


EVER READY HIGH POWER
BATTERIES GIVE AT LEAGT
4 TIMES LONGER LIFE IN
TAPE RECORDERS

iy

iy

In portable tape-recorders® with power requirements around
300mA a standard battery will drop below the necessary volt-
age to power the motor and amplifier in a matter of hours.
An Ever Ready High Power Battery in the same recorder will
keep up its voltage for a working life at least 4 times longer.
*Record players too.

HP2 THE EVER READY CO (GB) LTD

Hercules Place, Holloway N7 Telephone ARChway 3030
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HIGH POWER
BATTERY



E. Rorbaek Madsen
World famous authority and chief of
B & O’s Electro ic Lab oy

and Sound-film Division.

. . . When Quality is the First Consideration - o

Bang & Olufsen—a brilliant combination
of advanced Danish Audio
Engineering and modern Scandinavian design

Beocord 2000 K, prize-winner at the 1964 Hanover Fair, a
Supreme example of B & O audio engineering. The first all-
transistor hi-fi stereo tape recorder with a professional specifi-
cation which has been acclaimed in international trade and
tape-amateur circles for its carefully planned design, advanced
features, and outstanding performance. The BEOCORD 2000 K
is the ideal tape recorder for the enthusiast whose only interest
is perfection. Available in a 2-track & a 4-track version.112 gns.

Beocord 2000 T—The Beocord 2000 is also available as a
portable model with loudspeakers built into the lid apd has
exactly the same technical specifications as the Beocord 2000 K.
The lid can be divided; each half forming one loudsbeaker
unit and giving a performance fully comparable with two stereo
loudspeakers. This unit is ideally suited for the enthusiast
who insists on the high quality performance of the Beocord
tape recorder in a transportable version. Dimensions 103" high
(including speakers), 173" wide, 14” deep. Price 117 gns.

( The Beocord 1500—the very latest tape recorder from Bang
and Olufsen. Based on the design of the Beocord 2000 this
new tape recorder is technically identical but does not have
mixing facilities or an output replay amplifier and is intended
for the enthusiast who already owns a high quality hi-fi system
yet desires the inherent qualities of the famous B & O Beocord
2000. The Beocord 1500 is available in a choice of Teak or
Brazilian Rosewood finish. Dimensions 8+%” high, 173" wide,
14” deep. Price 89 gns.

Available only through appointed dealers of quality, Bang & Olufsen products are on permanent exhibition at our new Landon Showroom, 70/71 Welbeck Street, London, W.1. W
o O o

BANG & OLUFSEN U.K. SALES DIVISION ¢

A division of Debenhams Electrical & Radio Distribution Co. Ltd. Q &
EASTBROOK ROAD, EASTERN AVENUE, GLOUCESTER. Telephone GLOUCESTER 25634, O
Northern Ireland Distributor : Messrs. Solomon & Peres Limited, Belfast 1. \ /

Distributor for Scotland : Bryterlite Electrical Co. (Glasgow) Limited, Glasgow, C.2. "
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The first choice

in Hi-Fi Equipment

One cannot compromise with high-fidelity. The only way to save money
is by building the models yourself.

Compare any Heathkit model
for price, performance, quality

Ease of assembly is guaranteed—even for those without previous experience—by
the comprehensive yet simple step-by-step construction manuals supplied with every
Heathkit model.

Because you build them yourself—Heathkit units cost considerably less than
comparable pre-assembled equipment. You cannot buy the parts any other way as
cheaply.

Every Heath bled in accordance with our instruction manuals
is guaranl.eed to mcat publlshad 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.

TAPE PRE-AMPLIFIER

MONO AMPLIFIER

“MALVERN"

y—~~~~~~ SEE THE COMPLETE HEATHKIT RANGE IN THE FREE CATALOGUE ~~~~

STEREO CONTROL UNIT

TAPE DECKS e |
\ *Shmn |)
<4 TRUVOX 3

STUDIOMATIC P>

OUR WIDE RANGE INCLUDES :—

AUDIO
Cabinets, Turntable Units, Mono and Sterec Amplifiers, Pickups, Speaker Systems,

Mono and Stereo Control Units, Tape Preamplifiers, Tape Decks, etc.

RADIO o .
AM[FM and FM Tuners, Transistor Radios, SW and Communication Receivers.

TEST INSTRUMENTS
A range of Audio Test, Home Warkshop, Service, and Laboratory Instruments.

MISCELLANEOUS )
Children’s Hobby Kits, Tool Kits, Intercom, Electric Organs, and a wide range of

Amateur Radio Gear.

AM/FM TUNER

STEREO AMPLIFIER

"“COTSWOLD"

FOR THE TAPE ENTHUSIAST

‘MAGNAVOX’ STUDIOMATIC DECK
A quality low-priced mono 4-track unit . £14 19
Total price with TA-IM preamplifier .. . £34 17

Spec:al packaged price £31 5§

ol oo

TRUVOX D.93 DECKS

Highest quality stereo }- or itrack units (please state
preference) ; : £36 15
Total prlcewlthTA lSpreamphf‘er €62 5

Special packaged price €58 10 ¢
HI-FI FM TUNER, Model FM- 4U (in two parts)
Tuning unit (FMT-‘#U} (:ncl PT) £2 15
IF Amp and power supply. FMA-4U ; . £13 13

Total price klt £16 8

HI-FI AM/FM TUNER, Model AFM-I (in two parts)
Tuning unit (AFM-TI) (mcl P. T) £4 |3
IF Amp and power supply. AFM-AI ... . £22 11

Total price klt €27 5 0

00\0- Qloo QOQ

A tuner requires an audio amplifier

EQUIPMENT CABINETS
A wide range available including kits, assembled models ‘left in the
white’ for finish to your own personal taste. And RECORD HOUSING
fully finished cabinets.

A wide range of speakers, microphones, etc.

FOR THE HI-FI ENTHUSIAST

6 Watt QUALITY STEREO AMPLIFIER, S-33H
With high sensitivity necessary for ceramic pickups such as
the Decca Deram. Kit £15 17 6. Assembled £21 7 6

18 Watt DELUXE STEREO AMPLIFIER S-99
Within its power rating this is an outstanding amplifier.
Kit £28 9 6. Assembled £33 9 6

STEREO CONTROL UNIT USC-I
With variable filter, switched rumble filter, etc.
Kit £19 10 0. Assembled £26 10 0

5 Watt MONO AMPLIFIER MA-5

A reasonably priced unit. Inputs for Gram, Radio
Kit £10 19 6. Assembled £15 10 0

QUALITY SPEAKER SYSTEMS

Full frequency range 30-20,000 cfs. 3 speaker systems.
Kit £25 12 0. Assembled £33 17 0

HI-FI LOW-PRICED SPEAKER SYSTEM
Frequency range 40-16,000 cfs. Two-speaker system.
Available (bookcase) kit £11 17 6 incl. P.T.
(with legs) kit £12 12 0 incl. P.T.
All speakers supplied *‘in the white'' for finish to own taste.

‘COTSWOLD'

New Model ! !
TRANSISTOR MIXER TM-I

A must for the tape enthusiast. Four channels
allow recording from a wide variety of sources,
e.g., dynamic and crystal microphones, tuners,
record players, itEll 16 &

Assembled £16 |7 6

New “‘International Class"

40 Watt TRANSISTOR STEREOQ AMPLIFIER
AA-12U

Offers a realism and beauty of sound never before
oll?um:bie at such a :ompetlttve price. Professional,

line styling, b {l veneered cabinet.
20 transistor, |10 diede circuit.
Kit £43 18 0. Assembled £68 16 0

REMEMBER 'PACKAGED DEALS’' SAVE YOU MONEY. All purchases of associated Hi-Fi equipment totalling over £40 at one time qualify for inclusion

FREE !
BRITISH HEATHKIT CATALOGUE

Many other models

Covering a wide range, including electronic models
forthe home, workshop, service bench orlaboratory.
‘Amateur’ gear, SW and Radio Receivers.

SEND FOR DETAILS NOW !

DEPT. HT-9

> DAYSTROM LTD.

With bli pl send me
FREE BRITISH HEATHKIT CATALOGUE ..

FULL DETAILS OF MODEL(S)

GLOUCESTER, ENGLAND

TICK HERE

e —]

Kindly write batow in BLOCK B R R R AT S O

...HT9




NOW!
20,000 CHANCES

10TRY
KODAK TAPE

Ample supplies of all Kodak Tapes have been released for the British
amateur market. This means you can now obtain these famous tapes
through any of 20,000 Kodak photo dealers (there’s one in your town).
Try the Kodak tape of your choice this week — and prove

for yourself how justified are the ‘rave’ reviews you’ve read in the
country’s audio press !

Kodak tapes—Standard, Long, Double, Triple and Quadruple Play—are
available in all standard reel sizes

THERE'S A @.k TAPE SUPPLIER IN YOUR TOWN

Kodak Limited. London
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New from

FERGUSON
a tape recorder

for the real enthusiast



Just look at the big-price features on this new
low-cost Ferguson Model 3214 tape-recorder:
three speeds, four tracks, 7” self-threading
spools and up to 17 hours playing time per reel
of double-play tape (8% hours on the tape
supplied). This is the recorder with the real
professional touch : mixing facilities, two-way
tape inching, double-track replay for special
effects pause key, remote control microphone,
and interlocking keys to prevent accidental

FERGUSON

"Wy

=

—

..dNl it costs only 4

erasure. The output is 3 watts feeding into a
7" x 4" speaker with a frequency response of
40c¢c/s to 18 Kc/s at 74 i.p.s.; 40c/s to 14 Kc/s
at 3% i.p.s.; and 40 ¢/s to 7 Kc/s at 1§ i.p.s.
Leathercloth covered wood cabinet with
silver-trim panels, Beautifully designed and
beautifully finished. With 1200 ft of free long-
play tape. remote control microphone, and
connecting leads.
Great, great value. Great entertainment, too.

1 |
-
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| Post this coupon now for full details on

IFREE s the Fe Tape R far range.

TO: FERGUSON DIVISION
Thorn House-Upper Saint Martin‘s Lane-London, WC2

GREAT

EHTERTANMENT

VALUE

NAME

ADDRESS.

MODELS214

£ ONE OF THE RANGE OF 26 HOME ENTERTAINMENT PRODUCTS MADE BY FERGUSON: TELEVISION - RADIOGRAMS - RECORD PLAYERS * TAPE RECORDERS - TRANSISTOR RADIOS
</ See the full range at your local dealers or send for free colour leaflet. To: Ferguson Division + Thorn House - Upper Saint Martin's Lane - London, W.C.2.
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RECOTAPE

SAVE A HALF OFFER. ..

ANY TWO OF THESE MONO OR STEREO TAPES FOR 35!-

MERRY G{] RUUND

a\‘\

Tapecralt £

Tihapsodies sl
Ianees . ..

HarryMortimer,O.B.E.

conducts  “CAll

Star

Brass Band'' in Intor

Acc Il

Lohengrin,

Trumpet Tune by Pur-

cell, Music for

the

Royal Fireworks and

many others.

TAPE NO. 204
THE AR OF THE ACCORDION

Wonderful 2nd unique

performances
accordion

on
of Bach's

an

Toccata & Fugus in D

Minor, Ricual

Fire

Dance, Finlandia,Flight
of the Bumble Bee and

many others.

TAPE NO. 201

Fascinating and unique
Dutch Band Organ
plays Cuddle Up A
Lictle Closer, Tenne-
ssee YWalez, Blue Tango,
Under the Double
Eagle and seven others.

TAPE NO. 932

Genius at work an the
mighty Wurlitzer, Her-
nando's Hideaway,
Song ofche Islands, Tea
for Two, Strike Up The
Band and many others
by George Wrighe,
Amezrica's leading
theatre organist.

TAPE NO. 713

* Senfimental Journey

Jackie Brown plays the
mighty Wurlitzer, Far

Away Places, Slow Boat
to China, Aprilin Paris,
Love is the Sweetest
Thing and many others
of the same vintage.

TAPE NO. 210

{ The STEAM ORGAN

.Anclen: Sl:eam Callope
plays MacMNamara's
Band, There's a Tavern
in the Town, When
Irish Eyes are Smilin’,
Daisy Bell,Entry of the
Gladiators and many
others.

TAPE NO. 205

RECOTAPE

OFFERS YOU, IN ADDITION TO THIS
RANGE OF WONDERFUL TAPES,
DUPLICATED ON THE LATEST AND

MOST

ADVANCED

EQUIPMENT,

ANOTHER MOST INTERESTING RE-

CORDING

OF THREE EVERGREEN

NUMBERS PLAYED IN A SENSATION-
AL MANNER. SOUNDS SPECTACULAR,

REALLY IS, AND
YOU CAN GET
THIS 25/- TAPE
FOR I5/-. JUST
COMPLETE THE
COUPON ON
THE RIGHT.

