion on transistor circuits, 
absorbing the necessary basic theory as we 
proceed, but always keeping as practical as 
possible. 

Fig. 2 shows the three chief valve configura- 
tions at (a), (b) and (c). These are respectively 
the grounded-cathode circuit, the grounded- 
grid circuit and the grounded-anode circuit. 
At (a) the input signal is applied at the grid 
and taken from the anode, at (b) the input is 
applied to the cathode and taken from the 
anode and at (c) the input is applied at the 
grid and taken from the cathode. The most 
well known circuit is that at (a). Circuit (b), 
sometimes called the cathode input circuit, has 
a low input impedance and a high output 
impedance, while circuit (c), sometimes 
called the cathode-follower, has a very high 
input impedance and a low output impedance. 

The input and output impedances of (a) are 
both high, and this represents the basic 
amplifier. 

In all the valve circuits, Rg is the grid 
resistor, Rk the cathode resistor and Ra the 
anode load resistor. In (a) the input signal is 
fed through capacitor Cg and extracted 
through Ca, these capacitors passing the 
signal while isolating the connected circuits 
from the DC. In (b) the input signal is applied 
through Ck and extracted through Ca, while 
in (d) the input signal is applied through Cg 
and extracted through Ck. 

For a valve to work correctly, its control 
grid must be biased a little negatively so that 
the positive and negative half cycles of input 
signal will swing the anode current up and 
down the characteristic curve with the minimum 
of distortion. A battery is rarely—if ever— 
used nowadays, and the bias is provided by 
the volts drop across the cathode resistor due 
to the anode cathode current flowing through 
it. 

Consider circuit (a). Here anode current 
flows through Ra and Rk. The latter is usually 
of a lower value than the former, and a small 
voltage is developed across it, making the 
cathode positive with respect to supply zero 
(i.e., HT negative). A typical volts drop here 
may well be 3V. Thus, the cathode is three 
volts positive with respect to the HT negative 
line. Now, since the control grid is connected 
to HT negative through Rg, the cathode is 
also 3V positive with respect to the control 
grid, which is exactly the same as the grid being 
3V negative with respect to the cathode. Hence, 
the control grid is automatically biased 
negatively, as required. 

The same applies to Rk in all circuit con- 
figurations. Ck in (a) shunts Rk simply to 
bypass any signal voltage across the resistor, 
the presence of which acts as negative feedback 
and reduces the stage sensitivity. 

We need signal across Rk in (b), of course, 
so Ck here is the coupler. The same applies to 
circuit (c), again Ck being the coupler, as we 
have seen. Ca in (c) holds the anode at earth 
line potential signal-wise, which is a require- 
ment of this circuit. 

(.continued on page 488) 
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GREAT firms like Grundig make so many 
tape recorders that choosing a particular 

model to discuss is rather like judging a beauty 
contest. As always, there are a few choice 
contenders, scoring on this or that professional 
point; and one or two who seem to have 
strayed by accident from the knobbly knees line 
across the way. The safe way of avoiding 
having one's eyes scratched out is to select a 
'typical' model. 

The Grundig stable can be divided into the 
earlier 'solenoid' models, the Reporter range, 
and the scarifying relay-laden types such as 
the S20 and 830, then the 'single-control' 
group, such as the TK20, 25, 35, etc., and the 
later abrupt change of style that brought us 
the TKI4,23, 40, and now the 17,18,120, 400 
and the L variations. This is a very broad 
division, taking no account of the TK6, and 
the stereo models of the TK41, 46 category, 
which have some very striking differences in 
both deck and electronics. Nor does it embrace 
the tiny ENS, which I hope to be allowed to 
deal with later. 

For the present, let us take a middle course 

recessed clamps at the rear. Head assembly, 
spool carriers, belts, levers and keys are all 
then accessible. 

When re-assembling, it is easier to fit the 
rear edge into its recess first, with the plate 
resting just above the keys at the front, then 
depress the outer key on one side slightly, press 
the plate down and do the same on the other 
edge, finally applying even pressure at the 
sides to allow it to seat firmly all round. Take 
care with the positioning of the edge-controls, 
milled plastic wheels for the volume and tone 
controls, to ensure that they do not foul the 
side of each cutaway. 

A point to check when the plate is off: the 
on/off switch attached to the volume control. 
This is a simple device, depending on the 
rotation of the control spindle, but as it is held 
in place by a small screw, which can work 
loose, intermittent action, occasional arcing or a 
completely dead machine may originate from 
this minor fault. 

The base is held by four screws through the 
rubber feet. When this is removed, the lower 
part of the circuit board can be seen, with its 

removal of the board are loss of gain, severe 
distortion or oscillator failure. The first two- 
faults should lead one immediately to the two 
coupling capacitors, 0.022nF, between the 
successive triode amplifiers, and the last may be 
a breakdown of the 3,300pF capacitor which 
tunes the oscillator coil, or a leak across the 
bias trimmer. (On the later j-track models of 
similar design, there may be a tendency for 
track switch faults to give misleading symptoms, 
and this should be checked before dismantling. 
The track switch on these machines is on the 
rear top deck.) One cause of oscillator failure, 
or apparent weakness, is a worn or damaged 
erase head. If a good recording can be made on 
'clean' tape with the erase head disconnected, 
but erase is weak and recordings distorted 
when this is replaced, suspect the erase head 
itself. 

The connections to the oscillator coil are 
very easy to get at, being taken to tags adjacent 
to tne coil itself, and tests are easily made for 
continuity and relevant voltages (given on the 
diagram). One possible trouble that has been 
noted is the off-tuning of the oscillator by the 

\ 

BY H. W. HELLYER 

and look at the first of the key-operated 
group, the TKI4, whose circuit appears on the 
facing page. The deceptively simple two-valve 
amplifier shows what can be done with some 
clever mechanical switching, while the deck 
mechanism is basically similar to the later, 
more ambitious models. It thus gives us a 
good descriptive talking point. 

This machine is a good deal easier to 
service than its predecessors. Removal of the 
top cover and the base allows access to most 
of the 'vitals', and releasing the amplifier 
printed-circuit board to the extent of its 
connecting leads lets one carry out the majority 
of tests with the machine in a working mode—a 
facility which some other manufacturers would 
have done well to copy 1 

The top plate is removed by releasing the 
four fixing screws (noting that the short one 
comes from the position near the start key—at 
front right), then pressing down slightly on all 
six keys to let the lips cleat the cutaway of the 
plastic. A gentle upward pressure with the 
thumbs then raises the moulding enough to 
let one lift it forward and up, clear of the 

metal screen mounted on spacers fitted to the 
four holding screws. Slackening these screws 
slightly renders the screen plate loose enough 
to be slid down until the screw heads are clear 
of the eyelet shape of the retaining holes, and 
it may then be lifted away. This gives access 
to the solder-point side of the printed board, 
but to get at the components it is necessary to 
take out the screws completely and release the 
crank arm of the record switch from a slot in 
the Paxolin slider. This can be reached from 
the side without mucti trouble—and it is vital 
to remember not to overlook replacing this 
lever in its slot when re-assembling, or you may 
damage the switch. 

The board swings down, hinged by its 
connector leads which all approach from 
harnesses at the rear (the bottom when the 
machine is stood up for easy servicing). Some 
hum and perhaps a measure of instability may 
be noted if the machine is operated in this 
position with the screened plate removed, but 
this presents little difficulty except with the 
very rare distortion or noise fault. 

In the main, the faults that may lead to 
479 

iron-dust core dropping down in its former. 
Look for the base of the slug resting against 
the strip of transparent adhesive at the hole 
in the printed circuit board. 

Note that the amplitude of the oscillator 
signal is determined by the amount of feed- 
back from the transformer secondary to the 
ECL86 pentode grid. The weak link here is 
the 100K preset resistor, again accessible 
through a hole in the printed board, and too 
easily damaged by over-eager pressure. This 
lifts the rotating part of the slider and makes 
for bad contacts. Quite tantalising faults can 
occur from such trivial causes. 

A small cause with a disturbing effect is that 
other favourite, the erratic switch. In this 
case, crackles and odd noises during Play, but 
apparently good recording, or good play with 
intermittent recorded bursts of distortion may 
have their origin in nothing more serious than 
a slightly loosened or offset screw in the swivel 
bracket of the Record pusti-button. The 
amount of movement of the lever that engages 
the switch slide is determined by a screw 

(continued on page 481) 
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LOEWE^)OPTA 
Hi-Fi Tape Recorders 

FOPl PERFECTION IN SOUND 

THE NEW OPTACORD 408 

THE MOST COMPACT MAINS 
AND BATTERY RECORDER 
Single Speed 3£- i.p.s. Twin Track. For use on 
Mains, Batteries and Car Batteries. 

39gns 

THE LATEST OPTACORD 416 
OPTACORD 4I6 

Specifications as Optacord 408 plus dig. counter 
tone and volume controls, 2 speeds: i.p.s. and 
1J i.p.s. Twin Track. 

OPTACORD 4I6 DIA 
AS Optacord 416, with built-in Synchronisation 
for Automatic Slide Projector. 

51gns 

62gns 

'■vv 

THREE - IN - ONE MAINS — BATTERIES—CAR BATTERIES 

71-73 GREAT PORTLAND ST., 
LONDON, W.I. 

Tel: MUSeum 2901/5 

, ^PH?/p.Fi^^VS0X 

PANG JELEfr^'VKEN A/ 

^INS 

MNOBESe 

12 Mimthl, Cash 
Deposit Payments Price 

4-TRACK £«.<). £ ». d. Cm. 
Playtime ... 9 9 0 Ml 6 27 

3222   12 5 0 2 0 10 35 
TKI40 ... 13 6 0 2 4 9 38 
L3558   14 14 0 2 9 0 42 

3224   IS 8 0 2 II 4 44 
Vanguard ... 20 13 0 3 8 10 59 

EL3556   21 14 0 3 12 4 62 
MAINS 2-TRACK 
Ferguson 3220   8 IS 0 I 9 2 25 

TKI20 ... 10 6 6 114 5 29i 
823   18 18 0 3 3 0 54 

MI<.5/3 ... 25 18 0 4 6 4 74 
Mk. 5/3 'M' ... 32 II 0 5 8 6 93 

Ferrograph 631  33 5 0 5 10 10 I |7-\\N rerrograpn <mi  3J 5 0 5 10 10 95 
Ferrograph 633 Connoisseur 

42 0 0 7 0 0 120 

T^fllECORDER CO 

Just released : ... .5.6 o 216 o 48 
AKAl Model 1710 tZUfusts::: il 'l 0 ? 7 I II 

Akai 1710   27 13 0 4 12 2 79 
^ SPFFHS ln«; nnfionaI\ 4-TR APK Sonv TC260   33 19 0 5 13 2 97 

Just released: 
AKAI Model 1710 

3 SPEEDS (15 i.p.s. optional). 4-TRACK 
STEREO. 2 BUILT-IN-SPEAKERS 5" x 7". 
2 VU METERS. 7' TAPES. OUTPUT 5 
watts per channel. VERTICAL or HORIZON- 
TAL USE. INCOMPARABLE VALUE 79 Gns. 

THE RECORDER CO 

(DEPT. RM) 186-188 WEST END LANE, 
WEST HAMPSTEAD,LONDON NW6 

Telephone : SWI 4977 
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16 0 2 16 0 48 
19 0 3 6 6 57 

5 0 4 7 6 75 
Akai* 1710   27 13 0 4 12 2 79 

/ TC360   33 19 0 5 13 2 97 
Tandberg Series 12 ... 36 15 0 6 2 6 105 
Truvox PDI04   36 15 0 6 2 6 105 
Beocord 1500   36 15 0 6 2 6 105 
Revox 736   44 9 0 7 8 2 127 
Beocord 2000K  47 5 0 7 17 6 135 
Beocord 2000T De Luxe 48 13 0 8 2 2 139 
Akai X-350   66 10 0 II I 8 190 
Akai X355   83 6 4 13 17 9 239 
BATTERY 
Philips EL330I ... 
Telelunken 301 4-T 
Akai X-4 Stereo 
Uher 4000 L 

9 9 
18 
34!! S 

... 36 I 

I II 6 27 
3 3 0 54 
5 15 6 99 

0 6 0 2 103 
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FIG. 2 GRUNDIG TKM 
AZIMUTH AND PINCH PRESSURE ADJUSTMENTS 

R/P 

0 

V\\\\W 
LINK 

OPERATING 
LEVER 

TAPE RECORDER 
SERVICE 
CONTINUED 

R/P—record play/head. 
E—erase head, g—guides 

a—azimuth adjusting screws, 
b—pressure roller bracket tension 
spring, c—pressure sling tension 

sping. d—head shield plate on leaf 
spring, o—auxiliary brake lever. 

adjuster and a small grub-screw limiter in the 
portion of lever that is pushed by the bottom 
of the push-button. There is no need to 
dismantle the printed board to check the 
engagement of the lever with the slide, as the 
makers have kindly provided a peep-hole for 
our benefit. 

Belt changing on this model is very easy—a 
great improvement over earlier models. All 
that is necessary is the removal of the head 
mounting plate, shown in fig. 2, and the three 
bells are immediately accessible. Removing 
this plate is quite simple, but there are one or 
two small points to watch for. First, slacken 
the fixing screw and withdraw the EM84 
complete with base and clip. Next, slide the 
small brass dust-cover up and off the capstan 
spindle. The easiest way to do this is with the 
spindle turning. While this important little 
joker is otf, clean the nylon bush with methy- 
lated spirit and remove any foreign matter 
from around the inner surface. The upper 
bush of the flywheel can be cleaned when the 
plate is removed. 