TAPE NO. 109

H
H
3
H
g

!

b Yous G

wien rieeuitr (43 RO

SOUNDS
SFEGT!GIIL&B

CAFRICCIO ITALIEM
SRAMADA
HORA ITACCATS

Merry Go Round plays
Moulin Rouge, Around
the World Theme, Rio
Rita, Old Coamrades,
Twalfth Stresc Rag and
miny others.

TAPE NO.

Living Percussion

203

Fascinating percussive
arrangements of Tur-
key in the Straw, Yanky
Doodling, Easter Par-
ade, Sleigh Ride, and
many others by the
New York Percussion
Trio.

TAPE NO. 103

" DA NCING TIME

& saunsen

A T s 0

Old timers such as
Grandfather's Clock,
Sweet Rosie O'Grady,
After The Ball, Bird in
a Gilded Cage, The
Band Played On, Believe
Me If All Those Endear-
ing Young Charms and
many others.

TAPE NO. 2056
Choose any

Please supply the undernoted
have deleted
applicable instructions.

tapes; |

Mono 33
Stereo 4 Track
31

Mono 33
Stereo 3]
4 Track

Mono 3}
Stereo 31
4 Track

Principals of recording,

Explanations and dem- Authentic Hungarian Traditional Dixieland,

c.ps., decibels, fre- onscr:t:ons of acoustic interpretations of Tiger Rag, Sensation
quency r , bal- p , sound vi- Liszt's famous Hungar- Rag, Clarinet Marma-
ance distortion. All brmons, standing ian Rhapsody Mo. 1 lade Blues, Skeleton
demonstrated on this waves, fundamentals and Brahms Hungarian Jangleand manyqthers
tape that tells you and other interesting Dances. Unusual in- all played by dedicated
all you need to know facts about sound re- scruments, a‘dl\‘ferep: men,
about tape recording. production. sound to familiar music.
TAPE NO. 300 TAPE NO. 202 TAPE NO. 209 TAPE NO. 102
AMERICAN (2 EEOTAT] CTHE. .
ORIGINAL |

‘Wonderful perform-
ance and recording of
1812 Overture and a
choral version of the
Polovetzian Dances all
by the Vienna State
Opera Choir and Vie-
nna Symphony Orches-
tra.

TAPE NO. 208

g_ e .
FABULOUS

.- ot HI"\‘ ..‘.

Fabulous Brassarrange-
ments of Mood Indige,
Orchids in the Moon-
light, Parade of the
Wooden Soldiers, Toy
Trumpet, Holiday for
Strings, Among My
Souvenirs and many
others.

TAPE NO. 231

|MARCHES . ..

NRAY
CHARLES

: hmrtﬂﬁd-ﬂuuﬁmﬂ
Massed Military Bands Fabulous Hammond Enchan:m;kayCharles
play the greatest mar- Organ playing, fascina- sings Ain't that Fine,

ches, Anchars Aweigh, ting arrangements of Honey, Honey, Can

High School Cadets, Heatwave, Peanut Ven- Anyone Ask For More,
U.S. Air Force Song dor, Black Magic, Lull- Sittin’ on Top Of The
and many others. aby of Broadway, It's World and many

Magic, Softly as in a others.
Morning Sunrise and

many others.

TAPE NO. 239

ECHOES

Marches played in fine
swinging American

style.
TAPE NO. l04

. SONGS @

: OF A
GOLDEN
-~ AGE

TAPE NO. 24

Lovely music reminis-
cent of Paris played by

Stan Getz at his greatc-

_f t_h_e most
° est, playmglndmnSum-

Some
popular music of all

time for orchestra and
piano, Tenderly, Sep-
tember Song, Body and

Soul, Over the Rain-
bow, AlltheThingsYou
Are, Begin the Beguine
and many others.

TAPE NO. 238

star pianist George
Feyer, La Vie en Rose,
April in Portugal, Le
Mer, Domino, Cerisier
Rose, Darling, Je Vous
Aime Beaucoup and
many others.

TAPE NO. 200

mer, There's A Small
Hotel, Too Marvellous
for Words, I've Got
You Under My Skin,
The Lady in Red and
many others.

TAPE NO. 7256

two of these fabulous tapes, Mono 3% or 4 Track Stereo 3 ips. Take
advantage now of this unrepeatable offer. Every tape unconditionally guaranteed
against processing faults. Money back if not absolutely satisfied.

TRADE ENQUIRIES INVITED

POST THIS COUPON TO DAY

in-

09
416

il

TRANSATLANTIC MUSIC TAPES (Distributors) Ltd.,
250 Grand Buildings, | Scrand, London W.C.2.

Please mail to me the tapes noted on this coupon. | enclose
£ which includes |/6 post and packing for each tape
ordered.

Address

TRII6S



Let’s face it, what could be simpler than
a Grundig tape recorder.

An automatic Grundig tape recorder!

The Grundig TK23L is a highly
professional tape recorder. It
records on four tracks, plays
back for up to six hours on a
spool of double-play tape.

Yet, forallitsintricateinsides, it
remainsasimple,robustGrundig.
Whether you wish to recapture
a sigh or a symphony, it records
what you want—with feeling.

The TK23L has a further ad-
vantage. [t's automatic.

This doesn’t mean you switch
it on and come back to find the
dinner cooked. But it means
that when you're putting some-
thing onto tape, the Grundig

‘Magic Ear’ adjusts the record-
ing level automatically. Forte or
pianissimo, you get balanced
sound all the time.

Withthe TK23Lyou cansuper-
impose, make trick recordings
too. It costs 49 gns.—comes
completewith over a quarter of a
mile of tape and a microphone
worth seven guineas.

Listen to it soon. And in case
you're a person who likes-
twiddling knobs while you
record—relax ! There's a switch
that turns off the automatic
‘Magic Ear.’

Grundig think of everything.

417

Valuable - but free

if you post now!

Grundig make first-class tape recorders from
37 gns., radios from 164 gns. Send today for a
free 20-page colour book about them, called
“The Grundig World of Sound.’ Post this coupon
to Grundig, London, S.E.26.

Name
(Block letters, please)
Address

e TRI

GRUNDIG




AGFA-GEVAERT

Agfa tape is produced to give perfectly balanced reproduction over the whole tonal
L. range. Itis manufactured in three basic types all on pre-stressed polyester base.
PE31 Long play with great strength and high output.

PE41 Double play. Highly recommended for 4 track and 2 track recordings.
PE65 Triple record with a thickness of only 0.7 mil. developed for use on small
portable recorders. Spools will hold three times as much PE65 compared

with standard tape. PE65 is especially suitable for 4 track recordings.
| Our magazine 'Magneton lllustrated’ containing many items of general
ﬁ. interest is free on request. Please fill in coupon for your copy.

AGFA LIMITED Please send mea copy of 1I
27 Regent Street, Magneton lllustrated 1

! NAME |
London S.W.1 ADDRESS :
Tel: REGent 8581 ]
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228 BISHOPSGATE,
LONDON, E.C.2

BiShopsgate 2609

TAPE RECORDER CENTRE

93 MORTIMER ST.,
OXFORD CIRCUS, W.1

MUSeum 1219

242/4 PENTONVILLE RD,
KINGS CROSS, N.1

TERminus 8200

TAPE & HI-F| CENTRE

Where ever you live in Great Britain
it’s easy to visit NuSound !

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

HOURS OF BUSINESS
OXFORD CIRCUS : Monday to Friday 9 a.m. to 5.30 p.m. Saturday
9 am. to | p.m.

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

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

@ TRAVEL FREE TO NUSOUND

To all our customers residing outside the Greater London Area,
NuSound offer a unique Free Travel facility. Simply write today
to our Oxford Circus Showroom (Dept. FTV) for full details by
return post.

YOU CAN SAVE £ ££££££.......

Not only will you see (and hear) the biggest collection of brand
new tape recorders at NuSound, but you'll also find a wonderful
selection of used and shop soiled tape recorders in first-class
condition. And all at substantially reduced prices.

In some cases you can save over 50%, of the usual price.

i aaund

A MAGNATAPE OMPANY

36 LEWISHAM HIGH ST.,
LONDON, S.E.13

LEE Green 2399

TAPE & HI-FI CENTRE

205 HIGH ST. NORTH,
EAST HAM, E.6

GRAngewood 6543

TAPE RECORDER CENTRE

2 MARYLAND STN,,
STRATFORD, E.15

MARyland 5879

TAPE RECORDER CENTRE

EAST HAM 7

S S LE o

BEE T D R

ELTHAM
_[EAISHAM ., ¢

OVER 1,000 MODELS
ON_ DISPLAY

They're all here . . . every kind of Tape Recorder and Hi-Fi
unit on the market. Nowhere else can you see such an all
embracing display as that which awaits you at NuSound.

As Britain’s largest Tape Recorder and Hi-Fi sales organisation
with over 10 years experience in this specialised field NuSound
have built up a reputation that is “‘second to none’’.

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

@ SPECIALIST ADVICE FREELY AVAILABLE.
@ THE FINEST AFTER SALES SERVICING.
@ ATTRACTIVE EASY H.P. TERMS.

@ HIGHEST PART-EXCHANGE
ALLOWANCES.

BHEInS [1Lest Jape
Ina HIF specralisés




Does 18,000 c.p.s. at 3z i.p.s.
sound interesting ?

Meet the Akai Crossfield Head ....

Akai X4
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....the best head for sound in the business

No other tape recorders can throw about claims like
full frequency range at 33 i.p.s. and expect to be
believed! Whatever other recorders do have,
there’s one thing they haven’t—that’s the ex-

clusive Akai Crossfield Bias Head—an advance
so important that it opens a whole new world
of high fidelity recording and only Akai has the
key. Look at this picture.

2
R

This.is the Crossfield Head—only Akai has it.
1 signal head. 2 bias field. 3 direction of tape travel. 4 signal
field. 5 bias head. 6 bias head retracts automatically on playback.

On conventional heads the high frequency
components of the signal recorded tend to be
attentuated or erased by the effect of bias fields.
On the exclusive Akai Crossfield Head the sig-
nal head and the bias head are mounted in
opposition with their centres slightly off. The
tape is pre-magnetized between points A and
C and recorded with the signal at point B. The
recorded signal is completely free from the
effect of prevailing bias fields and can be re-
tained on the tape without loss.

It will be seen from the construction of the Akai
Crossfield Head assembly that, as the signal
head is arranged obliquely apart from the bias

head, across the tape, the amount of bias may
be selected without regard to the functioning
of the signal head. This means that the tape
can be modulated over the entire frequency
spectrum with maximum fidelity since the
recorded signal is entirely unaffected by the
bias field.

The maximum audio frequency that can be
recorded on tape is usually around 790 c/s. at
a tape speed of 1 centimetre per second, rising
to about 2,000 c/s. at 1 inch per second. For
Standard tape speeds: 9.5 cm/s. (3% i.p.s.)
—7.500 cfs. and for 19 cmjs. (7% i.p.s.)
—15,000 c/s.

The Akai Crossfield head makes possible the
recording of a signal frequency of up to 2.750
c/s. at a tape speed of 1 cm/sec. or 7.000 c/s.
per inch. In other words, the Akai Crossfield
head — makes it possible to record 18,000 c/s.
at a speed of 3} i.p.s. or 21,000 cfs. at
74 ip.s. With the low speed of 1} ip.s.
(4.75 cm/sec.) now available on the M8 and
X4 models, it is practicable to record up to
11,000 Cfs.

Employing this Akai technique, it is now pos-
sible to record four continuous hours on a
standard 1,200 ft. tape without the need for
professional 104 in. reels.

That’s for the real buffs! And explains just one
feature of the amazing M8 and X4 Akai tape
recorders. But we know you tape recorder ex-
perts —gluttons for information —especially if it’s
about the biggest recording advance of the
decade! So we’ve written down everything you
want to know about the Akai range, just clip the
coupon and we’ll send it to you.

--—___----_-----1

]

I To Pullin Photographic Ltd., 11 Aintree ]
I Road, Perivale, Middlesex. Please send me i
| details of the Akai range. ]
I Name , }
| Address B PUI_'_IN i
! E PHOTOGRAPHIC !
ILTR | {4 Company wiihin The Kunk Orpunisation) l
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o - Supplied lete
Philips de luxe e i
7" reel L.P. tape,

Hi-Fi Tape Recorder iyt
Model EL3549:62 gns

HERE'S a party that's going with a swing—thanks to Philips EL3549 Tape Recorder! The host
recorded all the music needed to make this party a success, and now Model EL3549 is playing it back
—superbly | And not only does it make things swing—it catches things on the swing, too | At just the
touch of a button, Model EL3549 will record improvisations, songs—in fact, any sounds that are worth
remembering. Find out about this and other Philips Tape Recorders—visit your Philips dealer today |
EXPERTS CHOUSE Foie ths sisaee ot rujssonae i oo e Seosdcnatiy sion o i

“.l manufacturer] A product of Philips unrivalled experience and know-how, Philips
PH PS TAP E Tape has all the qualities needed to make your recordings perfect every time.

_AH[ITHEII ENTERTAINING PRODUCT FROM PHILI Ps —the friend of the family
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Take a look at the precision built and quality tested Look, too, at the elegant T.D.10 — a tape deck of

T.D.2. Listen to its superb performance — only functional excellence that sounds as good as it
BSR can combine this proven reliability with such looks and is an established favourite throughout
truly magnificent performance. Takes 53" reels the world. Takes up to 7" spools with a choice of
playing at 33" per second. 3 speeds. It has fast forward and fast rewind, a

3 digit counter and space for a third head for
monitoring which is available as an extra.

Send for full technical details and illustrated leaflet.

The world’s largest manufacturers of
Tape Decks and Record Changers

MONARCH WORKS/OLD HILL | STAFFS




EMITAPE
SETS A NEW SOUND STANDARD

NEW TAPE

NEW EMITAPE the most advanced magnetic recording tape
in the world. Automated control and rigid inspection at all
stages of manufacture, using the most specialised equipment
in the latest magnetic tape factory in Europe, ensures that every
reel of the new range of EMITARPE is of superlative quality for
your recorder.

New magnetic oxide coating techniques, combined with new
high strength polyester base films, provide:

* WIDER FREQUENCY RANGE * IMPROVED UNIFORMITY
* GREATER STRENGTH * SUPER LONG-LIFE
~together with all the long established EMITAPE features
acknowledged by the BBC and other leading broadcasting and
recording organisations throughout the world.

EMITAPE

The tape that stands on its own

AT YOUR LOCAL DEALER NOW

NEW PACKS

All four grades of EMITAPE - Standard, Long, Double, and the
new Triple Play are packed in special dustproof library cases at
No Extra Cost. These library cases have the added advantage
of being self-standing for compact storage and transparent for
easy reference.

TRY THE NEW EMITAPE NOW!

Send off this coupon now for a leaflet giving
full details of NEW EMITAPE.

NAME.

ADDRESS

E.M.l. TAPE LIMITED - HAYES - MIDDLESEX
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editorial

SEVERAL EUROPEAN tape recorder manufacturers have instigated a new
sales feature within the last year or two—that of supplying performance
measurements with each machine. Though by no means new to the
hi-fi side of the audio market, this ‘gimmick’ is one that few manufac-
turers have dared to adopt below the professional level and it has
intriguing possibilities in the domestic tape sphere.

In many fields of commerce, manufacturing and retail bodies have
combined into associations designed to protect the public from poor
value and service. Travel agents, commercial photographers and coal
merchants are all required to conform to a fixed high standard of
operation before being allowed to join their respective associations.
After a while, it is hoped, the public grows to realise the superiority of
those companies that do belong to such organisations.

The tape recording and general audio trades enjoy one important
advantage over the holiday, photographic and fuel markets, however.
Even though connoisseurs might be able to select the better of two
airlines, two Madrid hotels or two coach tours, one could hardly expect
the general public to understand the relevance of one chemical coal
structure against another, or the disadvantages of over-developing
or insufficient back-lighting in a portrait. But, as readers will know,
only a minimum of well-chosen reading matter is required to under-
stand the purposes of response curves, signal-to-noise ratio, and wow
and flutter. Supplying detailed performance figures for a tape
recorder, amplifier, tuner, mixer, microphone or turntable enables
the audio manufacturer to go one better than the coal merchant,
removing many doubts from the customer’s mind and, incidentally,
giving the customer cold facts on which to base his choice of machine.

The possible dishonesty associated with the “frequency range:
40 ¢/s—20 Kc/s” type of specification could be eliminated by a
moderate number of manufacturers, confident in their own products,
giving such information in writing for each machine, and saying how a
range is defined. After all, which manufacturer who could rightfully
claim such a range or (better still) a response would refrain from
supplying evidence to the customer when his more reputable rivals
were doing so?

Extra time, greater cost and increased staff, will be among the
drawbacks put forward by the less co-operative manufacturer to the
measurement of, and reporting on, individual machines. But such
statements would be exaggerations. On almost every tape deck and
tape recorder production line, in Britain and abroad, at least one stage
is devoted to wow and flutter measurement, head alignment and
‘listening test’. Withdrawing slightly, the manufacturer may admit
that the stages and possibly even the staff are present on his line—
but what of the test equipment ? For this we must look to the back-
room wherein the ‘boys’ indulge in developing next year’s models.
The production engineer may take his choice of a variety of test

instruments—there are usually several of each—without which it is
impossible to design a tape amplifier or deck ; though the boffins
might not agree!

Further to encouraging the supply by manufacturers of individual
test reports, we would like to see the extension of present reports to
cover the all-important specificational item—‘wow-and-flutter’. This,
even if noise level and crosstalk were omitted, is surely essential to a
tape mechanism. Why do the manufacturers currently supplying
individual frequency response curves supply neither fluttergrams nor
even flutter-meter readings ? It is surely not because they do not
possess the necessary equipment. Would it be that mechanical
consistency is immensely more difficult to obtain than electronic
consistency ?

The answer is quite certainly yes. And yet, would not the very
innovation of individual test reports help to solve this problem?
Machines persistently found to be faulty would lead a trail for trouble-
shooters back to the capstan grinder, the brake assembler or some
equally critical section of the line, and eliminate a possible future
source of trouble. In this way, the manufacturer would be assisting
himself just as much as he was satisfying his customer. Perhaps this
is all a wishful pipe-dream, but let us at least hope that someone will
be enterprising enough to try a worthwhile idea. The spice of com-
petition can sometimes work wonders.

NOVEMBER 1965 VOLUME 7 NUMBER 10
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COVER PICTURE

Another photograph from Standard Telephones and
Cables, following hard on the heels of last month's cover,
shows assembly of a 4038 ribbon microphone. The
picture also shows what can be achieved by an ambitious
press officer; we take this opportunity to appeal to
manufacturers for attractive cover illustrations. They are,
after all, free publicity!

SUBSCRIPTION RATES

Annual subscription to Tape Recorder and its associated
journal Hi-Fi News are 30s. and 32s. 6d. respectively in the U.K.
Overseas rates are 32s. 6d. (U.S.A. $4.50) for each

magazine, from Link House Publications Ltd., Dingwall
Avenue, Croydon, Surrey.

Tape Recorder is published on the 14th of the preceding

month unless that date falls on a Sunday, when it appears

on the Saturday.



If we switched
the lights off and

switched this
tape recorder on...

the sound would tell you it’s Elizabethan

And surprise, surprise . . . should you decide to record as well as
listen in the dark, you simply flip the track switch to ‘automatic’
and the amazing Automan monitors its own recording level
automatically. Flip the switch to ‘manual’ and you're in charge
of the monitoring again! With 4 tracks, 3.5 watts output, 7" x 4"
high flux elliptical speaker, 60-10,000cps frequency response and
wooden acoustic case the Automan 4 gives an outstanding per-
formance that earns it an enviable place in the great new
generation of quality tape recorders from Elizabethan. But don't
just take our word for it. Try the new Automan for yourself...
Lights on or off, you'll be more than happy with all you hear!

the Sound alone tells you it’s .

w Automan 4, 29 gns.
" Automan 2, 2 track version with trick
switch for superimposing, 27 gns.
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SILENCING SQUEAKING TAPES
N reply to a Reader’s Problem published in our August issue,
mention was made of Polytetrafluorethylene (PTFE) rod as a
substance which, when positioned as a guide before the heads, acts as a
lubricant and eliminates ‘squeak’. Since the issue appeared, we have
received numerous enquiries concerning the commercial availability
of the material.

PTFE tubing is obtainable from certain chemists, while some
ironmongers stock rod. It should be emphasised, however, that
while PTFE is not inflammable, it is highly toxic when burnt or inhaled
with (cigarette) smoke. One must, therefore, not smoke when cutting,
drilling or turning the material. Also, fast-winding tape over the rod
will result in oxide particles being welded by local heating to the
PTFE surface, tending to destroy the lubricating effect.

NUSOUND SALES TECHNIQUE
T appears that an item published in this column last month may
have given a false impression concerning the activities of Nusound.
All six London dealers in the group are featuring the products of the
same manufacturer, to be changed on a monthly basis, though the usual
stock of other models are being held and demonstrated on request.

MASTERTAPE SOLVE THE THREADING PROBLEM
LL tapes manufactured by Mastertape will shortly be fitted with
an electrostatic leader designed to simplify threading and to
prevent loose reels flapping. Masterstik leader attracts itself to the
take-up spool hub when touched with a finger and also holds against
the fully-wound tape reel when this is removed for storage.
Manufacturer : Mastertape (Magnetic) Ltd., Colnbrook, Bucks.

TAPE TRAPS FIRE HOAXERS
NEXPECTED use for telephone recording equipment installed
recently at five divisional headquarters of the Lancashire County
Fire Brigade has been to aid the trapping of fire hoaxers. All incoming
emergency calls are now taped on the machines, developed over the
last two years by Philips, to ensure that information from agitated
callers is not lost. Similarly, local police have been able to track down
persistent hoaxers after listening to recordings of their conversation.
The transistorised tape installation is activated automatically by
incoming telephone calls, which are then transcribed to cassettes.
Police and ambulance services are believed to be interested in the
equipment, since they share many of the problems associated with the
fire service.

SOME ERRORS AND OMISSIONS

RRORS in the stereo tape recorder survey published in September
have been brought to our notice by Messrs. Grundig and by a
reader. The first concerns the price of the Grundig TK46 which is
£112 7s. and not £102 19s. as stated. Secondly, the Sony TC600 was
inadvertently given two entries, the latter of the two giving the in-
correct price of £133 7s. This entry also gave power amplifier output

figures, though the TC600 is, in fact, a tape unit.
A final point concerns the Revox 736 review, which also appeared in
the September issue. No mention was made in the specification or in
the text to the effect that the machine under test was a 4-track model.

TAPE COPYING SERVICE
ETAILS of their comprehensive tape-to-disc and tape-to-tape
services were sent to us recently by Deroy Sound Service, 52
Hest Bank Lane, Hest Bank, Lancaster. Four-track and twin-track
recordings can be handled at any speed and length. Twenty years
experience, and professional copying equipment, limit the quality of
the dubbings only to that of the tapes received. The service operates
by post or by telephone appointment, normal delivery being 48 hours
from receipt of tape, instructions, remittance and, where necessary,
postage. Original recordings are returned with the tape or disc copies
unaltered, unless special instructions are given for editing. The latter
is 5s. per track by mechanical splicing or 10s. per track by tape transfer.
Tape-to-tape copying costs 10s. per hour, excluding cost of tape but
including postage.
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“Nevertheless,
it's cheaper than
torch batteries

Twelve-inch 333 rpm microgroove discs, with a capacity of up to
24 minutes per side, cost £2 5s. (recorded on one side) or £2 15s.
(recorded on both sides). Ten-inch 33} rpm discs, taking up to 16
minutes of material on each side, cost £2 and £2 8s. single and double
sided, respectively. Prices for 7in. 33} discs are £1 2s. 6d. (single-
sided) and £1 7s. 6d. (double-sided), capacity being 15 minutes per
side. Seven-inch 45 rpm discs, taking up to 3 minutes of material on
each side, are 18s. and £1 1s. respectively. The latter charges are also
applicable to 78 rpm discs, offering up to 14 minutes per side. Ten
inch and 12in. ‘seventy-eights’ are also available, costing £1 1s. and
£1 2s. 6d. respectively when cut on one side. The former accepts up to
3 minutes material per side, while the latter holds 44 minutes. Double-
side recordings are £1 5s. and £1 7s. 6d. in 10in. and 12in. sizes,
respectively.

Transcriptions of radio and television sound programmes are 5s.
per 30 minutes, plus the cost of discs, and require the permission of the
broadcasters.

AUDIO DIARY NOW AVAILABLE

OPIES of the 1966 Audio Diary can now be obtained from our
Croydon offices, price 7s. 6d. post free. Despite its small size,
the Diary contains more than fifty pages of data never hitherto
available in such convenient form. Further details are given in the
advertisement on page 454,
Publisher: Link House Publications Ltd., Link House, Dingwall Avenue,
Croydon, Surrey.

JAPANESE RECORDER SALES BOOMING

EPORTS from Japan indicate that sales of tape recorders, hit by
the recession of last year, are growing more sharply than ever.
During 1965 it is expected that 74 million machines, many of them in
the under £18 bracket, will be marketed for a return of £51 million.
Since 1957, profits in the tape recorder field have increased from £1
million to £17% million in 1962 and on to £34 million in 1964.
Although sales of cheap transistorised recorders are increasing
rapidly, exports of higher-priced valve and semi-valve recorders rose
by 77% last year, compared with the 309 increase for low-priced
models during that period. An increase of 1509 was noted during
1964 in sales of capstan-driven recorders. The market for high-priced
stereo machines is increasing both in and out of Japan and it is expected
that two million recorders will be sold in that country before the end of
the year.