Release the holding screws of the plate and 
lake care to retain the clip under the right one. 
This clip is used to provide a mounting hole 
for the lop-plate fixing screw. 

Once the plate is loose, move it slightly until 
the operating lever at the right is free of the 
fork of the pressure roller arm. Both slide in 
a cutaway bracket, and as the roller arm is 
strongly spring-loaded, refitting will need a 
little patience and juggling. Another point is 
the link at the left which fits in a small slot of 
the pause button lever, middle of the left- 
hand three. This needs a bit of finesse when 
refitting, and care should be taken that it is 
linked on the auxiliary brake lever (e in fig. 2), 

JAPANESE MIRACLE CONTINUED 

The picture in fig. 5 was recorded on the 
'sees' without the recording system being 
operated. The sound accompaniment in this 
case emanates from the monitor's own speaker 
(only a small one, of course). And (iv), it can 
record and playback the sound and vision of 
any closed-circuit set-up as in (iii). To show 
how well these functions work, two sets of 
off-the-screen photos were processed, one set 
using a TV card as already discussed, and the 
other using the camera. 

Fig. 9 shows a monitor picture of a girl 
televised by the camera at fl.9, 8fi. and 
illuminated by a 375W floodlight. This same 
sequence is shown again in fig. 10 but this time 
played back from the tape after being recorded. 

the correct way up. Never apply force when 
refitting. It is so easy to bend small levers. 

If the tape position indicator belt is slipped 
off first, it is easier to release the head plate, 
without fouling the auxiliary brake lever. The 
whole plate can then be swung away to the 
right, hinging on its leads. The motor pulley 
to flywheel belt is taken off first, pulling it 
carefully between the motor pulley and idler 
wheel used for fast forward movement, while 
rotating the parts by hand. Always use this 
method when removing or fitting belts to 
prevent unnecessary strain. The principle is 
the same as getting the chain on a bicycle or a 
fan-belt on a motor-car, i.e., letting the peri- 
phery of the larger wheel do the work of 
pulling the belt into place. (On some Philips 
machines, for example, this is the only way of 
fitting the rather tight belt, and on the Ampex 
deck the width of the pulley flanges is such 
that the first time one replaces a drive belt one 
offers up a fervent prayer. 

The take-up belt, which is usually the one 
that needs changing, giving the symptoms of 
poor take-up toward the end of the spool, is 
looped over a pulley section at the base of the 
flywheel. Do not try to remove the flywheel, 
but loop the belt over it carefully and hold in 
place with slight tension before slipping it 
gently over and round the clutch drum. A 
twist or two of the flywheel by hand will then 
run it into place. Before re-assembling, check 
that neither belt is fouling any of the deck 
assembly and clean any oil or grease from the 
bells with methylated spirit. The motor 
pulley is a thrust fit on the motor spindle, and 
there is a possibility this may have been 
compressed slightly on the torsion spring. A 
pair of claw pliers is a great help in positioning 

There is little difference in definition between 
the two pictures. Better pictures can be 
obtained at close-up distances and in bright 
daylight, but the exercise was to see how the 
system operated under lighting conditions that 
could be obtained in the home during a winter's 
night and at medium distance from the camera. 

There is some loss in definition as would be 
expected from the Test Card experiment, but 
the quality of the system is perfectly acceptable 
and corresponds to an average quality television 
picture found in most homes. 

The contrast range on playback is extremely 
good, as can be seen in fig. 6 (note the vertical 
contrast squares in the middle of the circle). 
Both line and field synchronising are also 
excellent. This was tested by recording several 
thirty-minute TV programmes on tape and 
then playing them back. At no time was there 

this at the correct level, with belt 14.5mra. 
above the chassis. Watch out for distorted 
fan blades on the models with top-mounted 
plastic or metal fans ; these can soon chop 
and ruin a new belt. If there is a slight metallic 
noise, in some cases like a varying motor hum, 
make sure the blades have not worked loose 
at the roots, and the bush is a good fit on the 
spindle. Some models in the TK14 and TK23 
series have fans at the base of the motor, 
which can also work loose and cause odd 
noises. 

The brakes on this model seldom need 
attention, but care should be taken to ensure 
that the two long curving rods are free. With 
each brake engaged, its appropriate rod should 
have at least a millimetre play, and the brake 
bracket must be able to move fully to clear 
the pad from the edge of the spool carrier. 
Note the positioning and arrangement of the 
brakes, which ensure that the correct tension 
is applied according to the direction of rota- 
tion. 

One final point worth mentioning here is 
the tendency for guide wear. This can cause 
wow and is not always an obvious fault. A 
bright light shone across the head channel 
soon reveals flats on the cylindrical barrel 
sections. Apart from replacement, the initial 
cure is to slacken the guide slightly, turn the 
barrel section and retighten, making sure that 
the height of the guides is correct—a mal- 
function also revealed by wear marks. It is 
surprising the amount of abrasive action tape 
oxide can have ! 

Before refitting the top plate, run the 
machine. A scraping noise may indicate that 
the two clip brackets holding the head cables 
are slightly offset and intermittently fouling 
the flywheel upper rim. Check the clear run- 
ning of the pressure roller, which is spring- 
loaded and, to a certain extent, self-adjusting. 
Note the tension of the pressure sling which 
takes the place of pads. Beware of cleaning 
the heads and running the machine before the 
cleaning fluid is completely evaporated ; this 
takes the flock surface from the sling and can 
cause curious squeaking noises. Note the 
head face plate, intended to prevent hum and 
noise pickup, and which should sit flat and 
true across the head shielding when the machine 
is switched to play. 

Much of the foregoing applies also to the 
TK23, except that this model has the track 
switch, and an autostop, the lead to which has 
to be unsoldered before removing the headplale. 

serious loss of sync. 
As mentioned earlier, synchronising is a 

function of the head speed, and this is locked to 
field sync pulses recorded on the control track. 
These pulses are picked up on playback and 
compared in rate with those produced by 
rotation of the head, and this is where the small 
winding comes in (see at the six-o'clock 
position on the head assembly in fig. 1). A 
discriminator circuit is connected to both 
pulse sources and, provided the pulses coincide, 
the head motor is running at the correct speed. 
However, should the motor tend to run fast or 
slow, the pulses no longer coincide and the 
discriminator produces a correction voltage 
which is fed to the head servo-system, thereby 
bringing the motor back into step with the 
field pulses. 

{continued on page 488) 
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ORGANISATION IN THE WORlO 

Black & White Minstrels 
"Magic of The Minstrels" 
TC-CSD 1631 
Semprini 
"Magic Hour with Semprini" 
TC-CSD 1332 
Palm Court Orchestra/Leopold 
"An Evening at The Palm Court" 
TC-CSD 1621 
Shirley Bassey 
"Shirley Bassey" 
TC-SCX 3419 
Acker Bilk 
"Stranger on the Shore" 
TC-SCX 3434 
Cliff Richard 
"Love is Forever" 
TC-SCX 3569 
Eartha Kitt 
"Love for Sale" 
TC-SCX 3563 
Joe Loss 
"Go Latin with Loss" 
TC-CSD 1523 
Hawaiian Hula Boys 
"Hi Fi in Hawaii" 
TC-SCX 3258 
Russ Conway 
"My Concerto For You" 

Shadows 
"Sound Of The Shadows" 
TC-SCX 3554 
Manuel's Music of the 
Mountains "Exotica" 
TC-SCX 1770 
Pepe Jaramillo 
"Mexican Fiesta" 
TC-PCS 3008 
Matt Monro 
"I Have Dreamed" 
TC-PCS 3067 
Mrs. Mills 
"Mrs. Mills' Party" 
TC-PCS 3074 
Silvester Strings 
"More Great Show Tunes" 
TC-SCX 3564 
Garry Blake 
"Sounds Like Swingin' " 
TC-SCX 1789 
Big Ben Hawaiian Band 
"Blue Hawaiian Skies" 
TC-SCX 3547 
Norrie Paramor 
"Shadows in Latin" 
TC-SCX 6012 
Melachrino 
"Worlds Greatest Melodies' 

TC-SCX 3299 TC-CSD 1391 
I.M.I. RtCOROS (THE GRAMOPHONE CO. ITO.) t.M.I. HOUSE. IP MANCHESTIR SQUARE. tONOQN W.I 
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THIS SHORT PLAY must not be taken 
amiss. Its only purpose Is to illustrate a 
vital aspect of drama-on-tape. 

Recorded dialogue must always sound 
natural and spontaneous—much more so 
than dialogue on the stage. The only real 
way of achieving this high standard is by 
Improvising some dialogue beforehand— 
and on a topic of controversial interest. 
Generally, of course, the topic should relate 
to the play or scene in question; the voices 
are thus effectively 'loosened up1 in readi- 
ness for recording. 

Accordingly, this play deliberately intro- 
duces the topic of creative recording—about 
which many amateurs hold strong views. 

It should be easy, therefore, for any two 
enthusiasts to enact a similar (but less 
eccentric) customer-and-salesman situation. 
Whalffor example) should an efficient sales- 
man tell a prospective customer? Perhaps 
a salesman should not be expected to give 
'creative' advice. 

Issues of this kind are soon clarified by 
dramatic Improvisation—and frequently some 
useful criticisms and ideas are thrown up. 
For example, it might occur to the 'customer' 
to say: "Why is the tape supplied with the 
machine left blank? Why don't the manufac- 
turers provide a demonstration tape with 
every machine?". 

And the 'salesman' must genuinely try to 
give the answer on behalf of the trade. 

After a period of improvisation, almost any 
play can be tackled with increased fluency 
and confidence—which will surprise all those 
newcomers who still imagine themselves 
incapable of acting. 

ANNOUNCER 

SALESMAN: 

CUSTOMER: 

SALESMAN: 

CUSTOMER; 
SALESMAN: 

CUSTOMER; 

SALESMAN: 

CUSTOMER; 

We present a snort pla> entitled 
The Awkward Customer. 
Good afternoon, Sir. Welcome 
to the Audio Emporium. 
Thank you. I'm interested in 
buying a tape recorder, but I've 
never owned one before. 
Allow me to show you our 
range. This is a de-luxe model... 
It's very elegant. 
It's also of the strongest possible 
construction. 
And what exactly is the purpose 
of the machine? 
(patiently) I am about to tell 
you, Sir. On this machine. Sir, 
you can record on eight different 
tracks—and at any one of seven 
different speeds. 
But what can I record ? 

SALESMAN: You can record for a total of 
86 hours on one spool. 

CUSTOMER: You're not answering my ques- 
tion. What sort of sounds can 
I actually record ? 

SALESMAN: You can record any sound 
between twenty cycles and fifty 
kilocycles. 

CUSTOMER: I'm afraid you misunderstand 
me. I simply want to know the 
creative purpose of the machine. 

SALESMAN: And I'm trying to tell you. The 
purpose of the machine is to 
provide every conceivable facil- 
ity. See those knobs? They 
give you independent mixing on 
ten channels. 

customer; But for what reason ? 
salesman; For combining ten separate 

sources of sound. Believe me, 
Sir, this machine represents a 
considerable technical advance. 

CUSTOMER: All right—let's assume I've 
bought it. What type of record- 
ing activity can I now under- 
take? 

SALESMAN: That's your business—not mine. 
You can always record the baby 
or something. 

CUSTOMER: I haven't got a baby. I'm a 
bachelor. 

SALESMAN: How about recording all your 
gramophone records on a single 
tape? It saves putting on and 
taking off. 

CUSTOMER; (haughtily) Well, really I I 
envisaged something a little 
more artistic — something to 
which I can devote my powers 
of concentration and self-denial. 
I want a hobby worthy of the 
highest ideals. 

SALESMAN: How about recording people 
blowing their noses? 

CUSTOMER: Blowing their noses? 
SALESMAN: (earnestly) You can easily make 

a collection of different types of 
nose-blowing. You might even 
win a prize—it's been done. Sir, 
it really has. 

CUSTOMER; I'm afraid I live too lonely a 
life. Who would come and blow 
their noses for me? 

SALESMAN: If it's friendship you're looking 
for, why not join a drama tape 
society ? 

CUSTOMER; I loathe and detest all forms of 
amateur theatricals. 

SALESMAN: But think of the advantages of 
drama-on-lape. No learning of 
lines, for instance. 

CUSTOMER: Are you implying that I have a 
bad memory ? 

SALESMAN: Of course not. Sir—I'm just 
pointing out the advantages of 
acting for the microphone. For 
instance, you don't even have 
to look the part. Even the 
ugliest person can play the hero. 

CUSTOMER: (angrily) So I'm ugly, am I ? 
SALESMAN; (hastily) No, Sir—of course 

not— 
CUSTOMER; I didn't come here to be insul- 

ted ! I admit I've got bags under 
my eyes—but they arc due 

THE AWKWARD 

CUSTOMER 

a tape sketch for two characters 

BY DAVID HAINES 

entirely to overwork, (wildly) 
That's why I'm looking for a 
constructive hobby—something 
to help me relax! 
(nervously) Take it easy, Sir— 
I've got to release my inhibi- 
tions! I'm all pent up! 
What are you doing with that 
chopper ? 
You said this recorder was of 
sound mechanical construction. 
Let's test it! 
(Rapid sound of smashing, fol- 
lowed by customer's maniacal 
laughter. Door slams, car engine 
starts and accelerates into dis- 
tance.) 
(loudly) Would you come up. 
Mac? We've got a little service 
job. 

SALESMAN: 
CUSTOMER: 

SALESMAN: 

CUSTOMER: 

SALESMAN: 
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A MODIFIED MIXER 

A. D. Marsh describes a studio installation based on the Robinson mixer 

KNOWING the interest shown, by amateurs 
and professionals alike, in the 'other 

man's' equipment, and also to show how the 
professionals are willing to accept advice and 
ideas from amateurs and technical 'backroom' 
boys, it was thought that a peep into a small 
professional control room of a well-known 
recording firm situated in North Lancashire 
would be of interest to readers of Tape 
Recorder. 

Dozens of records and masters are cut 
weekly at Deroy Sound Service for distribution 
in England and all over the world, both from 
professionally recorded tapes and from 
amateur tape recordings of weddings, choirs, 
groups, talks, etc. 

The necessity of keeping abreast, or indeed 
ahead if possible, of competitors, means 
constant replacement of costly equipment as 
each new advancement is made. About a 
year ago, it was decided that new additions 
would have to be made in order to meet the 
demand for high level, high quality discs, cut 
from customers' own tapes or from tapes 
recorded in our own studios. 

First essential was a new Neumann culling 
lathe with its I SOW feedback system to 
supplement the three less sophisticated lathes 
already in use. Then the latest American 

limiting installation, with its very rapid 
action (luS) essential to keep the dangerous 
amplitude peaks from damaging the delicate 
and expensive cutterhead on high modulation. 

With the additional AKG and other high 
quality capacitor microphones to supplement 
others in use in the studio, it became apparent 
that a new microphone mixer was the next 
essential step forward. Leading makers in the 
U.K., Denmark and Germany quoted several 
thousand pounds for one 'made to measure' 
and it was decided to obtain the circuits and 
data to manufacture our own, incorporating 
all the needs of the present and forseeable 
future. 

After much discussion and midnight oil- 
burning, getting circuits together, reading all 
procurable material on the subject, a rough 
idea took shape. The mixer would have to 
use transistors, with their many inherent 
advantages ; the latest types of transistors are 
capable, when used with correct circuitry, of 
very low noise and distortion figures, and their 
low impedance and small size make them 
eminently suitable for microphone mixers. 
The decision was also made to construct on 
the module principle ; being of flexible design, 
this would accept changes reflected on it from 
alterations or additions in other equipment. 

At this stage we recalled having read in Tape 

Recorder an excellent series of articles by 
D. P. Robinson, and after re-reading the 
series it was thought that, with a few modifica- 
tions, here was the very thing. We wrote to 
Mr. Robinson asking his opinion on the 
professional changes, and he replied promptly 
with circuit suggestions for new transistors 
and modifications to other parts of the mixer 
which he had carried out since the original 
articles were published a couple of years ago. 

The mixer has ten channels and five micro- 
phone preamps (600/60 ohms) for use with 
dynamic microphones. Three line amps 
(600/60) are for use with high output capacitor 
microphones, and two auxilliary channels, one 
with high impedance module, accept inputs 
from valve equipment used for copying— 
Radford on disc, Re vox on tape, etc. The 
other is a 600-ohm line preamp which is fed 
from upper or lower track playback amps 
(600 ohms) for track-to-track recording or 
flutter-echo. 

Most of the live recording done in the 
studio is of the popular type which demands 
'gimmicky' sound, therefore it is essential to 
be able to alter the response curves of each 
individual mike channel. This curve bender is 
inserted after each mike channel pre-amp and 
is the one described in BBC Monograph No. 46 
(fig. 1). It is essentially a low impedance 
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version of the Baxandall tone control, giving 
a rising or falling characteristic at either end of 
the audio frequency range with a maximum 
excursion of 14dB at 60 c/s and 10 Kc/s. 

The gain at 700 c/s remains constant to 
±ldB. It also includes a 'presence' control 
which gives a peak at 2.8 Kc/s with an ampli- 
tude of 3dB or 6dB. 

All input channels are switched so that they 
can be coupled to the upper or lower bus 
muter amplifier. Each input is also fed via an 
echo-send pot. to echo mixer amps. All 
three mixer amps are standard as described 
in Mr. Robinson's articles. 

The upper and lower track buses feed 
modified separate amplifiers and peak pro- 
gramme meters (fig. 2), and also feed the main 
channel gain controls and output amplifiers. 

Each module is constructed on a punched 
board with turrets inserted in the appropriate 
places for each component. They are inserted 
in the mixer from the front with the connecting 
leads plugged in at the rear, these plugs and 
sockets comprising a 9-pin noval valve holder 
and plug. The centre portion of the mixer 
contains the bus amps, mixer amps and PPM 
amplifiers, channel routing switches, and a 
push-to-talk switch which operates a 12V 
relay. This relay mutes the play-back speakers 
and removes a short on the talk-back micro- 
phone placed on the mixer ; these precautions 
prevent feedback from studio to control room. 

The cabinet was constructed from iin. 
aluminium alloy angle, bolted together, with 
two end cheeks and a top of Jin. plywood. 
The woodwork is grey to match the studio 
equipment and the front panels are matt white 
formica (handy for pencilled notes) with 
black Lellrasel lettering. 

On pop groups, the twin meters allow the 
vocals to be on one track and meter, with the 
accompaniment on other. With choral works, 
we split the choir up into sections so that 
those overloading can easily be seen on the 
PPM's in each section. At the time of writing 
the mixer has been in use each day for eight 
months, and distortion figures are well down 
to professional standards. We not only 
enjoyed planning and building the mixer, but 
saved a great deal of money, to be spent on a 
reverberation plate. 

The mixer contains 85 transistors, 55 
potentiometers and 40 switches and cost, with 
additional facilities, nearly £400. 

Modifications to allow connection to 
Fairchitd compressors and limiters have just 
been made. Most transistors are the more- 
expensive Texas. For fellow-builders we would 
mention that delivery on the PPM is from six 
to twelve months ! 

Above: Acoustically damped recording studio, 
with control rocm visible in backgrourrd. 

Left: Modified version of the Robinson 
mixing unit. 

Far Left: General view of the control room 

FIG. I RESPONSE-SELECTION AMPLIFIER (BBC CIRCUIT) 
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FIG-2 IMPROVED PPM CIRCUIT WITH INDIVIDUAL METERING IN EACH CHANNEL 
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K. J. ENTERPRISES 
BRITAIN'S PREMIER MAIL-ORDER 
RECORDING TAPE SPECIALISTS 
IMMEDIATE 24 HOUR SERVICE ON ADVERTISED LINES 

SEND TODAY AND SAVE I 

• NEW AMAZING OFFER! • 

AGFA TAPE—HALF PRICE! 
Another bulk purchase of 5,000 reels of this world renowned Polyester Tape enables 
us to repeat our ^ price offer. Brand new, with full leader, stop foil and polythene 
sealed. 
1200' on 7" reel. Normally 35/-. OUR PRICE 1916. P. & P. l/6d. 
Three reels for 55/6, Six reels for 105/- post free. Boxed add I/- per reel. 

G RUN DIG tape40%off 
Brand new, fully guaranteed. Premium Grade Magnetic Tape. Complete with the 
specially designed Grundig Tape Storage Container, Full leader and stop foil at both 
ends, and suitable lor use with all mahes of tape'tecorder. 

DON'T MISS THIS RARE OPPORTUNITY. SEND NOW! 
TYPE DESCRIPTION LIST PRICE ONE THREE SIX 
GLIB 1800'L/P 7" reel 50/- I9/F 84/- 145/- 
GLI5 1200'L/P 55" reel 35/- 22/4 45/- 125/- 
GSI5 900'S/P 5J" reel 28/- 17/- 49/- 93/- 

Post and Packing l/6d. lor single reels. OTHERWISE POST FREE! 

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

ONE THREE SIX 900' on 5' reel. List price 28/-   16/6 48/- 90/- 
1800' on 7" reel. List price 50/-   28/6 84/- 160/- 

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

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

LIST PRICE ONE THREE SIX 450' on 3" reel   22/- 12/- 35/- 44/- 
600' on 3a" reel  27/6 14/6 42/6 82/6 900' on 4' reel   39/- 20/4 60/- 117/- 
1800'on 5" reel  46/- 34/- 101/- 198/- 
2400'on 5J" reel   90/- 46/. 137/. 270/- 

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

MAGNETIC TAPE SCOTCH 

AT NEARLY HALF-PRICE! 
Over 3.000 REELS of top quality MAGNETIC TAPE, double coated, CfHTrH 
made to the best possible specification and intended for the electronic 1 

industry. This type of tape is rarely, if ever, offered for domestic consumption and 
is unobtainable elsewhere. 
THIS UNREPEATABLE OFFER REMAINS OPEN ONLY WHILE 

STOCKS LAST! DON'T DELAY—SEND NOW! 
SCOTCH (ISO D/C) Polyester L/P, 500' on 7" reel. ONLY 15/4, p. & p. 1/6. 
Three reels for 45/-. post free; six reels for 84/-. post free. Boxed, add I/- per reel. 
Can be su pplicd on 5J" reels at special request. 

Don t forget our other ACCESSORY BARGAINS! 
Tape Head Demagnetiser, essential for any enthusiast! Ready for immediate use 

Fully guaranteed. Worth 50/-   Only 27/6 P. & P. 1/6 
Tape Splicer, fully auto., no razor blades. Worth 32/6  Only 16/6 P. & P. 1/6 
Deram Stereo Transcription Cartridge  Only 75/. Post free 
GevacrC Tape 600' 5j' reel (boxed) 10/6 P. & P. 1/6) 

or 3 for 30/- post free 
lnternational[Polyester Tape 2,400'7" reel (boxed)   Only 25/- P. &|P. 1/6 
Boxed Bi" Zonal Reels  3I(orlS/.l post (ree 

TAPE RECORDER 

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

Grundig TK.I 
TK.5   
TK.6   
TK.8   
TK.I4 & 23 & 18 
TK.I4L. I7L.23L. I8L ... 
TK.20 ... 
TK.24 ... 
TK.25 ... 
TK.30 ... 
TK.35 ... 
TK.40 & 41 
TK.46 ... 
TK.55 ... TK.60 ... 
TK.400 ... 
TK.830/3D 
Cub 

Telefunkcn 85 
75/15 & 76K 
95 ... 

Philips 8108 
.. 3548 

49 6 
55 
67/6 
63,' 
59/6 
67/6 
52 6 
55' 
55 
60 - 
63 - 
82 - 

63 
75 - 67 6 

63, 35 - 
65/- 
55/- 69 6 

57 6 
79 6 
•Without 

A. BROWN & 

Philips 3534   3549   
3556   
3558   
EL3542   

.. EL3536   
.. EL35I5   „ EL354I/I5 
,. 3541/H   Cossor 1601 

1602   
1604   
1605   

Stella ST454   
ST455   

.. ST458   

.. ST459   Saba 2305   
Tandberg 72. 72b, 74. 74b. 

823, 843; Hard case ... 
Soft case 

Tandberg 62, 62b, 64, 64b, 
92 Hard case 

Soft case 
Brenell Mk. 5 + 5M 
Truvox R92, 94 and 102 ... 
Robuk RK.3 + RK.4 ... 
Ferrograph   
Sony 521  
Revox F 
Optacord4l4 + 412 + 416 

Docket 
SONS LTD. 

87/- 
79,6 
67 ;6 
65'- 
43/- 
70/- 
57/6 
57/6 
72/- 
43;- 
57/4 
79/- 
84/- 
57/4 
63/- 
79/- 
84/- 
79/6 

141/8 
112/4 
141/8 
112/6 

77/- 
99/- 67/4 
88/- 
90/- 84'- 
63/- 

24-28 GEORGE STREET, H ULL. TEL.: 25413, 25412 

audio diary 67 

audio diary 67 

H AVAILABLE 76 PAST FREE 

Get this useful pocket diary which, in addition to the usual 
diary section, contains over 64 pages of valuable reference 
information for the hi-fi and tape recording enthusiast. 
Subjects include: musical terms; index of composers; sound 
wavelength and frequency; frequency and pilch; loudness, 
hearing and dynamic range; gramophone records and 
their reproduction; pickup tracking error; aerials lor VHF/FM; 
interconnections and impedance matching; stereo 
loudspeaker placing; loudspeaker crossovers; bass horns; 
tape playing lime; tape track positions; tape equalisation; 
units and abbreviations; common circuit symbols; 
decibels; compliance, mass and resonance; some uselul 
equivalents; metric/British conversion data. 

Get your copy now from Dept. AD1, Link House 
Publications Ltd., Link House, Dingwall Avenue, 
Croydon, Surrey. 

SEND FOR LISTS OF OTHER TAPE AND HI-FI BARGAINS 
K. J. ENTERPRISES. (Dept. TR), 7 MASONS AVENUE, WEALDST0NE, 
MIDDLESEX (OPPOSITE HARROW 4 WEALDSTONE STATION) 
HARROW 0395 (CLOSED P.M. WED. 4 SAT.) REFUND GUARANTEE 
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tape reviews 
CLASSICS GEORGE GOOOALL 
JAZZ & FOLK TONY FARSKY 

BEN WEBSTER MEETS OSCAR PETERSON 
Seven Items by Ben Webster (tenor), Oscar 
Peterson (piano), Ray Brown (bass) and Ed 
Thlgpen (drums). World Record Club TT495. 
3} l/s twin-track mono. 29s. 6d. 

for at least a fortnight following the arrival 
of this tape it was hardly ever off my machine. 
Here is Ben Webster in great form with near 
perfect backing by the Oscar Peterson trio. 