NEXT MONTH

TO BE PUBLISHED on Saturday, 13th November, the December
issue of Tape Recorder will see the first of a series by Michael
Gordon entitled Battery Powered Tape Recorders. Elsewhere
in this issue the Magnavox Studiomatic will be pulled to pieces
and analysed while H. W. Hellyer gives his views on The Art
of Audio Design. Construction of an ingenious tape storage
box will be detailed by Martin York.




BY GORDON J. KING

part 20

A CONCLUDING
GLOSSARY

N conclusion of this series of articles, here is a glossary of tape

recording terms and jargon such as adopted by the more experienced
within our ranks with complete understanding but which, owing to
some lack of definition consistency, have been known to confuse
rather than guide the non- and semi-technical enthusiast towards
better taping.
ACERASURE- Thisis the conventional method of tape erasure whereby
the magnetised tape passes through a magnetic field alternately
increasing and decreasing in intensity while changing polarity at a rate
determined by the frequency of the AC source.

The source is a power oscillator feeding into the erase head—
arranged also to provide the bias signal—and the frequency may lie
between about 35 Kc/s and 80 Kc/s in domestic machines and may be
higher than this in high quality and professional machines. Noise-free
erasure (that is, making the tape free of spurious signals) relies on the
oscillator signal being a pure sine-wave.

The changing magnetic field completely destroys the original
magnetic pattern on the tape by pulling the various aggregations of
magnetised particles into random orientation.

AMPLIFIER. Two of these are required in a record/replay machine,
one to amplify the very weak microphone or programme signals to a
level that, when passed through the winding of the record head,
produces a magnetic field sufficiently strong to saturate the tape (if
required); and the other to amplify the weak signals across the head on
playback to a level sufficient to work the loudspeaker. These two
amplifiers, the record and playback amplifier respectively, are often
integrated in some manner so that a section in one amplifier may double
for a section in the other. For instance, the microphone amplifier on
record may double as the head amplifier on playback and the output
stage on playback may double as the oscillator on record. These
changeover functions are handled by the record/playback switching
in the amplifier.

AUTOMATIC RECORDING LEVEL. To avoid bad distortion, the current
through the head when recording should be kept to a level below tape
saturation. This is handled manually by the record level control,
adjustments being made in relation to the record level indicator. Some
machines feature an auto arrangement of this kind, whereby a strong
microphone signal, for instance, produces a bias voltage which pulls
down the gain of the record amplifier, and thus keeps the head current

(a)

AZIMUTH CORRECT

(b)

AZIMUTH
BADLY MALADJUSTED

FIG. |

automatically below the value that would cause distortion.
AUTOMATIC sTOP. This facility automatically switches the machine
and/or motor off at the end of the tape. There are several methods of
operation. One makes use of a micro-switch mechanically coupled
to a spring-loaded arm which is held in the ‘on’ position by the drag of
the tape. When the tape runs out, the spring pulls the arm back, an
action which clicks the switch off. An auto onfoff control is sometimes
featured to bypass the micro-switch in the aufo/off position.

Other methods utilise a foil at the end of the tape which completes a
circuit across two contacts and a relay winding, the relay then
energising either to release a holding solenoid on the pinch roller or to
switch off the capstan motor. The material on the tape is sometimes
used to produce a steady DC voltage, thereby holding off a relay.
At the end of the tape when the sound ceases, the relay comes on
(because the DC voltage collapses) and performs the required switching.
AZIMUTH. This relates to the angle between the axis of the playback
head gap and the axis of the record head gap. When these two axes
coincide and the angle is zero, the azimuth is optimum and the best
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reproduction of the higher frequencies results.
so the treble response of the system falls,

As the record head generally doubles as the playback head, the angle
is always optimum when playing back a tape made on the same
machine. However, the angle could be well off optimum when a tape
record or a tape made on a different machine is played (see fig. 1).

Adjusting screws are often provided to vary the ‘tilt’ of the gap from

the vertical, to the right or to the left. Optimum azimuth is when the
line of the gap is at right-angles to the length of the tape, assuming that
the tape has been recorded on a machine whose record head azimuth is
likewise adjusted. Adjustment is generally made during playback of a
standard test tape of high-frequency tone recording. The angle of the
axis of the replay head being adjusted for maximum output of the
high-frequency signal.
BATTERY POWERED. This implies that the machine as a whole’
obtains its power from batteries. These are usually contained within
the machine and may be either of the *all-dry’ flash-lamp variety or of
the rechargeable type. In the latter case, some means of charging is
featured, either in the machine or as a separate unit for connection to
the mains supply.

Some battery powered recorders employ transistor circuits and a
small DC motor, the speed of which is maintained reasonably constant
by a centrifugal governor. In early and inexpensive models, this has a
relatively short life due to arcing across its contacts, but more recent,
though more expensive, models employ a transistor-controlled motor.
To avoid wow when the recorder is moved during recording or playing
back, some battery powered models use twin, contra-rotating flywheels
as, for instance, the Telefunken Magnetophon 300, released in 1964,
BIAS. In tape recording parlance, this generally refers to the high-
frequency sine-wave signal that is applied to the record head along
with the programme signal. The term sometimes used is “high-
frequency (or HF) bias”, This distinguishes it from the term “bias”
implying an electrical bias applied to the control grid of a valve or to
the junctions of a transistor in the amplifier itself. The action of the
bias linearises the tape transfer characteristic and thus eliminates the
distortion which would otherwise be present.

The amplitude of the bias (that is, the strength of the bias signal) is
important, and some machines feature a preset bias control for
optimising the amplitude to suit different tapes.

As the angle increases,

RECORD
SIGNAL

BIAS
SIGNAL

FIG. 2

The frequency of the bias should be at least four times the top
frequency handled by the machine. As the bias is derived from the
same oscillator as that providing the erase signal, its frequency ranges
from about 35 Kc/s to about 80 Kcfs, or higher than this in some
professional models. One of the problems of direct bias lies in
impairing the top frequency response (see under CROSS-FIELD
RECORDING).

CAPSTAN, This is the drive from the motor to the tape. The tape is
transported at constant speed between the capstan and a rubber roller
(called the ‘pressure roller’ or sometimes ‘pinch wheel’) under spring
tension against the capstan. This method of drive is the best for
economic constant tape speed, since the drive, in effect, comes direct
from the motor spindle, which itself is ‘buffered’ against speed
variations by virtue of a heavy flywheel. The drive is released by the
pressure roller being moved away from the capstan. This occurs on
‘standby’ and rewind.

cLUTCH. Clutches are sometimes employed to couple the tape spool
spindle to the spool drive. Clutching may be frictional or electro-
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magnetic (or both), and is required to keep the tape at a reasonable
tension between the spools during play, record and wind. This is
achieved by the two spools being clutched in opposing directions. The
amount of clutch action is sometimes proportional to the weight of the
tape on the spool, thereby giving greater frictional coupling when the
spool is full of tape than when it is almost empty. On ‘wind’, the
take-up spool is given a more direct drive against the supply spool
either mechanically or electromagnetically. In the Grundig TK9, for
instance, the clutch solenoid is fully energised on ‘fast wind’, so that
full torque is applied for this function.

CROSS-FIELD RECORDING. This is a fairly new technique whereby
the HF basis is applied to the tape during ‘record’ from an extra head
mounted directly in opposition to the record head, as shown in fig. 2.
The extra head does not actually touch the oxide. This method of
applying HF bias is employed in certain models of the Akai series of
tape recorders.

When the HF bias is applied to the record head along with the record
signal, it tends to have a neutralising effect on the higher frequencies.
The cross-field recording technique, however, does not neutralise the
higher frequencies in this way. This means that excellent treble
performance is possible at tape speeds which hitherto were considered
suitable only for dictation. The Akai Model X4 battery portable
tape recorder, for instance, is claimed to have a response up to 11 Kc/s
(4-3dB) at a tape speed of 1% i/s with the cross-field system. The
response is even up to 5.5 Kc/s at 4§ i/s, and up to 20 Kc/s at 7 ifs.

The field from the record head proper and that from the bias head
interlink across the tape and the transfer characteristic is linearised,
as with the conventional method of biasing the tape. On playback
the oscillator is muted, as in the ordinary way, and the bias head is
swung clear of the tape.

CROSSTALK. This applies to the inter-coupling between the two
channels of a stereo system. That is the left-hand signal appearing in
the right-hand channel, and vice versa. The amount of breakthrough
from one channel to the other is specified in decibels (dB), and is
somewhat governed by the frequency of the signal. Crosstalk (some-
times referred to as its reciprocal channel separation) should not fall
much below 100 : 1 (40dB) at all frequencies. It is often given at a
frequency of 1 Kc/s, where its value may be as high as 60dB (1,000 : 1
voltage ratio).

DEMAGNETISATION. This is when a magnetised medium is made to
give up its magnetism. This applies to tape, after erasure and to the
various pieces of metal-work on a tape recorder that can become
magnetised. These are demagnetised by a device known as a de-
magnetiser (or sometimes defluxer or degausser). In its simplest form
this consists of a mains-powered solenoid with a metal core terminating
to a convenient ‘probe’, allowing the field produced by the mains to be
concentrated in proximity to the item to be demagnetised. The effect
of the 50 ¢/s (or 60 c/s) mains field destroys the orderly pattern of the
molecules of the magnetised metal and hence the magnetism.

In the circuit of the recorder, there is often a fairly large value

electrolytic capacitor on the HT circuit to the bias/erase oscillator.
Thus, when the machine is switched from ‘record’, the oscillator signal
gradually decays (as the electrolytic relatively slowly discharges), and in
that way any residual magnetism in the erase and record head is
removed. Sudden switching of the oscillator could incite residual
magnetism, which is one of the reasons for abnormally high background
noise and loss of treble,
DISTORTION. This refers to the quality (or purity) of the programme
signal in the record/replay channel. The amount of distortion on a
signal is given as a percentage relative to the rated output of the
playback amplifier. Distortion of 109 (which is too high for hi-fi)
from an amplifier would mean that a tenth of its signal is absolute
distortion, not present on the original signal, but introduced by the
amplifier itself,

The most troublesome is harmonic distortion, and all the spurious
harmonics generated by the system are generally summed to give a
value equal to the “total harmonic distortion”. In good equipment
this should not exceed 29, to 5%, but it is affected by the maximum
recording level chosen. Harmonic distortion rises rapidly when the
record signal is so strong as to push the tape towards saturation. This
is why the record level indicator should never be allowed to exceed
the ‘maximum record level’ mark.

DOMESTIC TAPE RECORDER. This term is often used to distinguish
the medium-price tape recorder extensively used in the home from the
more expensive machine used mainly by professionals in the field of
sound recording. (Continued on page 431)
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Inexpensive New SEOtChH
Magnetic Tape Albums
look good-store tape perfectly

Not just a pretty cover, but sensible with it. These new
Album packs, luxuriously bound in green leatherette with
real gold block lettering, store your tapes in the correct
position, upright. Built like books, to last a lifetime, their
strength will give more protection to your precious record-
ings. Each Album contains one reel of ‘'SCOTCH" Magnetic
Tape with space for another, plus a set of labels for spine
and spool identification. For all this they cost just margin-
ally more than usual. Available in 5", 53" and 7" spool sizes
for all types of ‘SCOTCH’ Magnetic Tape.

And dont forget the complete range of ‘SCOTCH’
Magnetic Tape is still available in the familiar standard
packs. All ‘'SCOTCH’ Magnetic Tape (except type 111) has
Superlife coating, to give improved frequency response,

Minnesota Mining and Manufacturing Co. Ltd., 3M House, Wigmore St., London, W.1. sMand SCOTCH femarks of

less tape recorder head wear, great reduction of ‘rub-off’
and increased tape life. Start building your ‘Scotch’

SElE WG E

430



EQUALISATION, This is a process of ‘signal tailoring’ undertaken by
special circuits in the recorder to counter certain shortcomings in
frequency response. For example, it is necessary to apply equalisation
to the playback channel to counter the rise in output voltage with
increase in frequency from the playback head. The amplifier is
arranged, in this case, to have a falling amplification with increasing
frequency. The net result is then an output from the amplifier which
is in frequency balance. Similarly, loss of treble due to head, tape
and circuit shortcomings is equalised by other circuits.

Equalisation is generally to the agreed European standard of CCIR,
so as to permit the interchange of tapes. Expression may be in terms
of a time-constant for the various tape speeds, these being 140 micro-
seconds (uS) for 3% ifs, 70 ¢S for 74 i/s and 35uS for 15 and 30 ifs,
though an older standard specified 200uS and 100uS respectively for
33 and 7% ifs.

American recorders are often equalised to a slightly different

standard, namely, NARTB. Such tapes played on CCIR equalised
machines may have rather predominant treble.
ERASURE- (See under AC ERASURE.) Apart from AC erasure, a tape
can be wiped clean by energising the erase head with a direct current
(DC erasure) and by the use of a permanent magnet, the field of which
is brought close to the tape when erasure is required.

Both DC and permanent magnet erasure result in excessive back-
ground noise compared to AC erasure and a pure sine-wave signal.
However, in the Walter Metropolitan, introduced at the 1960 Radio
Show, a patented PM erasure system was used for which a noise
performance comparable to that of AC erasure was claimed. Here
a small bar magnet is held at a 5° angle to the tape so that the field
tapers off in the direction of the tape motion. While the angle of
incidence is somewhat critical, once set, results are very good. In
spite of this, the AC system is still well favoured.

Erasure of a complete spool of tape is achieved by a so-called bulk

erasure. This consists of a large electromagnet energised from the
mains supply. Thespool is placed on top of the device and is subjected
to a powerful field initially, which gradually falls to zero as the tape is
removed, at which stage the tape is adequately erased.
FOUR-TRACK. This term is often used to describe the recording/play-
back system in which the tape is divided into four tracks, each track
carrying either full mono or half stereo information. For stereo, two
tracks are used simultaneously, one for the right channel and the other
for the left.
FREQUENCY RESPONSE. This is the measure of constancy of output
signal over the audio spectrum with a constant input signal. A ‘flat
response’ is one where the output signal remains at a constant amplitude
at all frequencies. In practice, the response is rarely absolutely flat.
It falls at the bass and treble ends and may vary a little in the middle
of the spectrum.

GAIN. Is the amount of ‘lift’ given to a signal applied at the input to an
amplifier, at the output. It is given either as a direct ratio or in terms
of decibels.

GAP. Refers to the spacing between the two pole faces of the various
heads. The smaller the gap of the playback head, the better the treble
response. The gap dimension of the record head is less critical, but is
assuming greater significance with the advent of cross-field recording.
HEADS. Domestic machines usually feature two, one for record,
doubling on playback, and the other for erase. Professional machines
may have an extra ‘monitor head’. With cross-field recording, an
extra head is used for the bias signal.

INSTANT STOP. Is a device whereby the motion of the tape can be
halted instantaneously. This is often achieved on playback and
record by a mechanical arrangement releasing the pressure roller from
the capstan and simultaneously braking the take-up spool. Instant
Start is the opposite action.

MAGIC EYE. Is a cathode-ray indicator in which two sections (or a
variation of fluorescent display) vary in distance between each other in
accordance with the level of the signal in the record amplifier (operative
sometimes also on the playback amplifier). The device is used as a
record level indicator.

MODULATION. A term used to signify the depth of recording on the
tape.

MONITOR. When the record or playback signal is listened to at a
low-level point in the system either through a pair of headphones or
from a small loudspeaker. 1In this way the quality of the signal can be
checked and corrected if necessary. The actual material recorded
can almost instantaneously be monitored by a special playback head
placed a little after the record head. The signal from this head is
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equalised, amplified and then fed to a pair of ’phones or a speaker,
MUTING. This applies generally to shorting the internal speaker
during recording from a microphone to prevent the howl which would
otherwise be established due to acoustic feedback between the micro-
phone and speaker.

NOISE. This generally refers to any spurious output from the speaker
apart from that of the programme sound, and includes the noise ‘hiss’
produced by the valves or transistors of the amplifiers and their
components and circuits, the noise produced by the tape itself and any
mains hum that may be present at the output. Noise from the tape is
sometimes called modulation noise, and the general condition of the
tape, including how well it has been erased, has a bearing on this noise.
The narrower the tape track, the greater the noise output relative to
signal.

PAUSE CONTROL. (See INSTANT STOP).

PRESSURE PADS. These come into contact with the tape to ensure
its intimate contact with the heads. Wear in these items can impair
the treble response owing to the oxide side of the tape losing intimate
contact with the heads. Too great a pressure, however, will result in

premature head wear.

RESIDUAL MAGNETISM. Is the magnetism picked up by a piece of
metal due to the proximity of the field from a DC electromagnet or

permanent magnet. When the influencing field is removed, a residue

of magnetism remains. On heads, tape guides and the like, this can

impair the signal-to-noise ratio. A demagnetising device is required

to remove residual magnetism.

SIGNAL-TO-NOISE RATIO. This is the ratio between the wanted signal

and the noise in the system. The ratio is generally taken at 1 Kc/s

relative to a tape recorded at ‘full modulation® and is expressed in

decibels.

The noise may be weighted so as to bring it into focus at those
frequencies at which the ear is most sensitive. Most specifications are
unweighted, however, a reasonable ratio being in the order of 55-60dB.
Noise can be troublesome at ratios around 40dB and less.

TAPE SPEEDS. The standard speeds are 30, 15, 74, 33, 1% and 4 ifs.
The highest speed is used only for very high quality studio work, and
the lowest for dictation.
SUPERIMPOSITION. This refers to the technique of putting a second
recording on an already recorded track. It is achieved by cutting off
the erase signal and (preferably) reducing the level of the record bias
signal. The level of the superimposed recording should be below
that of the original recording for the best result.

(Continued on page 435)
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ROMPTON clock chimes the hour, and the sound of Snap and

Whistle can be heard over the Kensington mews. The music

fades: “Good evening southside, this is Wonderful Radio Tizard,
comingtoyou......”

WRT was born in February this year. Since then it has mush-
roomed to a potential audience of 500. Distribution to subscribers, who
pay nothing for their programmes, is by single cable with mains earth
return. The signal is originated at 15 ohms from a loaded loudspeaker
output, and subscribers can tap off at any point on the system, feeding
into a high impedance input of their amplifier (fig. 1). There is
therefore no loading on the line by the subscriber, and hi-fi signals can
be sent out with no treble loss and no hum pick-up. The quality can
be superior to BBC-FM, and even though the subscribers’ equipment
ranges from tiny transistor radio amplifiers to medium hi-fi set-ups,
the transmission equipment is capable of providing highest quality
sound, as a quick glance at fig. 2 will show.

The two Revox machines were selected for their superb reproduction
and for the tremendous flexibility of the switching. When needed,
they can be used for remote solenoid quick-start, and can be switched
rapidly to provide flutter-echo on live programming. One of the
Revoxes has been modified, so that all the inputs and outputs are
brought to a 10-way jack strip on the front of the machine, which
makes for quick connection of auxiliary equipment, and, incidentally,
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shortens the internal wiring. This modification can only be done on the
F36 (not on the 736); the whole deck unit is slid back }in. and
re-located, leaving a space in front of the loudspeaker, where the jack
strip can be screwed. The whole unit can still be removed from the
case for repairs, etc., as before. Anyone who has fiddled with the
phono sockets at the back of a Revox will see the advantage of this
simple modification.

The Stella tape recorder is used only for playback of tapes recorded
on-location by our battery-portable, carried by the out-of-doors crew,
who roam around London. Tape extracts can easily be held on the
PAUSE control, for instant insertion. One of the prime needs for our
programming is ‘instant sound’ from tape, disc, or microphone. This
can readily be seen in fig. 2, where all the signals can be pre-monitored
and lined up, while sound from another section is being sent out. At
any time the telephone (INT 3335) can be switched into the circuit to
include any interesting conversations, pick-up being obtained by
induction from the receiver. If needed, the conversation may be
delayed, using tape delay. The bell is equipped with a muting switch,
Requests are taken for live music, or points of view on topical matters
can be sought at the twist of the dial.

Two microphones are shown in fig. 3, the AKG D12 and DI9
(60-ohm). A muting switch was required for the D12, so that the
microphone became instantly alive, or was shorted to earth. The most
suitable switch was a cheap Woolworths light switch, with rocker
action, which was both mechanically and electrically silent. The D19
is already equipped with a slide switch. It is mainly used for inter-
views, live music or news inserts, providing a subtle change of acoustic
and giving a slicker change of voice impossible to achieve with a lone
microphone.

The Garrard turntable with Decca pickup is fitted with a simple but
effective quick-start device. This may be of use to readers who have
the problem of never really knowing when a record is going to begin.
It is a piece of cardboard in the shape of a London Transport sign,
being a 7in. disc with two ‘ears’ diametrically opposed, and a hole in
the centre for the spindle. The record is put on to this device, on the
turntable, and the pickup lowered. When the music starts the card-



board device is stopped by catching a finger on one of the ears, the
record coming to a dead halt with the pickup still in the groove. The
main turntable continues spinning at full speed. The record is then
rotated by hand so that the stylus is in the groove a quarter of a turn
before the music starts. The signal can then be switched through to
the main mixer, and when the finger is removed the record starts
immediately, with no time taken getting up to speed, and no slip.
The signals can be monitored at all stages by selective switching,
and, because all the programming is created live, the total output is
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recorded on a Ferrograph, which is put across the line. This enables
the performers to hear the programme afterwards. The signal is split
three ways, one part going direct to the rediffusion system, the second
part going via suitable transformers through the telephone lines to
‘Radio Beit’, and, experimentally, the remaining part was cautiously
remodulated, so that a transistor radio within about ten feet of the
rediffusion wire could pick up the signal on 1380m LW. However,
even though the transmission was at very low power, this method was
discontinued with a view to possible legal difficulties.

The listener is not concerned with the equipment that brings the
programmes to him. He is more interested in the sounds that he hears,
and it is the programme content that interests us most of all. It presents
a challenge to us because we are not professionals and we do not have
the resources of the BBC. We know that we can better the program-
ming of the pirate radio stations, and ‘Fun Till One’ draws an audience
similar to that attracted in the 2LO days by Savoy Hill.

Our approach is one of spontaneity. We begin the programme with
no fixed sequence in mind. We have all the ingredients on tape, on
disc, on paper, or in our minds. From there we ‘play it by ear'—
literally! The production team consists typically of an announcer,
a disc operator, a music selector, and a second announcer. There is
no one producer, but the main programme decisions are made by the
first announcer, who cues in records, starts tape, and cues in the second
microphone. We have an abundant supply of non-copyright music on
tape and disc. Recording sessions throughout the years have given us
a variety of popular musical selections, and in the studio the guitar of
Bob Saxton is available for telephone requests.

The recording sessions for groups usually take a weekend to produce
acceptable results, using multi-microphone techniques. We use two
Vortexion mixers (8 way), and microphones from our mike-pool; two
AKG D20’s, two AKG DI12's, AKG D19, Ball-and-Biscuit, and
several Reslos and Film Industries M8's. On one occasion we even
were able to use two B & K Laboratory Condenser microphones—
flat to 40 Kc/s and above; they added zing to the cymbals, and life to
the piano. The sessions have resulted in three LP’s and three EP’s,
and when possible we use these for supplying the music, because disc
is always easier to handle for quick starts and for cueing. That is why
we have the disc facilities in the system. We also play records brought
over from the USA and Canada, from radio stations who produce
syndicated non-copyright music and advertising discs. We have a
supply of the more entertaining Canadian radio commercials on tape,
and we make our own commercials for current local events, as the
promoters require.

Music is not the main ingredient of ‘Fun Till One’. The standard
of our performers cannot compete with the BBC, so we concentrate
our activity on ‘actuality’ recordings and on live features which are
sometimes scripted. Interesting items from magazines, newspapers
and books are used, and topical issues are covered by live microphone
interviews or by telephone interview. Comments and recommenda-
tions on local eating places and current films are supplied, but the total
format of the evening’s programme is not known until it happens!
This gives us the spontaneity that we seck, and provided we can back

(continued on page 435)
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RADIO TIZARD CONTINUED

this up with technical competence this gives the most ‘dynamic’
programming—programming to suit the mood of the studio, One of our
number, who writes poems, might stroll in during transmission, and
if the mood is right he will read.

Specially written scripted features play an important part in our
programming, some of the scripts being written originally for closed
circuit TV cabarets produced for local formal functions by CGTV.
An interesting aspect of our activities is the outside feature coverage.
Armed with a battery portable, an AKG D19 and a Triumph Spitfire,
our team have brought back interviews, experiences, and other
actuality recordings from various parts of London. They have
visited Speakers’ Corner, Trafalgar Square, Petticoat Lane street
market on a Sunday, Soho, and Battersea Fun Fair. They hand the
reels of tape to the production team, with a sequence-by-sequence list
of items. The best items are transcribed on to another tape, ready for
the Sunday programme. If time is short the pieces are sorted as the
programme evolves and are mixed in with any minor items they may
have recorded on their travels. These may be conversations with local
restaurateurs, novelty sounds, interesting views of the general public,
or brief comment on some aspect of the locality.

The recording of the outside items presents many difficulties. It is
not always possible to get the microphone as close to the subjects as
we would like. The D19 has a cardioid characteristic, but background
noise can still mask recordings at times. It is not easy to monitor the
recordings ‘on location’, and 90% must be right first time, with no
rehearsal and with little opportunity for getting the balance correct.
When recording at night, such as in the dark streets of Soho, it is not
always possible to see the meter on the recorder. Recordings made
on-the-move are subject to the intrusion of wind noise. There is no
wind-shield for the D19, and so special precautions must be taken to
prevent noise. We have been trying to develop a radio-microphone
for use on these sessions. At the present time we have been able to
transmit about ten yards, which is not much further than the length of
the microphone cable. If any reader has a working design for an FM
radio-mike, we would be very glad to hear of it.