It is more than a quarter of a century since 
Webster joined the Ellington orchestra. But 
it is only in the past ten years that he has been 
widely heard as a result of numerous recording 
sessions, and is now acclaimed as one of the 
really great tenor men. 

In a programme that, apart from Sunday 
which is taken at too fast a tempo, maintains 
a very high standard, The Touch Of Your Lips 
and Bye Bye Blackbird are my favourites. 
Blackbird begins with a chorus from Webster 
played with extreme economy of notes ; after 
a solo by Peterson, Webster takes off on a 
series of improvisations that build and build 
to the end, which comes all too soon. The 
routine is similar for the other medium tempo 
items. The ballads When Your Lover Has 
Gone and In The Wee Small Hours are reodered 
with great feeling and the breathy vibrato that 
my wife calls the sexiest sound in jazz. 

Oscar Peterson's piano solos are adequate 
but not outstanding, but his backing for 
Webster leaves no room for criticism. Although 
I like much of Peterson's solo work, it is as an 
accompanist that, in my opinion, he really 
excells. 

The jazz on this tape has the kind of direct 
appeal which should be enjoyed not only by 
the converted, but also by many who say they 
don't like jazz. T.F. 

BRITTEN/DOHNANYI Young Person's Guide to 
the Orchestra (Britten), Variations on a Nursery 
Theme (Dohnanyi). Concert Arts Symphony 
Orchestra conducted by Felix Statkin. World 
Record Club TT506. 3} i/s twin-track mono. 
29s. 6d. 

A FILM WAS PRODUCED in 1946 called The 
Instruments of the Orchestra, an educational 
film, and Benjamin Britten was asked to write 
the accompanying music for it. Such is 
Britten's craftsmanship that, to perform this 
task he composed a fine set of variations and 
a fugue on a theme of Purcell's, and this work 
has since found its place in the regular concert 
repertoire. 

The Dohnanyi variations are based on a 
tune well known throughout Europe. We 
know it as Baa Baa Black Sheep and it has 
been used as a theme for a set of variations by 
a number of composers, one being no less a 
person than Mozart. 

The performances given here of both works 
are satisfying, and there is some lively piano 
playing in the Dohnanyi variations, but the 
recording leaves much to be desired. On the 
review copy there was a hard edge noticable 
particularly on string tone severe enough to 
be noticed on even the smaller replay machines. 
The Britten variations especially demand a 
better recordirg than this. G.G. 

MOZART ARIAS 

TERESA STICH-RANDALL SINGS MOZART 
ARIAS Vienna Orchestra conducted by Laszlo 
Somogyl. World Record Club TT42S. 3i l/s 
twin-track mono. 29s. 6d. 

terhsa sncH-RANDall's quality of voice 
was the main item of interest for me on 
this tape. The arias, selected from the four 
best known of Mozart's operas, are of course 
lovely in themselves, but the sopiano voice 
that sings them seems to command special 
attention. A very closely confined vibrato— 
almost no vibrato at all—gives her a pure 
sounding tone which in places sounds almost 
like a boy's. Her tone remains very firm at 
both extremes of its range, but there is a feeling 
of detachment from the characters of the arias 
that may not appeal to some. Personally, I 
like my Mozart on the cool side. Whatever 
one's taste, however, we are left in no doubt 
that Teresa Stich-Randall is a very fine 
technician. 

The four operas covered by the selection are 
Don Giovanni, The Marnage of Figaro Cosi 
Fan Tutte, and The Magic Flute (to give the 
title that is best known, regardless of language). 
Although they are in the main well known, a 
comprehensive booklet gives the text aud 
context of each aria. 

The recording quality is not of the best. 
The frequency range sounds restricted and 
there is some slight edgy distortion here and 
there. Wide-range speaker users lake note. G.G. 

THE SHEARING TOUCH Twelve Items by 
George Shearing (piano) and others. World 
Record Club TT 466. 31 l/s twin-track mono. 
29s. 6d. 

THE SHEARING SOUND, which was SUCh 3 
great commercial success in the 50's, is very 
much on the fringe of jazz. It is, however, 
worth recalling that thirty years ago Battersea 
bom George Shearing was one of Britain's 
brightest jazz stars. In those days his forceful 
two-handed playing showed influences as 
diverse as Hines, Waller and Wilson, quite 
apart from that of the boogie pianists. For 
seven years in succession he was voted Britain's 
top jazz pianist in the Melody Maker polls. 

It was only after Shearing left Britain for the 
U.S that he came under the bop influence 
which lead to the unique sounds produced by 
the Quintet. 

The music on this tape is a mixture of items 
by the Quintet and solo piano, which show, on 
the whole, less creativeness than much of the 
original Quintet's work of 15 years ago. T.F. 

PERSONAL APPEARANCE Eleven Items by 
Sonny Stltt (alto and tenor saxophones), Bobby 
Timmons (piano), Edgar Willis (bass) and Kenny 
Dennis (drums). World Record Club TT441. 
3] l/s twin-track mono. 29s. 6d. 

if sonny stitt has won less recognition than 
he deserves it is because his style so closely 
resembles that of Charlie Parker; but as 
Arthur Horwood points out in the thoughtful 
notes issued with this tape, the similarity of 
styles apparent at first is deceiving. Stitt, who 
became a jazzman during the Parker era, 
switched from alto to tenor to avoid being so 
closely identified with the master. Although I 
like much of Stitt's work on alto, I think his 
tenor playing featured here is even better. 

Unlike the previous WRC Stitt release, Only 
The Blues, which I did not rate very highly, on 
this recording he plays superbly throughout, 
despite lack of support from the rest of the 
group. Both the drummer and the bass player 
unknown to me, fail miserably to get with 
Stitt and give him backing. Bobby Timmons's 
piano playing is also very disappointing. It is 
a great tribute to Stitt that he comes over so 
well despite the lumbering lack of support. 

The programme is mostly 'standards'. On 
the slow ones. Easy Living and Autumn In New 
York, he stays close to the melody and plays 
with great feeling. On the medium tempo and 
fast numbers Easy To Love, You'd Be So Nice 
To Come Home To, I Never Knew, Between 
The Devil And The Deep Blue Sea, etc., he 
generates a powerful swing, inventing new 
melodies as he goes. Stitt himself says about 
his playing that you should "Tell something 
with prettiness into it", and it is this concern 
for melody that places him nearer to Lester 
Young than Charlie Parker. T.F. 

JAN PEERCE SINGS FAMOUS HANDEL 
ARIAS Jan Peerce (tenor) and Vienna State 
Orchestra conducted by Hans Schweiger. World 
Record Club TCM62. 3) i/s twin-track mono. 
29s. 6d. 

HANDEL composed a number of operas 
and oratorios which are now only 

seldom staged. However, many of the arias 
from these works are well known as solos and 
one or two, such as Where'er You Walk from 
Semele have become popular entertainment 
over the years. Strictly speaking Semele is 
neither an opera nor an oratorio but a masque, 
a popular form of musical entertainment of the 
period. 

Throughout this selection of ten arias, Jan 
Peerce maintains a stylised operatic type of 
voice which tends occasionally to be swamped 
by the orchestra His diction is not of the 
clearest on this tape, final consonants often 
being indistinct, and one needs the text, kindly 
supplied by World Record Club, to follow the 
words. 

Apart from the balance between voice and 
orchestra, the quality of the recoraing is fair. 
Edgy distortion tends to appear in some 
louder passages, hut is not severe. G.G. 
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Your Tape Dealer 
LONDON AREA 

FOR ALL LEADING 
AUDIO EQUIPMENT 

Classical Records 
hUS 9 II br h1"'1 s*rvic* 

■4 I hampscead 
■■■ HIGH FIDELITY 
K~ |l *la Heath Street. ■■ ■ Hampstead, N.W.). 
B 3 Tel. HAMpstead 4J77 

Stockists for all the leading makes of Hi-Pi and Tape 
Equipment 

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

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

HI Fl EQUIPMENT 
YOUR CENTRE FOR FRIENDLY HELP. SALES AND 

SERVICE 
3 « 4 STATION PARADE. Open until 8 p.m. on Fridays 
SHEEN LANE. SHEEN, PROSPECT 0985 
LONDON. S.W.I4 Opposite MortfokeStotion. S.R. 

WIMBUEDOIV'S 
TAPE RECORDER CENTRE 

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

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

TE L-LEE-RA RIO 
220 The Broadway, Wimbledon. S.W.I9 

TEL. LIBERTY 49« 

CHESHIRE 

FOR ALL YOUR REQUIREMENTS... 

 O F C RE we LTD.  y 
HEAD OFFICE: 

14 HIGHTOWN, CREWE. TEL. 2535 
TECHNICAL DIVISION; 

15/21 LUDFORO ST.. CREWE 

DEVON 

THE SOUTH WEST 

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

Equipment at 
102 CORNWALL STREET, PLYMOUTH 

Telephone 69282/3 
Immediate delivery to ALL Areas 

Your Tape Dealer 
ESSEX 

HIGH FIDELITY EQUIPMENT y. 
TAPE RECORDERS of 
RECORDS V 

CHEW & 0SB0RNE LTD. 
148 HIGH STREET, 
EPPING, ESSEX 
EPPING 2300 

HAMPSHIRE 

FORRESTER'S 

NATIONAL UADIO 
SUPPLIES LTD. 

70-72 HOLDENHURST ROAD 
BOURNEMOUTH HANTS 

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

High Fidelity 
Specialists 

^Heuvdfon PlecKotu'cs 

Hamilton Electronics (Southampton) Ltd 
| 35 London Road. Soothampton Phone 28622 3Lines | 

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

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

37 Lavant Street 
Tel. ; Petersfleld—Hampshire 2631 

HERTFORDSHIRE 

HAMMONDS 
OF W A T F O U D 
{Your HI-FI centre for advice and service) 

Agents for all leading makes of TAPE-RECORDERS. 
AMPS TUNERS. SPEAKERS and ACCESSORIES, 
Terms and Part Exchange. Evening Demonstrations. 

63 QUEENS ROAD • WATFORD 
27187/36136 

LANCASHIRE 
  STOCKPORT AUDIO CENTRE   

FINEST IN NORTH WEST 

r#i0<r%—aka! // REVOX \\ AKAI /^_SIMONV 
yCRUNOlSy Z50"* \ tafeNELLT/ 

★ ALL MODELS ON COMPARISON DEMONSTRATION 
* EVENING DEMONSTRATIONS BT APPOINTMENT 

FAIRBOTHAM A CO. LTD..   58-62 Lower Hillcalt, STO 4872   

A JAPANESE MIRACLE CONTINUES  

A test was made, to sec just how much the 
head speed relied upon the sync pulses, by 
shorting out the control head winding while a 
tape was being played back. The picture did 
not immediately lose lock, but after a few 
seconds a very slow field roll started, which 
almost immediately ceased when the short 
from the control head winding was removed. 
This tells of the high inherent stability standard 
of the mechanism. In practice, the machine 
takes about six seconds to stabilise itself from 
first starling the motor and tape transport. 

The capstan is driven by a powerful, single- 
phase hysteresis motor, synchronised to the 
mains supply frequency. A heavy flywheel 
irons out most wow and flutter effects on the 
ordinary motion of the tape. A pull-up/push- 
down type switch allows the head motor 
to be operated with the tape stationary. This 
action tends to produce a still of a single field, 
but not very successfully, as under this condi- 
tion the picture takes on a disconcerting 
vertical judder. Nevertheless, it does allow 
one to see what is on the tape at a particular 
point without the tape passing through the 
deck. Apparently, though, this is not a good 
thing to do for any length of time for fear of 
wearing the oxide off the section of tape 
exposed to the rotating heads. 

This leads to head life questions. It is one of 
the big problems with any video tape recorder 
thai, owing to the high tape/head velocity, the 
video heads quickly wear out and lose definition. 
On the Sony, however, it is understood that 
the head poles are composed of a very hard 
ferrile produced by a special technique that 
gives the heads a life of about ten times that of 
those produced by more conventional methods. 

A remarkable feature of the Sony is its ease 
of operation. It is truly no more difficult to 
work than any audio recorder and TV set. Main 
deck controls are to the right of the video 
drum. The mains is switched on by a push- 
switch (shown in fig. I), and the head motor is 
started by the switch referred to above. The 
capstan is started by the main lever visible in 
the right-hand "control box' in fig. 7, which 
also gives fast rewind. For recording, the 
record button is depressed while the lever is 
pushed to play. The video and audio going 
into the heads is indicated on the meter the 
function being selected by the switch to its 
right. This switch also allows the AC mains 
supply to be checked on the meter. 

AUTO SHUT-DOWN 
Both vision and sound can be monitored on 

the TV set while a recording is being made, 
irrespective of the programme medium. An 
auto shut-down feature comes into operation 
at the end of the tape. 

The TV monitor has sockets (miniature 
jack) for audio recorder and earphone, while 
the recorder proper has rear sockets for 
"line in', 'aux in', 'camera' and 'microphone'. 
The microphone supplied with the system 
could be a wee bit more sensitive for comfort. 

The switch on the front of the monitor unit 
allows instantaneous change between an 
ordinary TV broadcast and a taped programme, 
while a slide-switch on the tape deck changes 
from TV to camera. 

The price of the whole system is just about 
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£500, made up of £365 for the tape unit and 
the TV (£180 in Japan) and £131 for the 
camera system complete with lens, tripod and 
carrying case. No price has been suggested 
for the tape unit alone, but assuming £100 for 
the TV monitor and about £50 for the monitor/ 
recorder housing, the price of the deck minus 
the camera would be in the region of £215. Not 
all that costly when one comes to think of it, 
especially if the domestic TV could be used 
instead of the monitor. So far, this does not 
appear to be possible, but it is understood 
that the importers are investigating the 
possibility of an RF generator/modulator 
which could be connected direct to the aerial 
socket of any TV set and the set tuned to an 
unused channel for the VTR. What about 
tape ? Well, this costs £12 per spool, giving an 
hour's programme lime. 

NO NEED TO THINK CONTINUED 

or in a locale that requires distant effects as 
well as immediate sounds to be captured ; 
taping a stage show without the advantage of a 
comprehensive microphone system ; working 
in remote areas where the machine must 
perforce be left out of reach or sight while the 
microphone is either manipulated in one shaky 
hand or clipped, lavalier-fashion, to some 
convenient button ; all these are conditions 
where manual setting of recording level is 
bound to be a hit-or-miss affair. Many a 
potentially good tape has been spoilt by a 
hasty twitch at the controls. 

This should not be read as an unequivocal 
championing of a 'look-no-hands 1' technique. 
Under studio conditions, or in favourable 
circumstances where the relative levels can be 
anticipated and a manual setting made, the 
author would always plump for 'manual' 
record level control. 

Manufacturers recognise this foible, and in 
many of the Auto machines we now find an 
over-riding switch inserted. This converts the 

machine to a 'normal' manually-controlled 
device. In the model which we are at present 
considering, the Philips EL3552, this consists 
of a simple push-button between the two front 
control knobs, and is a very effective selling 
point, in conjunction with the usual magic 
eye. It is as well to conclude this first article 
with a look at the whole circuit, given in fig. 4. 

The input stage is formed around an ACI07 
transistor, but this docs not affect our study 
and is only included for interest. From the 
collector of this stage, the signal is coupled to 
a triode amplifier stage, half of an ECC83, 
and thence via the diode D1 as a rectified bias 
control to the EF83. This is a vari-mu valve, 
i.e., its gain depends on the amount of bias 
with which it is being fed. Whereas a normal 
valve amplifier has a straight curve of anode 
current plotted against grid voltage, the 
vari-mu valve has a curve which flattens and 
tails off at the bottom end so that instead of 
cutting off the anode current when the bias 
reaches a slightly negative value, the gain is 
gradually reduced. Fig. 5 shows comparative 
curves, (a) straight and (b) vari-mu. 

Selection of 'Auto' puts the signal from the 
input stage, via C10, SK2 and C12 to the grid 
of the EF83. The gain of this vari-mu valve is 
regulated by the negative voltage from the 
rectifier circuit, and the exact choice of com- 
ponents determines the amount of recovery 
time. A very high value of grid load for the 
controlled valve is selected during Auto 
operation, consisting of two 22M resistors in 
series, a total of 44M. 

In this particular circuit, the ECC83 triode 
is used to amplify the signal and apply the 
control voltage. This frees the amplifier 
circuit from the varying load—and possible 
distortion—that would be caused by tapping 
off a higher control voltage from a later stage. 
But where control of recording level is a 
paramount consideration, and the quality of the 
waveform less exacting, as in a machine 
employed principally for speech, this device 
can be adopted. It is, in fact, used in a very 
early version, the Grundig Slenoretle. 

BATTERY TAPE RECORDER CONTINUED 

In the p-n-p transistor configurations at (d), 
(e) and (f), the base bias is supplied by the 
potential-divider composed of Rbl and Rb2. 
This is across the supply and the resistor 
values are arranged so that a small negative 
voltage is applied to the transistor base, 
relative to the emitter. The collector is con- 
nected to supply negative in each circuit and 
at (d) and (e) Rc represent the collector load, 
across which the amplified signal is developed 
(equivalent to the valve anode load Ra). 

In circuits (d) and (f) the signal is applied to 
the base through Cb, and in (d) and (e) 
extracted from the collector through Cc. In 
(e) the input signal is applied through Ce and 
extracted through this same capacitor in (f). 
Capacitor Cb in circuit (e) grounds (or earths) 
the base signal-wise, for a direct connection as 
in (b) would short-circuit the bottom arm of 
the base potential-divider and destroy the 
base bias. The collector in circuit (f) is 
earthed signal-wise through the low impedance 
of the supply circuit. 

Comparing series (a), (b) with series 

(d), (e), (f) may lead one to believe that the 
emitter resistor (Re) is equivalent to the 
cathode resistor (Rk) in the valve circuits. 
This is not really true, though, for although 
collector current flows through Re, thereby 
causing a volts drop across it, this is not 
sufficient solely to bias the transistor in most 
circuits. Hence the need for the base potential- 
divider. Re, however, has another purpose, 
that of stabilising the transistor from the DC 
point of view, as we shall see in a later article. 
Ce across Re in circuit (d) serves the same 
purpose as Ck in the valve circuit (a). 

Scries (g), (h), (i) are exactly equivalent to 
series (d), (e), (f) apart from the type of tran- 
sistor and the polarity of the supply voltage. 
The circuits have purposely been shown side- 
by-side to highlight (a) the nature of the 
transistor symbol and (b) the difference in 
supply polarity related to the symbol. 

The transistor circuits in fig. 2 should be 
studied and committed to memory, for they 
form the essential building bricks of all 
battery-powered tape recorders. Next month 
we shall look more closely at these circuits and 
study how the transistor amplifies an audio 
signal. 
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Your Tape Doaicr 

LANCASHIRE 

BOLTON Specialists in 
High Fidelity Sound 

H.D.KIRK 

150 Higher Bridge St. 
Phone 23093 

BOLTON 

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

J.SMITH&SOIM 
HI-FI EQUIPMENT — STEREOGRAMS 
TAPE RECORDERS — 2 SHOWROOMS 

Immediate Delivery: B. & O., Dynatron. Hacker. Saba, Quad, Leak, Sony. Dccca, 
Radford, Truvox. Ferrofraph. Brcncll. Thorcns, KEF. etc., etc. 

Comparator Dems—Personal Service 
184 THE ROCK-BURY - LANCS. 

LEICESTERSHIRE 
LEICESTER 

All your hi-fi requirements 
QUAD - LEAK - ROGERS - FISHER & 

Speakers by: ARMSTRONG - TANNOY - K.E.F. 
LOWTHER - B. 8 O. - WHARFEDALE 
GOODMANS 

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

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

STAFFORDSHIRE 

N. R. WARNER & SON LTD. 

TAISDBERG SPECIALISTS 

We stock and demonstrate 
all leading makes of 

hi-fi equipment 

26 CHAPEL ASH - Wolvtrhamplon 26581 

NOTTINGHAMSHIRE 

No(liQ«:ham Tape Recorder Lid. 
BURTON ST. 2 mins. Victoria Station 

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

• HI-FI DISC EQUIPMENT # 
Telephone: Nottingham 45222 

NORTHUMBERLAND 

SOUND EQUIPMENT SPECIALISTS 

Morton 

o nd 
_ . 2-6902 
Tel- 20142 

12 OXFORD STREET 
NEWCASTLE UPON TYNE I 
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This 
publication Is 
concerned with high 
fidelity sound 
reproduction and tape 
recording and is 
produced by 
Britain's leading 
magazines in the 
audio field—'HI-FI 
NEWS' and 'TAPE 
RECORDER'. 

1966 audio annual 
Main features Include 9 What mailers in amplifiers 0 Comparing 
and measuring tape recorder performance 0 Judging audio quality 
0 Creative taping as a hobby 0 An approach to tape recorder ser- 
vicing 0 Whither stereo? 0 Tape prospects and problems 0 The 
hl-fl revolution 

Plus a selection of the more Important equipment reviews that appeared 
In 'HI-FI NEWS' and 'TAPE RECORDER' during 1965. 

FIVE SHILLINGS, GET YOUR COPY NOW 

From your newsagent or bookstall or send 61- (pp) to Dept. TA, Unk 
House, Dlngwall Avenue. Croydon, Surrey. 

We ere happy to announce that we can now supply 

BRAND NEW BRITISH & GERMAN 

RECORDING TAPES 
P.V.C. POLYESTER * MYLAR 

(ALSO PRE-RECORDEO FOREIGN LANGUAGES 
RECORDED ON SCOTCH sad EMI TAPE 

Both manufactured by world letwuMa Briddl and German firms. Fitted 
with leaders and stop fbfla. Not 1110111 or seb-ecaasdard in any way—tapes 
are splice free and are boxed. Pnnaitir : M refund plus postage should 
foods not meet with your fuB approvaL To dan no refund has been requested. 

Standard Hur lenftb Feslirb price German price 
3- ISO" 21* 21- 
4- 300- 41- 3/4 
5- eoo- 9h tit W 11/6 8/- 

1200' ttf- It/. 
Lenf Floy 

3' 220- U- 2/6 
4' 450' 3- SI- S' W lilt »/- 

1200- ttf 10/6 1800- Of- 14/- 
Doable Play 

3- dOf 66. 4/- 
tlet 

4- too- «j» 11- 
5- iaxr m/- 13/- 
5{- IBOO" Ml- 111- 
7* 2400" Mh 711- 

LEARN FOREIGN LANGUAGES «*■ —r —s Eei.i ERAND NEW 
PRE-RECORDED TAPES in OEEIIRM. tEBMCH. SPANISH and 
ITALIAN. 26 strp hy step easy leanene am eerh cape recorded at 3J i.p.s. 
supplied complete with HsaGupfc. Resad SRFeatfc. OUR PRICE It/6 each. 

Postage and |ili.liiaf I/- par spoeL 4 ornara poet free, 
EMPTY SPOOLS : 3" td. S* SJ" 2/3. 7" 2/4 

N. WALKER Ltd. 
28 Linkscroft Ave., AsMorri, MMk. Phone: 53020 

"Q"-CORD 

BOTH MODELS REDUCED ! ! ! ! 

27 Gns« 
(with radio-lead and empty 4iin. spool) 

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

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

Microphones from 3gns. 
AC mains adaptor. NL I (Rl I9K) Sgns. 

NL 2(203) 7gns. 
6 volt re-chargeable accumulator (203 only) 6gns. 
1200ft. TP tapes on 4iin. spools £2 2 0. 
The finest machine under £40. The battery/mains 

portable machine using Bogen heads, with AC bias/ 
erase 3| ips. 2hrs. playing time with 1200ft. tape. 
51b. only. Still available as complete units, with all 
basic accessories at 33gns. each model. 

We are also your sole U.K. agent for Saja spares 
Write to-day for full details to :— 

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

UtRIa^ PERFORMANCE 
M vm^SOUHD QUALITY 

and STYLING... 

Carousel 

RIB 34 ^ 

A.M. RADIO 
TUNER £9.11.8 

EXTRA 

This is a tape recorder 
designed and made to fulfil 
all the essentials of a first 
class machine plus the 
advantages of a Consolette 
cabinet in Teak veneers with 31 
space to add a radio tuner. 
Record direct to tape, or use it as a radio with 
excellent sound quality reproduced through the 
tape amplifier and its high fidelity speaker. 
From retailers everywhere or write to manufacturers for leaflet. 

STEREOSOUND PRODUCTIONS LTD 
CAPITAL WORKS BRIGHOUSE YORKS. 
London & Southern Counties Distributors 
HIGHGATE ACOUSTICS, Gt. PORTLAND ST.. W.I. (Museum 2901) 
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equipment reviews 

ONE of the first Tandberg recorders sent to 
me for review was the Model 3B, which 

was similar to this machine in many respects. 
I remember being very impressed by the 
cleanness of reproduction on both internal and 
external wide-range speakers, and by the 
excellent frequency balance on the internal 
speaker with the carefully designed switch 
bass-lift equalisation. 

The Model Si has the same clean sound on 
an external speaker, but the internal speaker 
sounds 'tubby' with the switch on the 'bass' 
position, and lacking in body with a level 
frequency response. Fig. 4 shows the overall 
electro-acoustic responses and reveals that the 
bass rise starts far too early at 2 Kc/s and acts 
in fact more nearly as a high note depressor ; 
a sharp bass rise commencing at 300 c/s is 
needed with this speaker-cabinet combination. 

The specified wow and flutter limits seem to 
be high by modem standards and the flutter- 
grams of fig. 1 confirm that the short-term 
speed fluctuations are indeed higher than is 
usual in a machine of this class. The cumula- 
tive wow and flutter, when record and play 
imperfections add, are 0.19% RMS at Si i/s 
and 0.2% RMS at 1| i/s. The lower limits, 
during partial cancellation, are 0.12% and 
0.18% respectively. The 50 c/s motor flutter 
is barely audible, but the 5 and 2i c/s wow 
can be clearly heard on a sustained tone or 
chord. 

The play-only responses to line output 
correspond closely to the test-tape characteris- 
tics of 140 and 280|iS, fig. 2. 