The layout of the WRT studio is shown in fig. 3, and it can be seen
that tape plays an important part in the programming. The majority
of the commercials are pre-recorded and are mainly concerned with
local events. The start and finish points are marked in black on the
back of the tape, using a felt-tip ‘Magic Marker’. This avoids
excessive cutting of tape and yet it has the same advantages as the
conventional leader tape. Cueing is accurate, the black mark being
positioned against a point on the deck. The digit counter on the
recorder can give a rough indication of the position. The music tapes,
which are on the other Revox, have leader tape between numbers.
On some of the more recent recordings we have used the black-mark
method, and we have found it to be just as good.

The Stella, standing on the announcer’s desk, is used for play-back
of the outside recordings. The D19 is shown mounted on a floor-stand,
from which it can be easily removed for informal interviews. When on
the stand, it picks up ‘Sound of Saxton’, giving us late-night folk song,.
In the corner, ready for use when needed, is the Garrard turntable and
arm. At present, accurate cueing depends on a close liaison between
announcer and disc-man, amounting at times to an almost psychic link
between them. Fig. 4 shows an auto-start device designed to fit
around a Garrard 301. The three solenoids have rubber tips to them.
The record is placed on a light aluminium disc which is lifted clear of
the turntable by the solenoids, the start of the groove being located by
hand. The double switching system then allows the announcer to
start the disc whenever he pleases, from a switch on his desk—down
go the solenoids, and down goes its disc, record and all!

. We have a healthy connection with a Baker Street recording studio,
and we receive professional help and advice for the WRT music
recording sessions, which were mentioned earlier.” The biggest
problems are presented by the Big Band and the Beat groups.
Orchestral recordings are easily made, and trios, duos and soloists
present no difficulties. But Beat groups will insist on trying out a new
arrangement, to take advantage of the various effects that our set-up
presents to them, such as double-tracking and echo (yes, a real echo
chamber). Using cardioid microphones, careful screening, and
vibration-free microphone suspension, tight separation of the various
instruments can be achieved, so that good balance can be made. The
vocal track is usually added after the backing has been recorded,

difficulties of balance with an eight microphone set-up used for the
Big Band can often only be resolved by getting the arranger to supervise
the mix, as he then cannot complain at the final sound.

But what of the future? A new mixing and switching console is
being designed and should be operational by the time that you read
these words. It will probably be of the form shown in fig. 5. The
aim is to remove programme control from the main announcer, as the
present task is too great for one person. The design will leave him
with three individually keyed inputs, each with pre-set volume controls,
and thus he has only to switch ‘On’ or ‘Off’. He will control the main
mike, telephone, and commercial announcement tape recorder, which
he can pre-monitor for setting up. The output from his panel goes to
the Production Mixer, which has six pre-set keyed inputs and a master
gain control, so that the programme level can be set on the meter. The
other five inputs would be disc, taped music, taped outside recordings,
and two microphone circuits.

The pre-set gain controls on the Production Mixer will still allow
music under voice, and fades, when needed, but the keying system
allows for instant sound. It is hoped that low voltage cue lights will
be run from spare contacts on the keys, so that a circuit user will know
when his circuit is dead, in order to set up his next cue. Live-mike
condition will then also be clearly indicated. A rewiring of the
rediffusion system is planned to include more subscribers.

The future progamming calls for new music recording sessions in
the winter months. Members of the WRT team in America at the
time of writing are on the look-out for interesting material from that
source. Members of the group who have moved away will be able to
send in reports from various parts of England; at least one person will
be spending a year in Canada. At home, we have the London-to-
Brighton Run, the Lord Mayor’s Show, Carol Singing and Christmas
Shopping. In the ‘personalities’ field a member of the WRT group
has already visited the majority of big names in the Pop Music world,
when promoting a charity disc through the New Musical Express, and
many seemed willing to help. In the more serious sphere, Harold
Wilson, Edward Heath, Dr. Beeching and Sir John Hunt have all
visited us in recent years. Those who follow them will offer equally
interesting comments.

So it looks as though it’s all going to happen on WRT, and going out
free to the subscribers who find free-lance ‘Fun Till One’ a good
substitute for BBC for their late night Sunday listening. This is
Wonderful Radio Tizard.

TOWARDS BETTER TAPING CONTINUED

TELEPHONE ADAPTOR. This is essentially an electromagnetic pick-up
coil which responds to the field produced in the transformer of the
telephone during a conversation. There is no direct connection to the
telephone system, as this is not permitted by the GPO. The adaptor
is fixed to a suitable point on the case of the telephone by a suction cup,
and the EMF in the winding is applied to the microphone (or other
low-level) input of the recorder. It is generally necessary to have a
high gain setting for good results.

1WO-TRACK. This term is often used to describe the recording/play-
back system in which the tape is divided into two tracks, each one
almost a half tape width (making allowances for guard bands between
the tracks and at the top and bottom of the tape). Each track carries
either full mono or half stereo information. For stereo, the two
tracks are used simultaneously for the left and right channels.

WOW AND FLUTTER. These effects are produced by lack of constancy
of tape drive. Wow describes relatively low speed changes of a cyclic
nature, while flutter is produced by more rapid, random or cyclic, speed
changes from about 20 c/s to 200 c/s.

Both symptoms arise from maladjustment of the mechanical
conditions of the machine or from poor design. It is impossible, of
course, to delete these factors completely, but on good machines they
are at a low level, depending on the tape speed. The greater the speed,
the smaller the effect. Expression is usually in terms of a percentage
RMS value. A value less than 0.29; is barely discernible.

This, then, brings us to the end of this selection of terms, of which
there are many more both realistic and mystic, and also to the end of
this series, which I have had great pleasure in preparing. It is hoped

because previous experience has shown that voices can tire easily. The  that the series has helped some towards better taping.
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ANY of the inexpensive tape recorders purchased by beginners

come complete with a high impedance microphone. Invariably,

there is just the one high-impedance socket to accept this kind of

microphone. This is fair enough, and there is nothing particularly

bad about the high impedance microphone apart—perhaps—from its
high impedance !

Actually, high impedance microphones usually generate a greater
signal voltage than their low impedance counterparts. This is a
desirable characteristic so far as the designer of the tape recorder, with
economics very much in the equation, is concerned, for it means that
he can probably get away with one stage less in the amplifier than if he
had to accommodate the relatively low output from a better class low
impedance microphone.

Moreover, the high impedance microphone can be connected direct
to the control grid circuit of a valve, while a low impedance microphone
demands a transformer or some matching arrangement to translate its
low impedance output to the high impedance of a valve grid circuit.

Outweighing these attributes of the high impedance microphone are
the disadvantages, such as hum pick-up in the high impedance con-

impedance microphone when connected direct to the high input
impedance of a valve amplifier. The fact that the microphone is low
impedance means that it generates a greater signal current than signal
voltage (this follows the normal laws of greater current flow in a low
resistance circuit than in a high resistance circuit, at a given power).

Thus, by comparing two microphones that deliver the same signal
power from a given sound source, we find that the high impedance
microphone produces a greater signal voltage and smaller signal
current than the low impedance microphone. A high impedance

transistor
microphone

booster

BY GORDON J. KING

necting cable from the microphone to the recorder and problems
related to cable length, and the fact that a recorder designed for a high
microphone impedance cannot be used direct with a lower output, low
impedance microphone that may well deliver better quality sound
signals than the inexpensive microphone which partnered the recorder
when it was purchased.

This question of impedance often confuses the non-technical of our
ranks and a word or two about this would not be amiss, therefore,
before dealing with the construction of an impedance-matching
booster.

Impedance is a complex subject demanding the abundant use of
mathematics for analysis, and it is not proposed to look at it anywhere
near as deeply as this. From our point of view we can consider it as
‘resistance’ in an AC circuit. It is measured in ofms like ordinary
resistance, but its exact nature and value are governed by the type of
circuit in which it acts and on the frequency of the AC (signal, in our
case).

The impedance of a microphone is often specified at one particular
frequency (sometimes 1 Kc/s), and it is this value which is the one
considered, in spite of the fact that the impedance may differ (increase
or decrease) at other frequencies. To some extent, the same applies to
the microphone input circuit of a tape recorder. Here, however, the
impedance is less prone to vary with frequency.

The grid of a valve, for example, has a very high impedance, indeed.
It is in the order of many millions of ohms (Megohms), butin practice
it is reduced to a usable value by the grid resistor, which itself may
be up to several Megohms.

Now, if we connect a low impedance microphone across such a high
impedance we get what is called a ‘mismatch’. A mismatch of this kind,
curiously, may not be the direct cause of failure of response from a low
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matching low impedance microphones

with high impedance amplifiers

circuit, like the grid circuit of a valve, wants voltage and not current to
work it, Hence the reason for a high impedance microphone here.

‘We could get an impedance match from a low impedance microphone
to a high impedance valve grid circuit simply by connecting a resistor
of suitable impedance in series with the microphone, as shown in fig. 1.
This would not help matters from the signal voltage aspect, however,
and the conditions would be almost the same as before. Actually, the
grid would receive even less voltage, since the series resistor and the
value of the grid resistor would form a potential-divider, reducing the
microphone signal voltage at the grid even more; which is the opposite
to our requirement.

The problem is often solved by the use of a microphone transformer,
as shown in fig. 2. This transformer has a step-up ratio from the
microphone to the amplifier, and thus increases the signal voltage and
decreases the signal current by an amount governed by its ratio.
Here, then, is exactly what is wanted. The valve grid circuit now
receives a stronger signal voltage and a correspondingly smaller signal
current.

The turns ratio of the transformer is often worked out in terms of
impedances. The turns ratio is equal to the square-root of the im-
pedance ratio (amplifier impedance divided by the microphone
impedance). Let us suppose that the microphone is 100-ohms
impedance and the input ol'thesmpll.ﬁer 1 Megohm, then, 1,000,000~
ohms divided by 100-ohms gives 10,000 and the square-root of 10,(!!)
is 100, which is the turns ratio. Thismﬂnsthatthevoltzgeofthe
signal generated by the microphone will be stepped up 100 times at the



amplifier input. Conversely, it means that the output voltage of a low
impedance microphone is about 100 times below what it should be
fully to drive a high impedance circuit. Little wonder, therefore, that
a low impedance microphone connected direct to the grid circuit (or
high impedance amplifier) fails to work.

The microphone transformer can be installed either in the micro-
phone itself or in the amplifier at the recorder. Installed in the
microphone, as is often the case, means that the tape recorder still has
to feature a high impedance input. This makes it versatile, since then
any type of microphone can be plugged in. That is, a crystal or
ceramic or any of the low impedance types, via a suitable transformer.
Installed at the recorder, however, it limits the input to low impedance
microphones only.

In the latter case, though, a low impedance cable can be run from the
microphone to the recorder, which is sometimes desirable from the
aspect of minimum hum pick-up on the cable. On the other hand,
unless properly designed, a microphone transformer at the amplifier
can itself pick up a lot of hum, especially on high-gain microphone
circuits.

signal is taken from the collector, via the coupling capacitor C4 and
resistor R8.

Now, let us look at all this in greater detail. The common-base mode
of Trl was chosen because the input impedance at the emitter of this
kind of circuit is pretty low (up to about 100-ohms), and thus matches
nicely to a low impedance microphone direct. This means that there is
maximum transference of signal current from the microphone to the
emitter/base junction of the first transistor. The transistor is thus
working under its best signal/noise ratio conditions. To facilitate the
signal coupling here, the microphone is connected direct (via Cl)
between the emitter and base, with the base of the transistor being
direct to metal chassis of the case.

DC feedback is applied from the emitter of Tr2 to the base of Trl,
via R6, RS and R4. This stabilises the DC working point of the
transistors. The AC feedback provided by the unbypassed R6
increases the impedance at the base circuit of Tr2 above its nominal
value and thus presents a reasonable match to the relatively high
impedance at Trl collector.

The output signal is taken from Tr2 collector, as mentioned earlier.

"MATCHING" “MATCHING™
RESISTOR TRANSFORMER
Rs
Low <> HIGH IMPEDANCE LOW < m#ﬁl::nc:
IMPEDANCE RL<  AMPLIFIER IMPEDANCE RLe: AMPLIFIER
MICROPHONE < INPUT MICROPHONE < TUINPUT
FIG. | FIG. 2

matching low impedance microphones

with high impedance amplifiers

With all these things in mind, the author set out to design a versatile
impedance-matching unit, which is capable also of boosting the signal
from some of the low output microphones, thereby making them
suitable for use with the average type of ‘domestic’ tape recorder.

The circuit of the device is given in fig. 3. This, as will be seen, uses
two Mullard transistors and runs from a simple 9V Ever Ready PP4
or equivalent battery. The circuit is built into a two-ounce tobacco
tin, and its construction will be explained later.

Now, transistors differ from valves in many ways, but the chief one
is that they require signal current as distinct from signal voltage to
operate them. They are thus ideal for use with low impedance micro-
phones which, as we have seen, produce more signal current than
signal voltage. Indeed, under certain conditions, low impedance

microphones can be connected direct to transistors without a trans-

former and its attendant hum problems.