Record-play tests gave the responses of 
fig. 3 which were identical on top and bottom 
tracks. The fall in bass response below 100 c/s 
would seem to be an amplifier effect or lack of 
full equalisation at very low frequencies, which 
will only be audible on external wide-range 
speakers and will certainly not be noticeable 
on the internal speaker. 

n 

Q 

' 4 l/S ■ 

FIG. I 
TANDBURG 84 

WOW AND FLUTTER 

l|l/S • 

0*12 /o 

0-|90/o 

0"20/o -V^A^A^y^/Vv-'/'V'VV-V^v^ 

[o-i80/o 

I  I SECOND  I 

FIG. 2 TANDBERG 84 PLAY-ONLY RESPONSE (TEST-TAPE TO LINE OUT) 
1 1 

3|l/S l40pS 

lg l/S 280pS 

_ AV 

5(JB 

FREQUENCY IN C/s 

FIG. 3 TANDBERG 84 REC0R0-PLAY RESPONSE (LINE IN/OUT) 

11 I/S SdB 

100 

I5KC/S 

200 500 1000 2K 
FREQUENCY IN C/S 

MANUFACTURER'S SPECIFICATION. 
Quarter-track mono tape recorder. Speeds; 31 
and 1| I/s. Wow and Flutter (respective); 0.2% 
RMS and 0.3% RMS. Frequency Responses 
(respective): 40 c/s-10 K c/s±2dB; 40 c/s-4.5 Kc/s 
±2dB. Noise Level: 50dB below maximum 
modulation. Inputs: Microphone: 1.5-7.5mV at 
1M. Gram: 1.5-7.5mV at 0.5M. Output: 3W (3.5V 
across 4 ohms). Dimensions; 15 x 11| x 61in. 
Weight: 20 lb. Price: £61 19s. Distributor: 
Elstone Electronics Ltd., 81 Kirkstall Road, 
Leeds 3. 

TANDBERG 

MODEL 84 

500 c/s overload tests showed that a level 
13dB above test-tape level could be recorded 
without distortion and that the magic-eye 
record level indicator beams just closed at this 
level. The time-constants of the magic-eye 
rectifier circuits have been nicely chosen so 
that the beams close sharply on the shortest 
transient and return to zero relatively slowly 
so that it is possible to monitor the mean 
recording level very accurately without missing 

(continued on page 493) 

FIG. 4 TANDBERG 84 ACOUSTIC RESPONSE 
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A IV/mer 
The DP4 microphone is another win- 
ner—by performance alone it has 
achieved world wide acclaim. It is used 
regularly by P.A. engineers, broad- 
casting and television companies, 
film studios, etc., as well as by many 
professional and amateur tape 
recordists. Its winning qualities have 
been designed and produced by 
Grampian—specialists for over thirty 
years in the field of sound equipment. 
We shall be pleased to send you full 
technical details of the DP4 and other 
microphones, together with descrip- 
tions of various accessories. 
Specially designed lo 
use with the OP4, in 
order to cut down wind 
noise is the Wind- 
shield — as illustrated 
here. 

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

cas 

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

LEDA recording tape 

THE ULTIMATE IN TAPE VALUE! Bricish made to full specification. 
Leaders, Trailers and Scop Foils on all types 5' and above. Scronf. attractive 
hin(e-lid boxes. 
GUARANTEE. If you do not ijree thit the guility of this tape is al hlxh 
as any you have ever bought (irrespective of pricel) we will immediately 
refund your money and return postage costs. 
Standard 
Play (P.V.C.) 
3" 
4' 
S' 
51* 
T 

150' 
300' 
600' 
900' 

1200' 

2/3 
3/9 
•/3 10/- 

12/3 

Lone 
Play (P V.C.) 
3* 225' 
4* 450' 
5* 900' 
5}* 1200' 
7' 1800' 

J/- 
5/- 
9/9 

12/3 
• 7/3 

Double 
Play (Polyester) 
3' 300' 
4' 600' 
5* 1200' Sf 1800' 
T 2400' 

4/3 
8/3 

• 5/3 
19/3 
21/9 

Triple Play (Polyester) 
3* 600' 8/9 
4' 900' 12/6 5- 1800' 22/6 
51* 2400- 28/6 
7" 3600' 38/6 

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

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

ensiw 

SOLDER. ,1 
NEW 
Size 15 
SOLDER DISPENSER 
For transistors, printed cir- 
cuits, small components. 21 
ft. coil of 60/40 alloy. 22 
s.w.g. in dispenser for quick, 
easy soldering. Jf. each 

tRSIh' 

i 

& 

. J PROFESSIONAL 
LLI RECORDING 

TAPE SPLICER 

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

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

THE 

E 

for the best 

bargains read 

XCHANGE 

& 
EVERY THURSDAY 

Britain's bargain weekly 

WE SPECIALISE IN 

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

Length ea. 3 for Length ea. 
3' 150' 21- 5/9 3' 220' 2/6 
4' 300' 41- 10/- 4- 450' 5/- 14/. 
5' 600' 61- 17/6 5' 900' 8/- 23/6 
51* 900' 7/- 20/6 5}* 1200'10/6 30/6 
7* 1200' 91-25167' 1800'13/- 38/6 

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

STARMAN TAPES 
421 STAINES ROAD, BEDFONT, MIDDLESEX 

D.P. 
3 for Length 

7/- 3* 400' 4/6 
4" 600' 6/9 
5* 1200'12/6 
53* 1800'17/- 
7* 2400'21/- 

Boxcd 
ea. 3 for empty spls 

13/- 3* 
19/6 4* 
37/- 5* 
50/- 53* 
61/- 7 

7d. 
1/8 
1/9 
1/9 
2/- 
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TANDBERG 84 REVIEW CONTINUED 

a momentary overload due to a sharp peak. 
System noise with no tape passing the heads 

was 35dB below test-tape level and erase and 
bias noise was 33dB below test-tape level, so 
that the unweighted signal-to-noise ratio was 
46dB. 

So much for the technical objective tests— 
but how does it handle and what does it 
sound like ? As mentioned earlier, the switched 
bass rise is slightly wrong and, to my ear, 
should only be used for restoring the balance 
of programmes which suffer from excess 
treble. 

Styling is excellent, with all controls on the 
deck panel. The bright nickel-plated metal 
knobs and control levers, together with the 
metal head covers, are a welcome change 
from the usual brittle plastic and give an air of 
solidity to the machine. Mechanical noise is 
low, but not quite so low as some of the 
earlier Tandberg recorders. A jack socket is 
provided for microphone input and inserting 
the microphone switches the input from the 
rear line input socket; the microphone must 
be removed for radio or gram recording. 

I am a bit disturbed about the poor wow and 
flutter performance of this review sample. It 
is difficult to decide whether this is a low 
limit one which has slipped past the final 
inspection or whether it is the result of deliber- 
ate trimming of such luxuries as a Paps! motor, 
to get down to a lower price bracket. We are 
so used to the near-perfection of Tandberg 
recorders that we are slightly shocked when we 
encounter sne that barely meets the very 
conservative specification. Let us hope that 
this is 'the exception that proves the rule'. 

A. Tutchings. 

NO NEED TO THINK CONTINUED 

A circuit of the very popular valved version 
of this machine is given in Fig. 6. This illust- 
rates how the principle of AGC as used in the 
common radio receiver can be adapted to the 
recording amplifier with very little alteration. 
A signal is tapped off the output stage, actually 
from the secondary of the output transformer, 
rectified in a diode section of the multiple 
valve HBF80 and applied as bias to the grid of 
the pentode section of the same valve, and, 
via R3, to the input stage. A two-position 
'Sensitivity' switch is provided, with a preset, 
allowing a variation of the original signal level 
applied to the controlled amplifier, at the 
operator's disposal. This circuit worked very 
well, and although the physical layout of these 
machines presented a little difficulty to the 
serviceman who was not experienced in 
handlirg them, the Stenorette gave sterling 
service for years before the Auto system was 
applied to tape recorders in the domestic 
entertainment market. 

In the second part of this look at Auto 
circuits, we shall consider its application to the 
transistorised versions of the dictating 
machines, and outline in detail the popular 
auto circuits that have now become an accepted 
part of tape recording. Among these are the 
Grundig TK18, the Telefimken design, the 
Ficord 202, whose Auto circuit was introduced 
quite early, then omitted, and the Elizabethan 
variations on this theme. 

Your Tape Dealer Your Tape Dealer 
WILTSHIRE 

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

HEAR THEM IN OUR DEMONSTRATION STUDIO 
OPEN ALL DAY 

TUESDAY-SATURDAY 

fXmif Hi-Fi Ltd. 
13 WYLE COP. 

Tel. 55166 (facing the famous Lion Hotel) 

SOUTHERN ENGLAND 

J. F. SUTTON 

HI-FI AND TAPE RECORDING CENTRES 

SALISBURY—50 BLUE BOAR ROW 
SOUTHAMPTON—421 SHIRLEY ROAD 

SURREY 

FARNHAM SURREY 
^ Stockists of all good Hi-Fi apparatus. 
'Ar Comparative demonstrations. •A* We offer a real after sales service. 
-At Easiest of terms. ★ No parking problems. 

Lloyd & Key worth Ltd. 
THE RECORD SHOP 

26-27 DOWNING STREET. FARNHAM 
SURREY Telephone: Faroham 5534 

SURREY AND HAMPSHIRE'S HI-FI SPECIALISTS 

YORKSHIRE 

TAPE RECORDER 
CENTRE (HALIFAX) 

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

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

30 King Cross Street, Halifax 
Phone 66832 

SCOTLAND 

CROYDON'S 
TAPE BECOPDER CENTRE 

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

SPALDING ELECTRICAL LTD., 
352 /354, Lower A ddiscombe Road, 

CROYDON 
ADDiscombe 1231/2040 

EDINBURGH'S 
HI-FI 

SPECIALIST 
Amplifiers, F.M. 

Tuners, P/Ups, 
Speakers, etc. 

Demonstrations and 
Advice gladly given. 

Agent for the 
famous Healhkils. 

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

SUSSEX 

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

BOVVERS & W1LKINS LTD. 
1 Beckel Bldgs., Lilllchampton Road, 

Worthing 5142. 

WARWICKSHIRE 

COLIN G. TURNER 
M.I.P.R.E. 

For Everything Sound 

39 YORK ROAD, 
KINGS HEATH, 
BIRMINGHAM 14 
HIC 4182 

KEN WHITTLE LIMITED 

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

288 STRATFORD ROAD, SPARKHTLL, 
BIRMINGHAM, 11 Telephone : SPR 5964 

Recording Studios 

recording and 
transcription service 

Mono and Stereo records : latest cutting methods, auto- 
matic varigroove, feedback cutter heads, limiters and 
equalisers, techniques hitherto available only to the 
professional, facilitating high undistorted cutting levels 
and extended playing times even from amateur recordings, 

booklet available. 
40 QUEEN STREET 
MAIDENHEAD 

Tel. 25204 BERKS 

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

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

Si 

STUDIO 

REPUBLIC 

professional recording services 
CHURCH FARM, PINNER, MIDDX. FIE 5555 
   

493 

www.americanradiohistory.com

www.americanradiohistory.com


READERS' PROBLEMS 

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

RECORDED 'PLONKS' 
Dear Sir, Could you please advise me on how 
to get rid of a very disturbing 'plonk' that is 
recorded on the tape every time the record 
button is pressed or released on my Stella 
ST458. This is particularly annoying when 
one is endeavouring to dub from one recorder 
to another. Yours faithfully, A.R.K., Brixham. 

For some time we have been investigating the 
problem of recorded clicks and have had very 
little satisfaction from manufacturers. Almost 
unanimously they say it should not happen. 
You know, and we know, that it does. 

You may simply be recording an acoustic 
click though this can be checked by operating 
the pause control before neutralising the 
switching. 

Insertion of a component is unlikely to help. 
The trouble could be a sudden build-up of charge 
at the oscillator, and this can only be circumven- 
ted by arranging that the oscillator comes into 
operation slightly after the record circuits and 
drops out of action slightly before the recorder 
is neutralised. This can be quite a complicated 
matter. One or other of these conditions can be 
arranged by circuit modification—though not so 
easily on the 458, where the erase head, being 
shunt-fed across the main part of the oscillator 
coil winding, is virtually part of the tuning 
circuit; but for both conditions to apply, a 
relay change-over switch is needed. We think 
a deeper investigation of causes is needed bejore 
getting too involved with possible cures. 

Check whether the 'plonk' happens as much 
at different gain settings. Check whether the 
pause control has any effect, and check the 
Mu-melal cover of the recordtplayback head for 
good chassis return. Note whether the leads have 
gone astray—their routing is important. 

LONG MICROPHONE LINES 
Dear Sir, 1 should be most grateful if you 
could advise me on cable lengths and 
impedance. I shall be working with a 75ft. 
microphone cable and am informed by my 
dealer that a 200-ohm microphone will be all 
right, though I was thinking of a 25-ohm 
balanced to earth set-up. Which would you 
recommend ? 

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

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

A fairly long line for a microphone in the order 
of 200 ohms impedance is perfectly satisfactory 
(the BBC use 500 ohms). For minimum noise 
and hum pickup any long line should be balanced, 
but this can only be achieved by a balanced 
output from the signal source and a balanced 

input at the amplifier programme circuit. For 
many ordinary applications an unbalanced line 
is suitable. The lower impedance (25 ohms) 
would not contribute much to signal coupling. 
In either case, however, the source and amplifier 
input impedances must (or should) be matched 
for the best results. 

The output of a common-base amplifier could 
be connected more-or-less direct to the mixer 
input without trouble. There would he no need 
for the suggested load resistor. 

PLAYING THROUGH A RADIO 
Dear Sir, Is it possible to connect a tape deck 
to a radio receiver, using the latter as the 
amplifying unit1 do not wish to record from 
the set, merely to play a number of pre-recorded 
tapes. Yours faithfully, J.A.B., London, S.E.9. 

It is possible to employ the audio section of a 
radio receiver as part of a tape recorder replay 
system. The 'PW terminals can be used as 
inputs for this purpose. Results would be very 
poor indeed, however, if the tape head was 
connected direct to these terminals, due to the 
low level of the head output and need for 
equalisation. A small transistor equalised 
amplifier was given in fig. 4 of the July 1965 
issue on page 253. Connected between tape- 
head and radio, the device should give perfectly 
satisfactory results. 

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

Can I use the line output rated at 0.75V 
dr4dB, 47K, to feed a large diameter meter? 
If so, what type and rating of meter would be 
necessary to magnify the lower range of my 
present meter, and would it be necessary to 
protect the meter in some way when the 
volume level exceeds the range ? 

I would prefer to use the line output rather 
than the speaker socket as my tape recorder is 
fitted with separate input and output volume 
controls. I will then be able to record at a 
standard volume level while .caving the 
speaker volume setting untouched. 

Yours faithfully, J.E.S., London, S.W.20. 

The necessary circuits to operate a meter such 
as you describe can be taken from the 'Studio 
Mixer' series of articles in October and Novem- 
ber 1964. It is not simply a matter of connecting 
a meter to the line output socket, but also of 
rectifying the signal and applying correctly 

averaged voltage to the meter. The type oJ 
meter stipulated is the Ernest Turner 10Op.A 
unit, available for about £/. If you cannot gel 
this directly from a local retailer, write to 
Ernest Turner Instruments Ltd., High Wycombe, 
Bucks. 

SOUND STUDIO MAGIC EYE ADJUSTMENT 
Dear Sir, Please could you tell me if there is 
any way of altering the action of the magic-eye 
level indicator on my Sound Studio De Luxe 
i-tr,ick tape recorder. To obtain a strong 
recording, the level needs to be set such that 
the eye is fully closed. The eye operates on 
playback, but with a much weaker reaction. 

Yours faithfully, R.J.M., Guernsey, C.L 

There is no facility on the Sound Studio for 
adjustment of the magic-eye, component values 
being chosen during design to give closure at 
peak modulation. Providing the valve itself is 
not at fault, the cause of this deterioration is 
probably the small rectifier which is in series 
with the signal feed from the output of the triode 
section of the ECL82 to the magic-eye input. 
This can be replaced with an OA70 and will 
probably cure the fault. If it does not, we would 
advise your experimenting with the 220K series 
feed resistor. Do not reduce it below 100K, or 
you will find the magic-eye circuit hading the 
head circuit and causing HF losses. There is a 
6S0pF capacitor decoupling this 22K resistor, 
and this must also be checked, in case a slight 
leak has developed. 

STATIC ON THE STELLA 455 
Dear Sir, I have encountered a problem with 
background noise on my Stella ST455 recorder. 
The noise is heard as a constant high frequency 
crackling which can be completely eliminated 
by the top-cut control I ruled out the possibil- 
ity of its being caused by fragments of oxide on 
the moving parts by a thorough clean-out with 
carbon tetrachloride, and eventually traced it 
to a static build-up on a pulley. There is only 
one motor in this machine, with a belt driving 
the take-up spools. This belt runs all the time 
the motor rotates, with clutch devices being 
operated for fast-winding. 

I discovered the crackle was completely 
eliminated by touching a flexible wire between 
a convenient chassis point and the reservoir 
spool pulley. However this is not very satis- 
factory as a permanent solution since the wire 
would wear and, in any case, generates a certain 
amount of frictional (mechanical) noise. The 
static voltage generated does not appear to be 
high enough to be discharged by a fine point 
mounted as close as I could get it to the pulley. 
And why, incidentally, is the pulley not earthed 
through its bearings ? 
Yours faithfully, C.F.P.H., Henley-on-Thames. 

It should not happen, of course, and the best 
solution is to ensure—as you suggest—that the 
bearing is earthed, the best way of doing this 
being to smear the bearing surface with molyb- 
denum graphite grease. Then powder the drive 
belt with French chalk to stop the mechanical 
friction (static being the result of belt slip, which 
to some extent must be inevitable with a common 
drive system such as this). 
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CLASSIFIED 

ADVERTISEMENTS 

Advertisements for this section must be pre-paid. The rate is 6d. per word (private), minimum 7s. 6d., Box 
Nos, 1s. 6d. extra. Trade rates 9d. per word, minimum 12s.. Box Nos. 2s. extra. Copy and remittance for 
advertisements In JANUARY 1967 issue must reach these offices by ISth NOVEMBER addressed to: 
The Advertisement Manaper, Tape Recorder, UnK House, Dingwall Avenue, Croydon, Surrey. 
Replies to Box Nos. should be addressed to the Advertisement Manager, Tape Recorder, Link House, 
Dingwall Avenue, Croydon, Surrey, and the Box No. quoted on the outside of the envelope. The district 
after Box No. IndicaUs its locality. 

SITUATIONS VACANT 
Laboratory Stewards required at Baling 

Technical College, St. Mary's Road, Baling, 
W.5 for language/recording laboratories. 
Duties include maintenance of tape recorders 
and associated equipment, preparation of 
duplicate recordings, care and supervision of 
tape library. Salary Miscellaneous Grade IV 
£780-£880 per annum including London 
Weighting. Apply immediately to the Registrar 
at the College (Tel. No. GEO 4111). 

FOR SALE-PRIVATE 
Grundig T.K.6 battery/mains portable re- 

corder complete with microphone, new, very 
little used, £40. Box No. 508 (Glasgow). 

Brenell MK5 type 'M' recorder with 
matching Grampian DP 4 microphone, new, 
little used, £60. Box No. 507 (Glasgow). 

FOR SALE-TRADE 

American 4 Track Stereo Tapes covering 
most famous labels at realistic prices. Why 
pay more? Imported directly by us, saving 
distributors profits. Vast selection at 75/- each 
—send S.A.E. for free lists or call at London 
showrooms : Teletape of Marble Arch, 33 
Bdgware Road, W.2. 
r' A unique'tape buy! Top brand 7in. 2,400fl. 
25/-, 5}in. 1,200ft. 15/-; p/p 1 at 2/-, 2 at 
2/9, 3-6 at 3/6. Bargains in all sizes. S.a.e. for 
list. E. C. Kingsley & Co. Ltd., 93 Tottenham 
Court Road, London, W.l. EUSton 6500. 

E.M.L Professional unused tape, long play, 
3,600ft. Highchule Ltd., 359 Oxford Street, 
W.l. (GRO 7288.) 

Cash discount on most famous makes of tape 
recorders, Hi-Fi equipment, Cameras and 
Typewriters, to Club Members. Join England's 
largest Mail Order Club now and enjoy the 
advantage of bulk buying. Send 5/- for mem- 
bership card, catalogues, price lists and ask 
for quotation on any item. C.B.A. (Dept. Al), 
370 St. Albans Road, Watford. Herts. 

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

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

Grundig tape recorders—display models at 
greatly reduced prices : model TK.17 de luxe, 
model TK18L and also model TK6 portable. 
One only of each type at greatly reduced 
prices to personal callers. Lancashire Hi Fi, 8 
Deansgate, Manchester. 

Akai X355 ex-professional studio model, 
hardly used. £200. Mocam Management Co. 
Ltd., 12a Moscow Road, Queensway, London 
W.2. 

Amazing quality recording tape at bargain 
prices. Maximum satisfaction guaranteed. 
Special offer—with every 2 reels sold I free 
spool any size. Send s.a.e. for price list to 
Tape Sales Division, 100 Grealfield Road, 
Kidderminster, Worcestershire. 

American pre-recorded Stereo Tapes are 
cheaper from Dublin. Full range and prices in 
Harrison catalogue at 2/6. Details : Music 
U.S.A., 201 Pearse St., Dublin 2, Ireland. 

Have you had details of my inexpensive 
RMS Fluttermeter ? Also available on hire. 
Leaflet on request. W.H.M., 35 Villiers Road, 
Watford. 

WANTED 
Lee Electronics. The Tape Recorder and 

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

Highest prices offered for good quality Tape 
Recorders and Hi-Fi. See our ad. page 855 this 
issue. R.E.W., 266 Upper Tooting Road, 
London, S.W.I7. 

Recording tape bought, brand new only ; 
any quantity however large or small, shop 
stocks, etc. The Record Exchange, 46 South 
Clerk Street, Edinburgh. Phone NEW 6632. 

MISCELLANEOUS 

Protect your valuable equipment and records 
through the W.S.L. Group Insurance Plan. 
Send s.a.e. for free brochure. 463 Streatham 
High Road. S.W.I6. 

STUDIO FACILITIES 

Rapid Recording Service. Records made from 
your own tapes (48-hour service). Master 
Discs and pressings. Recording Studio—Demo 
Discs. Mobile Recordings, any distances. 
Brochure from 21 Bishops Close. E.I7. 

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

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

Sleep Learning and Therapy. Two revo- 
lutionary techniques in their respective fields 
of Academic Learning and Mental Health 
which have been rendered possible by the 
invention of the tape recorder. Learn difficult 
lessons, memorise new data at short notice, 
master foreign languages, parts in plays or 
improve your mental powers. Send now for 
FREE details of our Sleep-Learning Recorder, 
Time Switch, Pillow Speakers, Cassettes. 
Induction and Language Tapes and general 
information about these vital subjects. The 
Institute of Sleep-Learning (TR), 16 King's 
College Road, London N.W.3. PRImrose 
3314. 

PERSONAL 

Get 1966 AUDIO ANNUAL. An approach to 
tape recorder servicing; Whither stereo?; Tape 
prospects and problems; the hi-fi revolution. 
Plus a selection of the more important equip- 
ment reviews that appeared in HI-FI NEWS 
and TAPE RECORDER during 1965. 5/- from 
newsagents or 6/- (pp) from Link House, 
Dingwall Avenue. Croydon. Surrey.  

Can anyone tape me occasional T.V. and 
radio items? Taped Stanley Baker material 
wanted. Box No. 506 (London).  

Goon Show enthusiast wishes to exchange 
and collect Milligan recordings. Own dubbing 
facilities. Box No. 509 (Essex). 

Ampcx (G.B.) Ltd. .. Inside Back Cover 
Bang & Olufsen U.K. Sales Division ..451 
Braddock, C. Ltf 490 
Brenell Engineering Ltd. .. .. .. 476 
Brown, A., & Sons Ltd. .. .. .. 486 
Brown, S. G. Ltd. .. .. Inside From Cover 
Elizabethan Electronics Ltd 454 
EMI Electronics Ltd 464 
EMI Records Ltd  447, 482 
EMI Tape Ltd 456 
Ferguson 449 

ADVERTISERS* INDEX 
Ferrograph Co. Ltd.  468 
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Grampian Reproducers Ltd 492 
Grundig (G.B.) Ltd 458 
Heathkit (Daystrom Ltd.) .. .. 466 
Highgate Acoustics  480 
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Kodak Ltd 448 
Leda Tapes 492 
Lennard Developments Ltd. .. .. 476 
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INDEX TO VOLUME EIGHT FEBRUARY—DECEMBER 1966 

FEBRUARY 1-40 AUGUST 265-304 

MARCH 41-84 SEPTEMBER 305-344 

APRIL 85-132 OCTOBER 345—388 

MAY 133—184 NOVEMBER 389-440 

JUNE 185-224 DECEMBER 441-500 

JULY 225-264 

A 
Akai ATE-7 Bulk Eraser (see reviews) 
Akai M-8 Tape Recorder (see reviews) 
Akai ST-1 Tape Recorder (see reviews) 
Akai VX-1100 Video Recorder 315 
Akai X-355 and 910   73 
Akai X-355 (see reviews) 
Akai X-4 Produces Sound Guides .. 96 
Akai X-4 (see reviews) 
AKG D 66 Microphone (see reviews) 
Ampex ATM-13 Electron Beam Recorder .. 191 
Ampex 863 (see reviews) 
Ampex Open New Factory   149 
Aspects of Outdoor Drama (feature) .. 323 
Astronic Tape Player 231 
Audio Annual  11,95 
Audio Diary 1967   407 
Audio Fair  96,158,250,315 
Audio Fair AGM 315 
Audio Fair Preview  158 
Audio Fair Report 250 

AUTHORS 
Anscomb, J. H. 