Like valves, transistors can be connected in three ways: in the
common-emitter mode (equivalent to the ordinary valve gircuit), in the
common-base mode (equivalent to the ‘earthed-grid’ valve circuit) and
in the common-collector mode (equivalent to the cathode-follower
valve circuit). The first transistor, Trl, in fig. 3 is, in fact, connected
in the common-base mode. That is, the base is ‘earthed’ to signal, the
microphone signal is applied between the emitter and base and the
output signal is obtained from the collector.

The second transistor, Tr2, is in the common-emitter mode, and the
signal at Tr1 collector is directly coupled to its base. A little feedback
is provided by the unbypassed RS, in the emitter circuit, and the output
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Fig. 5 (far left) provides an inside view of the prototype amplifier.

Fig. 6 (centre) shows amplifier with lid on. Screening, in this condition, is highly
effective. Fig. 7 (immediate left) shows STC4714 250-ohm moving coil
microphone connected to amplifier and thence to oscilloscope. Signal from alarm
clock is displayed on screen with 2 cm peak-ta-peak amplitude.

This corresponds to 2V peak-to-peak output. No clipping or distortion is visible.

The impedance here is fairly high, though probably not as high as the
input impedance of a tape recorder, designed to accept a high impedance
microphone. This does not matter from the matching point of view
particularly, since the signal voltage at the output is adequate fully to
drive the microphone circuit of even the lowest sensitivity record
amplifier.

Nevertheless, there are times when the response of the microphone
circuit may be affected by too low a source-impedance, in which case
R8 should be adjusted in value to suit the input impedance of the
recorder’s microphone circuit. R8 may also require adjusting if the
output signal from the amplifier causes the tape recorder to overload.
Resistor R9 was not included in the prototype, but is shown in case
the charging effect of C4 affects the microphone amplifier of the
recorder. R9 simply discharges C4 and bypasses any C4 leakage
current from the record amplifier.

Fig. 4 shows the layout of the components in a two-ounce tobacco
tin. All the components are supported by tag strips, as shown. This
was found to be a better idea than making up a printed circuit or
mounting the parts on a plastic laminate.

The tag strips have one, two or three earthing tags with ‘feet’, and
these feet are soldered direct to the base of the tin, thereby avoiding
drilling and nuts and bolts for fixing. The only drilling necessary are
three holes round the edge of the tin to accommodate the input jack
for the microphone, the on/off toggle switch and the rubber grommet
for the screened signal lead-out cable. The arrangements of the
components are not unduly important, and fig. 4 may be taken as a
guide only. However, it may not be prudent to alter the position
of the components too much, as positive feedback may then be trouble-
some. The accompanying pictures give more idea of the actual
construction of the prototype. (continued overleaf)



TRANSISTOR MICROPHONE BOOSTER CONTINUED

For optimum noise performance, all resistors should be of the
cracked carbon type, but it was found in practice that ordinary 4W
insulated carbon type are very reasonable. These, of course, are
cheaper than high-stability versions.

The unit takes a little over 800pA, so the PP4 battery should have a
very long life. Across 1M output load, the unit can produce a signal
in excess of 1V RMS with very small distortion. Clipping starts when
the output signal reaches about 6V peak-to-peak, just a little over
2V RMS.

Clearly, then, precautions must be taken to see (a) that the micro-

phone signal does not overload the amplifier and (b) that the amplifier
signal does not overload the tape recorder. With regard to (b), the
value of R8 should be increased if the record level control is below half
to full for optimum record level at normal speech level at a distance
of 12in. from the microphone; (a) would be revealed by distortion on
heavy peaks of sound after satisfying (b). This could be overcome
easily enough, simply by including a resistor between the input jack
and Cl. The value of this resistor (up to about 250 ohms in normal
circumstances) would have to be adjusted to suit the characteristics of
the microphone in use.

The great sensitivity of this unit makes it ideally suitable for estab-
lishing a very high gain microphone channel, for recording distant bird
songs, as well as satisfying the requirements for which it is designed.
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book reviews

TAPE RECORDERS—HOW THEY WORK by Charles G, Westcott
and Richard F. Dubbe, 224 pages, illustrated, Price 26s. Published
by Foulsham-Sams Technical Books Ltd., Slough, Bucks.

HE blurb on the dust-cover of this book begins: “Service tech-

nicians, hobbyists, and even professional recordists can all perform
their job or pursue their hobby better if they understand the basic
principles of tape recorders”.

The italics are mine, but readers of Tape Recorder need no reminding
that theirs is a field in which the amateur can more than hold his own.
He is helped by books such as this, which present a well-balanced
mixture of theory and practice, example and precept, in an eminently
readable manner,

For the deeper theory we may turn to Spratt; for the practical
aspect, to one or other of the handbooks produced by leading tape
recorder manufacturers. For down-to-earth advice on what to do
when your machine develops the jitters, there is only one recourse, ask
the experienced serviceman. A careful read through the pages of this
volume makes it clear that Messrs. Westcott and Dubbe know their
subject and can expound it.

Beginning with a chapter on the history of magnetic recording, and
another on basic theory, they plunge straight into the mechanics of
the matter with a succeeding two chapters on transport mechanisms
and motors. The recording level indicator receives attention, although,
as might be expected from an American publication, much weight is
given to the VU-meter and little mention made of PPM systems.
Chapter 6 is worth special attention for its discussion of HF bias with
some very good explanatory diagrams and circuits. There follows a
short chapter on equalisation—again with no mention of any system
except their own, which is the sole shortcoming of the book. NAB
standards are quoted throughout, and even the spool details given later

in the book are to NAB regulation, This is a defect which a little extra
work on the part of authors and publishers might have avoided.

The chapter on the record/playback amplifier includes notes on
transistorised preamplifiers and the next chapter goes into fairly
satisfactory detail about heads, with plenty of illustration. A chapter
on tape, another on test procedures and a final look at special applica-
tions rounds off a very comprehensive book. The appended glossary
covers the field very concisely and the index is a little more ambitious
than is ordinarily found.

Despite this being an American publication, very little re-thinking
is needed to translate any of the text to British standards. The short
preface by W. Oliver (G3XT) which purports to put the British reader
in the picture is, in fact, quite superfluous. There must be very few of
us nowadays who do not realise the American style is to call valves
‘vacuum-tubes’ or that transatlantic supplies are 110V, 60 cfs.

This reader found no difficulty in reading the book and appreciated
greatly the lavish line and photographic illustrations. Certainly, this
is an asset to the den or workshop and, for all those who find Spratt
too deep and the Grundig book too facile, this volume should be well
worth buying. HW.H.

AUDIO - VISUAL. HANDBOOK by Ralph Cable. Price 9s. 6d.
Published by University of London Press Ltd., Little Pauls House,
Warwick Square, London, E.C.4.

HIS modestly priced, slim volume should find its place in school

and training college reference libraries. The whole field of
audio-visual aids is covered, from the non-projected visual aids such
as blackboard wall charts and mobiles, right through to the tape
recorder and television.

Information about the installation, operation and maintenance of
tape recorders is clearly and simply presented. In addition, there are
two pages listing some of the many classroom applications of the
recorder. A separate section, usefully illustrated, deals with micro-
phone positioning relative to recording school activities.

Altogether a very useful little book, written by an experienced
teacher, and very attractively produced. T.F.
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OUR READERS WRITE...

« « . about an absorbing subject

From : A. Campbell Gifford, 10 Wells Avenue, Southend-on-Sea, Essex.

DEAR SIR, Mr. Rubin’s article on sleep learning (March 1965) was
most interesting, as have been the comments of Mr. Stocker and Mr.
Garner.

The impression given is, of course, that this is a relatively new idea,
which is hardly the case. The writer was involved in sleep learning
techniques during the last war and before. The basic application has
changed very little over the years. I would go so far as to say that
those now involved in it commercially still have a lot to learn and it is
hoped that they are aware of the dangers which beset their path when
attempting any kind of treatment.

Some very interesting results have been obtained in Russia in the
treatment of certain types of criminals—this is not to be confused with
‘brainwashing’ techniques. There can be no doubt that industry will,
in time, get round to using these techniques for short-term courses of
all kinds. At the moment the only examples I know are where language
tuition is handled this way.

As long ago as 1960 the writer produced a whole series of courses
on speech therapy, and even selling techniques, which were well
received in the USA but looked at somewhat unhappily in this country,
where the writer was regarded as a somewhat sinister character at the
time.

It is hoped that your publication will continue to give space to this
absorbing subject from time to time. Yours faithfully

. « « about a recurring subject

From : W. J. Tomlinson, 62 Beaconiree Avenue, London, E.17.
DEAR SIR, Over the years of reading your magazine I have grown
just a little tired of the recurring subject of bad service to tape recorder
owners, true as this may be. Why, oh why, cannot purchasers dis-
criminate between sellers of apparatus and those who have a genuine
service facility of their own, or alternatively who can return machines
to manufacturers with service depots.
In my long experience I have learnt that there are but a few manu-
_ facturers prepared to undertake after-sales service, most being interested
only in sales charts. I would warn readers thougn, that manufacturers’
service is not cheap—you will pay, it will hurt a little, but at least the
job will be done and a useless lump of machinery will become an
asset once more. Yours faithfully

. . . about continental copyright

From : A. V. Townsend, Boite Postale 29, Monaco, Principaute.
DEAR SIR, In contrast to Britain, where the recording of music
from the radio is frowned upon by copyright protection bodies,
French tape amateurs are encouraged and helped to record such
material, the exact playing time of musical items being published
beforehand in minutes and seconds. Yours faithfully

. + . about the dangers of sleep learning

From : W. A. Smith, 3 Parsonage Chase, Minster, Sheerness, Kent.

. DEAR SIR, I was very interested in the article on sleep learning which
appeared in your March edition ; this method of learning would seem
to have much to commend it.

Before going further in the matter, however, I would be grateful if
you could amplify your warning note at the end of the article regarding
stopping the recorder by means of a time switch,

Yours faithfully

Our technical staff comment : The note at the end of the article
echoed, quite correctly, the warning given by many manufacturers
that rubber wheels, jockeys, idlers and pinch wheels should not be left
engaged when the machine is not in use. This practice tends to cause
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“flats’ on the circular wheels due to the concentration of pressure at one
point of the periphery. Such a flat can cause wow or a ‘knock’.

It takes quite a fair amount of such pressure over a considerable
period, in one spot, to induce such deformation. The warning really
applies to machines left unused for days, rather than hours. As it is
unlikely that the same spot on a pinch wheel would be affected on
each occasion of switching off, using most machines for the purpose of
sleep learning, where these could be mechanically neutralised by
operating the STOP control as soon as one wakes, would hardly have a
bad effect. We say “most machines” guardedly, for there are one or
two using very soft rubber idler wheels or jockey pulleys which may
suffer by such a practice.

Therefore, in general, it can be stated that a belt-driven machine
could be used in this way, as the pinch wheel is not likely to be deformed
in a period of eight hours or so. Idler-pulley machines are better not so
used.

. « . about improvising stop-foil

From : G. W. Waters, 1 Cavendish Road, Summertown, Oxford.

DEAR SIR, May I put forward the following suggestion which
other readers may find useful ?

As commercial stop-foil for tape recorders is rather expensive, I
have found a cheaper method of making my own. A length of Z5in.
splicing tape is simply stuck on to a piece of aluminium cooking
foil. A razor may then be used to cut along the edge of the splicing
tape, This produces a strip of stop-foil which may be spliced to
tapes in the usual way. Yours faithfully

« .. about a
home-built
tape deck

From : S. Webb, Basement, 16 Weston Road, Southend-on-Sea, Essex.

DEAR SIR, It occurred to me that some of your readers might be
interested in seeing a home-built tape transport system for a change,
built on a 24in, lathe. The spool holders are made of Ramin wood,
while the fast rewind, braking, and pause control are from a Grundig
design. Fast forward drive is my own arrangement. The start control
for record/play operates an interlock in the record position. The spool
holders are supported in the fashion of the BSR deck, tape speed
being 3% ifs. Yours faithfully

« « « about satisfactory service

From : Sgt. R. Dyke, 55 Lethe Grove, Colchester, Essex.

DEAR SIR, As an army man I travel around quite a lot, therefore I
have to do a lot of my own servicing. Recently I had snags with my
Reps R10 and Grundig TK23L. 1 wrote to both these firms and by
return of post had the answers and advice from both. It is a wonderful
feeling to know that should anything go wrong I can call upon the
technical department of these firms and get 100 9 satisfaction. Through
your magazine I would like to give my thanks to them.

Yours faithfully
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EFINING the Decibel without recourse to mathematics is not
the easiest of tasks. To begin with, the Decibel is not a unit in
sense that Volts, Amps or Watts are, but a means of measuring ratios.