Cartoons  149,203,271,459 
London on a Three Inch Reel (cartoon 

feature) 153 
Summer in the Country (cartoon feature) .. 413 

Ashcroft, J. 
Personal Bias .. .. 69,113,165,249,289,429 

Baker, M. 
Simple Sync  243 

Balmain, G. 
'Which?'on Tape Recorders .. .. 207 

Bishop, L. J. 
A Stereo Tape Playback Preamplifier .. 15 
Correction  191 

Bourke, W. 
A Time Switch for the Wearile Deck .. 201 

Cook, B. 
Cartoon  95 

Earl, J. 
Multiplex Complexity 366 

Farsky, T. 
Ben Webster Meets Oscar Peterson (tape 

review) 487 
Bio New Band of the Sixties (tape review) .. 67 
Count Basle Plays Neal Heftl (tape review) 219 
Duke Ellington Meets Coleman Hawkins 

(tape review) .. 81 
Gerry Mulligan Meets Johnny Hodges (tape 

review) 219 
Personal Appearance (tape review) .. 487 
The Shearing Touch (tape review) ,. .. 487 

Fisher, J. H. 
Your Book of Tape Recording (book review) 417 

Ford, B. 
Voice Analysis  98 

Gaselee, J. 
The Law and Your Tape Recorder (book 

review) 417 

Gompers, G. 
The Second Spool   59 

Goodall, G. 
Beethoven, Christ on the Mount of Olives 

(tape review) 280 
Beethoven, Sonatas (tape review) .. 67 
Brahms, Symphony No. 2 in D Major (tape 

review) 280 
Britten, Young Persons Guide to the 

Orchestra (tape review) 487 
Debussy, Images for Orchestra, L'apres 

Midi D'un Faune (tape review) .. 280 
Dohnanyi, Variations cn a Nursery Theme 

(tape review) 487 
Franck, Symphonic Variations (tape review) 67 
Grieg, Peer Gynt (tape review) ., 67 
Haydn, Concerto in C (tape review) .. 67 
Honnegger, Pacific 231 (tape review) .. 219 
Jan Peerce Sings Famous Handel Arias 

(tape review) 487 
Mozart, Sinfonia Concertante (tape review) 67 
Scarlatti, Harpsichord Sonatas (tape review) 280 
Smetana, In Bohemias Woods and Fields 

(tape review) 280 
Teresa-Stich Randall Sings Mozart Arias 

(tape review) 487 
Tchaikovsky, Piano Concerto No. 1 (tape 

review)  67 

Gordon, M. 
Battery Powered Tape Recorders 

12, 70,104,172,195,235,278,319,376,426,475 

Gregory, R. 
Videotape Comes Home   244 

Haines, D. 
A Fair Trial (tape play)  157 
One Man and His Dog (tape play) ,. 55 
The Awkward Customer (tape play) .. 483 

Hellyer, H. W. 
A Visit to Grozsound ,, 210 
Radio and Audio Servicing Handbook (book 

review) ..   60 
Tape Recorder Service 

26,57,114,150,198,240,290,316,371, 418.478 
Where No Harm Can Come  97 

Henry, W. 
Lubrication   166 
No Need to Think .. 460 

Kirk, D. K. 
Comedy Scripts for Tape Recording (book 

review) .. 156 
Constructing the Heathkit TM-1 121 
Field Trials of Battery Portables 101,281,379,434 
Practical Tape Recording (book review) .. 417 
Systematic Sound    .. 16 
Taken to Task  273 
Teaching by Tape   62 

King, G. J. 
A Japanese Miracle 470 

Law, J. 
Successful Home Recording .. 108 
Correction  231 

Marsh, A. D. 
A Modified Mixer   484 

Matthews, C. N. G. 
Magnetic Sound Recording 

163,193.247,277,333,373,423,465 

McBrearty, K. 
A Tape Recorder lor My Birthday .. 65 

Musil, O. 
The Czech Approach to Tape Recording .. 204 

Noble, R. 
Magnetic Memory   414 

Radford, P. 
The Hazards of Recording Birdsong .. 321 

Read, C. W. W. 
Transistor Recording Amplifiers 232 

Robinson, D. P. 
Building and Using Sound Mixers (book 

review) ..   .. . • 155 

Rogers, G. T. 
Sound into Signal   20 
What's in a Spec?  237 

Rose, I. 
Take a Bed Recess   59 

Simmons, C. H. 
Heard Melodies are Sweet  61 

Spriggs, R. F. 
A Microphone Booster   409 
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Turner, P. D. 
TekentoTask 272 
The Nature of the Beast  214 
The Right to Copy  329 
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Akai X-365 (review) 337 
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Fidelity Playmasler (review) .. .. 295 
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Heathkil TM-1 (review)   123 
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Philips EL 3552 (review)   33 
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Wigens, A. 
Sound and Cine 25.107,171.197,287,411,469 
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Woodward. M, F. 
Budget Booms 283 
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York, M. 
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Bang and Olufsen Fire 231 
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Batting to Music? 407 
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BBC Recording Competition 271 
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Brenell Tape Amplifier  29 
British Radio Corporation Introduce New 
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British Rail Tape Their Wagons .. 231 
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c 
Cantata 700 Background Music System .. 459 
Car Stereo Tape Player 117 
Carousel RT5  381 
Cascade of Colour   51 
Cassette Promoted by Philips 191 
Cassettes and Players (letter)  19 
CBS Magnetic Tapes 294 
CBS Develops New Video Recorder .. .. 459 
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Copyright  229,331 
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K 
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Kdrling MT 3624 Tape Recorder (see revlewe) 
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Data Processing with Magnetic Tape (feature) 414 
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OF BATTERY PORTABLES 

Optacord 408   101 
Oplacord 416  281 
Telefunken M 401   379 
Uher 4000 L 434 

F CONTINUED 
Fire at Bang and Olufsen  231 
Fish Recording 359 
French Classical Tapes  96 
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Sarrard Tape Recorded Catalogue .. 359 
GPO Introduce Phonoposl   51 
Grundig C.100 Cassette Portable .. .. 381 
Grundig Range Selected (or Design Centre .. 359 
Grundig Teaching Equipment at Hull.. .. 11 
Grundig TK 120  29 
Grundig TK 340 and TS 340 .. .. .. 335 
Grundig TK 400 Automatic (see reviews) 
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Hammond M100 Condenser Microphone(Field 
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Hazards of Recording Birdsong (feature) .. 321 
Head Alignment (letter) 203 
Heard Melodies arc Sweet (feature) .. .. 61 
Heathkil Showroom in London  51 
Heathkit TM-1 Mixer (see reviews) 
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Language Laboratory at Michigan University 231 
Language Research at Queensland .. .. 315 
Leevers-Rlch Probes Haas Effect .. .. 231 
LEM Microphones  73,335 
Lennard Handle ME 101 Fluttermeter .. .. 51 
Letters .. 19,103.203,239,288,331,463 
Lexor Power Distributor 117 
Listen to This Spec ..  359 
Liverpool Recording Group   51 
LM 100 Dynamic Microphone (see reviews) 
London on a Three Inch Reel (cartoon feature) 153 
Lubrication (feature)  166 
Luxor Language Laboratory  191 

M 
Made in Japan  231 
Magnetic Memory (feature)  414 
Magnetic Sound Recording (series) 

163,193,247,277,333,373,423,465 
Magnetic Tape at the BKSTS  51 
Marriage of Decks (feature)   97 
MCPS Licence   149,239,331 
ME 101 Wow and Flutter Meter (see reviews) 
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Michigan University Language Laboratory .. 231 
Microphone Booster (feature) 409 
Microsound Sound Eflecls  293 
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Mood Music and Sound Effects on Disc .. 381 
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Mullard Servicing 359 
Multiplex Complexity (feature) 366 

N 
Nagra Portables on Hire 315 
Nature of the Beast (feature) 214 
New Depot lor KB  191 
New Products 29,73,117,293,335,381,431 
Next Year of Hi-Fi 359 
No Need to Think (feature)  461 
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One Man and His Dog (Tape Play) .. .. 55 
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Tchaikovsky, Piano Concerto No. 1 .. 67 
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Big New Band of the Sixties  67 
Count Basie Plays Neal Hefti .. 219 
Duke Ellington Meets Coleman Hawkins .. 81 
Gerry Mulligan Meets Johnny Hodges .. 219 

R CONTINUED 
Revox Multiplex Filter 381 
Right to Copy (feature) 329 
Robinson Mixer—Modified (feature) .. 484 
Robuk Statesman 431 
Role of Magnetic Recording in Space .. 271 

s 
Sanyo Mains and Battery Recorders .. 381 
Sanyo MR 101  117 
Sanyo MR 110  293 
Sanyo MR 212  117 
Scarborough Son et Lumi^re 271 
Second Spool   59 
Seen at the Audio Fair (feature) .. .. 250 
Service with 260 Smiles 459 
S bristles 289 
Simple Sync (feature) 243 
Soldering Explained  359 
Sonatest Demagnetiser 335 
Sony Audio and Video Recorders .. 431 
Sony TC 2000 Video Tape Recorder .. .. 470 
Sony TC 3574 (see reviews)  383 
Sony TCV 2010 Television Recorder .. 231,246 
Sound and Cine (series) 25,107,171,197,287,411,469 
Sound and Light at Scarborough .. 271 
Sound Guides Across Spain and Italy .. 96 
Sound into Signal (feature)   20 
Standard Battery Portables  293 
Stereo International Expands 231 
Stereo International Review Reslo Microphones 359 
Stereo Tape Library  315 
Stereo Tape Playback Preamplifier ., .. 15 
Stereo Tape Playback Preamplifier (correction) 191 
Stereo Tape Recorder Survey 360 
Stolen Ferrograph 422 U 271 
Studio Automation  459 

Success for Grundig Schools Competition .. 96 
Successful Home Recording (feature) .. 108 
Successful Home Recording (correction) .. 231 
Summer in the Country (cartoon feature) .. 413 
Survey of Stereo Tape Recorders .. .. 360 
Synchronising Sound and Slides .. .. 243 
Systematic Sound (feature)   16 
Synthetic Trumpets from Tape .. 11 

T 
Take a Bed Recess (feature)  59 
Taken to Task (feature) 272 
Tandberg 84 (see reviews) 
Tape Contest Judging 407 
Tape Recorder Development Decks .. .. 73 
Tape Recorder for My Birthday (feature) .. 65 
Tape Transcription in Court 459 

TAPE RECORDER SERVICE 
Akai M7   26 
Akai M7/M8 418 
Fi-Cord 202   198 
Grundig TK 14  478 
Marconiphone MTR 1/4 150 
Philips Bits and Pieces 371 
Philips EL 3586   316 
Verdik S.1 114 
Walter Metropolitan   57 
Wyndsor Sabre and Trident 240 
Wyndsor 707   290 

T CONTINUED 
Tape Records in the USA  149 
Tape Reviews (see reviews) 
Teaching by Tape (feature)   62 
Telefunken Distributor—New Name .. .. 11 
Telefunken M.301  11 
Telefunken M.401 (field trial) 379 
Television Advertising for Philips EL3301 .. 149 
Television on Tape (series) .. .. 284,324 
Television Recording at 15 i 's  51 
Time Switch for the Wearite Deck (feature) .. 201 
Transistor Recording Amplifiers (feature) .. 232 
Truvox Demonstrate Speaking Scrubber .. 95 
Truvox PD 104 (see reviews) 255 
Truvox Series 40  29 
Tutchings Tape Corresponding Kit .. .. 73 

u 
Uher 4000L (field trial—or see also reviews) 434 
Uher Introduce Language Laboratory .. 359 

V 
Var Der Molen VR 7   381,407 
Variations on an Oxide Theme .. .. 53 
Veeder Root Minicounters   73 
Veritone Stereo Tape Player 117 
Videotape Comes Home .. .. .. 245 
Visit to Grozsound   .. 211 
Voice Analysis  98 

w 
Wearite Deck Time-Switch (feature) .. .. 201 
Welmec—Change of Name   11 
Wesgrove Make a Move 271 
What's in a Spec?  237 
Where No Harm Can Come  97 
'Which?'on Tape Recorders 207 
Who's For the Fair?  158 
Wyndsor Vanguard   29 
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Beware! This one is Wild! 

It's Ampex 1100: the professional recorder with an amateur price 

Just produced by Ampex, world masters of Audio equipment, 
the 1100 is packed with exciting features. Features that make 
this professional standard stereo recorder a pleasure to use, a 
revelation to hear. It loads the tape automatically, reverses 
electronically, and the unique dual-capstan drive keeps precise 
tape tension without pressure pads, without wow and flutter, 
even at the slowest speed. 
No frustrating warm up with your 1100. It plays instantly. 
Perfectly. Because all its electronics are solid-state. Tantalum 
capacitors and Silicon transistors tremendously increase over- 
all reliability and performance. Weight and service problems 
are minimised. 

Punish it. It can take it. Over a third of the weight is rugged 
die-cast aluminium frames. So alignment is critically precise. 
And precision lasts a lifetime. The 1100 is the portable 
that can take rough handling. And still run silk smooth. An 
air-tight warranty sees to that. So does our name. Ampex. 
Thrilling voice . . . lovely body. The 1100 not only looks 
good, it sounds good too. Compare it with live sounds; the 
truth is obvious. Compare it with other recorders; it's so much 
better the difference is embarrassing. 
Most men will never handle a machine this good. What about 
you? Be warned, it will drive you wild. It's the professional 
recorder with an amateur price. From: £149.10. 0. 

AMPEX 

Ampex sales and sendee facilities are conveniently located throughout Europe and the Middle East. For more information write to: Ampex Great Britain Ltd.. 
Acre Road, Reading, Berkshire, England. Telephone: Reading 84411. Ampex S.A., Via Berria 2, Lugano, Switzerland. Telephone 091/3.81.12. Ampex Europa, 
G.m.b.H., 6 Frankfurt/Main, Dusseldotfer Strasse 24, Germany. Telephone: 252001-5. Ampex, 41 Avenue Bosquet, Paris 7e France. Telephone: 705.38.10. 
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