The most popular use of the Decibel (and the easiest to understand)
is its employment as a measurement of sound volume. It is, however,
not possible to state that a certain sound is ‘90dB loud’ or ‘3dB soft’.
A ratio is, of course, a means of expressing two quantities. If an
acquaintance possesses twelve spools of tape while we only have six,
our properties are divided by a ratio of two-to-one, expressed, for
convenience, as 2:1. Similarly, if we have 60 tape-clips and our friend
has 15, the ratio, presuming we don’t lose any of the infernal things in
the meantime, is 4:1.

It is easy to understand that sounds could be compared, in loudness,
in terms of ratios. One might suggest, for example, that the noise
created on the average factory floor is twice as loud as the noise inside
a motor car. Similarly, one might consider a public library to be twice
as noisy as a concert audience between performances. Obviously, the
difference in power of factory and motor car noises is substantially
greater than between library and concert audience. Nevertheless,
both are separated by some 10dB on the loudness scale. For conveni-
ence, zero dB is normally applied to the lower limit of human hearing,
though it can be proven with sensitive microphones that this by no
means corresponds to zero acoustic disturbance.

The table in fig. 1 shows the results of loudness measurements taken
at various locations and times. Anyone who has passed close by a
pneumatic drill, or attempted to record a jet aircraft at close
quarters, will have a fairly good idea of the term Threshold of Pain.
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Similarly, those forced to calculate that, for example, a steam whistle
is eight-and-a-half times louder than gently rustling paper, will
appreciate the advantages of the linear Decibel scale.

Moving, now, to another use of the Decibel, we find ourselves
comparing the apparent loudness of a tape recorder output with the
electrical power (measured in Watts) at the loudspeaker terminals.
Most tape recorders are limited to fairly low output levels which,
despite the manufacturer’s claims, rarely exceed 2W. Since we shall be
discussing wattages substantially greater than this, we will assume that a
more powerful amplifier has been connected to the recorder. Many
audio enthusiasts use such external amplifiers, since they are capable
of improving moderate-quality domestic recorders considerably.

Having connected our recorder, then, to an amplifier capable of
delivering—and a loudspeaker capable of accepting—up to 10W of
power, we set the machine to play, turning up the volume until the
sound is at a comfortable level. By applying a wattmeter to the
loudspeaker terminals (and hence the amplifier output) we are able to
measure the actual power being delivered. Perhaps our experiment is
being performed late at night and we keep the volume down to a level
low enough to avoid disturbing the rest of the household. The output
signal—recorded speech played very quietly—might be found to be in
the order of ImW (one milliwatt, or a thousandth of a watt). Dis-
regarding the feelings of those that sleep, we next increase the gain
control until the tape is being played at twice its original loudness.
Reference to the wattmeter shows that the output power has increased
—not two-fold to 2ZmW but fen-fold to 10mW (one hundredth of

(continued everleaf



Languages, studies,

scripts, etc., by means
YOU SLEEPI of tape recordings
played at a whisper through under-
pillow speaker.

SLEEP-O-MATIC UNIT

including two speed tape recorder ¢ lete with microp , time-switch
and under-pillow speaker £27/10/- plus 6;— post (Batteries 5/-). "Two models
available, one for mains only and one for batteries which can be supplied with a
mains power pack at 50/- extra. Both will take our special radio tuner at 42/-.
Publications : *‘Sleep Learning, Its Theory, Application and Technique'’ and
“*Mental Power Through Sleep Suggestion’", Full details on request.

RAPID RECORDING SERVICE

2] BISHOPS CLOSE, LONDON E.I7

(_.LEARN WHILE

MADE TO MEASURE

CAN’T FIND THE EQUIPMENT
YOU REQUIRE

Tape Equipment custom built. Stereo or Multitrack.

Studios a speciality. To semi professional specifications.

Sound Systems

21-27 Queensdale Place, W.II BAY 6257

NEW BIB INSTRUMENT CLEANER
Idealfortapeheads

APPROVED BY FERROGRAPH
FOR CLEANING TAPE HEADS
AND ALL EXTERIOR PARTS
OF THEIR RECORDERS.

Specially formulated for cleaning tape heads, delicate
instrument panels, plastic, chrome, glass, printed
surfaces and the exterior of all kinds of electronic
equipment. It is anti-static, so cleaned surfaces donot
become statically charged and attract dust, remaining
clean longer. It 1s non-flammable and because it does
not smear it is easy to use. 4’6 each
If unobrainable please write to:

MULTICORE SOLDERS LTD., HEMEL HEMPSTEAD, HERTS.

PRE- SI.EEP STUDY AND THERAPY

Two rev new tech in their respective fields of
Academic Lnrmng and Mental Health which have been rendered

ssible b of the dern tape recorder.

RE-SLEE STUDY This is the jet-age technique now being increasingly
employed by Students of languages and other academic subjects, by Actors
learning their parts in plays and Public Speakers with new data to memorise
at short notice.

Whether you are good at ordinar}r methods of Iearmng and memorising or
not, this new technique is capable of rul:lr increasing arfd improving results.
PRE-SLEEP THERAPY This new t erapy has now assumed a major role in
the advancement of Psychiatry and Mind Development,i.e., in the development
of human abilities and certainty. It has the important advantage that it can be
practised by anyone in the privacy of his home at only a fraction of the cost of
repeated visits to a practitioner.

There are basically two types of tapes available: (a) General Tapes from
which everyone can benefit, or (b) Personalised Tapes which can be produced to
improve your own individual case.

Send now for free details of our Pre-sleep Study Recorder, Time
Switch, Pillow Speaker, Cassettes, Induction and Language Tapes, and
general information on these vital subjects.

PSYCHOLOGY TAPES LTD.
(Dept. TR), 16 Kings College Road, London, N.W.3.

PRImrose 3314
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ABC OF TAPE RECORDING CONTINUED

a Watt). This ten-fold signal increase has not, however, resulted in a
particularly large increase in loudness so the amplifier gain control is
advanced further until loudness has been doubled yet again. Now at
moderate listening level, we find that we are using only 0.1W (one tenth
of a watt). Thus, if we wish, we can double the loudness yet again,
increasing output ten-fold once more to 1W.

In fact the actual amount of noise that will be obtained from a
given signal wattage will depend on the loudspeaker. Mechanical and
electrical inefficiencies mean that most loudspeakers waste more than
959 of the signal put into them. Few indeed are capable of better than
3% efficiency. This power wastage is, of course, by no means restricted
to loudspeakers. Most of the petrol in a motor car, the electricity in a
light bulb or valve, and even the energy in a pedal cyclist is wasted in
producing heat or overcoming friction. Thus, while 0.1W may give
moderate or loud noise with certain speaker designs (in particular those
based on horn principles) it may be less than adequate for others.

It is so easy to confuse the two tasks performed by the Decibel in
measuring sound loudness and amplifier power that a few sentences
summarising these points might be worthwhile. On the loudness
scale (fig. 1), an increase of 10dB refers to a rwo-fold increase in
loudness (as judged by the average listener). On the power scale,
however, (fig. 2) an increase of 3dB shows that power (or wattage)
has been pushed up rwo-fold, so it is clear that very much more than a
change of 3dB is needed to double the loudness as heard, even though
the power has doubled.

The left-hand scale in fig. 2 should give some idea of the relationship
between decibels and output-power. Firstly, Power Ratio refers to
wattage and should not be confused with the loudness ratios of fig. 1.
An increase of 3dB at any point on the decibel scale will be registered
as a very nearly two-fold increase on the power graduation. Thus a
doubling in wattage from 1W to 2W registers as 3dB (zero to three) as
does a doubling from 2W to 4W (three to six) and further doubling
from 4W to 8W (six to nine). The difference in increase rate is brought
about by the logarithmic nature of the power ratio.

Moving over to the right-hand scale in fig. 2, we find a scale of
different magnitude. From this, it can be seen that doubling power
yet again (nine to twelve dB) would take the amplifier well beyond its
capabilities, requiring an extra 8W—making a total of 16W. The
colossal power requirements beyond this point, quickly reaching
millions of watts, share the mathematical origin of the progressive pay
system said to have been devised by a young newsagent’s assistant.
His employer agreed to pay 14d. on the first day, 3d. on the second, 6d.
on the third, progressively increasing over the four-week engagement.
This seemed cheaper, to the newsagent, than a regular weekly sum.
Imagine his surprise, at the end of that period, to find a bill of some
£1,600,000 for services rendered !

Which conveniently brings us to the mathematical origin of the
Decibel. To calculate the decibel equivalent of a power ratio, we fall
back on logarithms—the ten-based tables widely used as a short-cut
round lengthy multiplication and division calculations. Taking the
ratio to be converted to dB as 2:1, we use the following formula :

Log. P x 10 = XdB.
where P represents power ratio.

Thus, inserting the logarithm of 2 (2 being, in this case, P) we have
the following :

0.301 x 10 = 3.01dB.

This shows that a 2:1 increase in power (or wattage) corresponds to
an increase of 3.01dB. Turning, now, to variations in voltage and
current, we find the decibel behaving in a different fashion. Whereas a
two-fold rise in power caused an increase of approximately 3dB, a
two-fold rise in voltage or current causes an increase of double this
amount—namely 6dB. This entails only a slight alteration to the above
formula. Itissimply necessary to square the voltage ratio (easy enough
with voltages or current figures in the order of 2 or 4 units) but more
practically achieved by doubling the logarithm of those figures. Thus :

Log. ¥ x 10 x 2 = XdB.

where Y represents voltage or current ratio.
For 2V this gives :

0.301 x 20 = 6.02dB.

Visual indication of the relationship between voltage or current
ratios and decibels is given in fig. 3, which was originally prepared for
the Audio Diary (details of which are given, incidentally, on page 427).



ON'T underestimate the complexity of a film recording session.

Once you have mastered the technical set-up of synchronising

your projector to the tape recorder—or of operating a magnetic sound
projector—allow a whole evening for your first trial run.

Anyone who makes films on his own ends up with some of the
talent of a whole professional studio team, but for a recording session
at least one keen helper is invaluable. Without that extra pair of
hands, stick to commentary alone. But if you have a helper, and your
recorder or sound projector has more than one input, then it is reason-
able to mix music through the high level input and commentary via the
low level (microphone) input.

With only one input for recording, you will either need to employ a
mixing unit, or play the music on a record player close to the micro-
phone the commentator is using. If the projectionist is operating

Ccues anc

SOUND AND CINE

Above: Philips tape recorder controlling speed of Eumig projector
through Eumig Phonomat attachment. Below : Basic set-up for recording
commentary at a distance from the projector and recorder.

Microphone is positioned a foot from the commentator on sungun camera
bar. In front of her is cue lamp, controlled by projectionist.

BY ANTHONY WIGENS

the record player and his assistant is commentating at a distance from
the projector to avoid picking up the sound of its running, the latter
alternative is out.

It is worth noting, however, that the Eumig Mark S sound projector
has automatic volume control, with the possibility of eliminating
background noise. Combined with close use of the microphone, it
permits recordings to be made close to the projector. With this
machine, a voice input automatically suppresses the volume of
simultaneous music recording through the gram input, with a gradual
return to full music volume during the seven seconds following the end
of that piece of commentary. This tapered return to full music
volume eliminates music fluctuations during short pauses between
sentences.

On a conventional recorder or sound projector, you will need to
bring the grams down and up again manually to give emphasis to the
commentator’s voice and eliminate competing sounds. As you will
need to regulate the microphone input by watching the recording level
indicator, the music volume is varied with the record player’s volume
control. Without headphone monitoring the degree to which you
drop the sound must be a matter of experiment.

At least one ‘dry run’ of the recording session is absolutely essential,
especially if your assistant is unfamiliar with the film or the script.
Script preparation will be dealt with more fully in a subsequent article,
but for the moment it is sufficient to have typed out (double spacing
at least) a commentary to the film, with a brief description of the
associated picture in the adjoining column. You will have read the
script against the film running-time to ensure that there is no need for
the commentator to gabble to get it all in.

Last month I described a method of using one track of a }-track
recorder to give timed cues, but for this example we will not assume
that you own a }-track machine, or that you are going to build the
sound track section by section. It is an all-in-one-go effort, with no
risk of sync loss through stopping the tape, no risk of clicks on the
track through use of the pause control—in fact plain sailing so long as
the commentator does not fluff his cues!

The best way to keep projector noise off the sound track is to park
your commentator in another room. You can then project through
the doorway to give him his picture cues (better still if you have a glass
door with clear panels to project through), or run a cue light under the
closed door and flash him a light signal at each fresh cue, with a switch
by the projector.

The microphone should be about a foot away from the commentator.
To improve the acoustic quality of the recording there should be
carpet on the floor, plenty of furniture and soft furnishings in the room,
and the curtains should be pulled.

You can muffie the sound of a script being turned over by stapling
each page to a sheet of blotting paper.

The sequence of events for your recording session is as follows:

1. Run projector and tape recorder motors for several minutes to
warm up.

2. Lace film in projector with sync mark in the gate. Then arrange
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for tape sync by whichever method you employ.
3. Start practice run with record player turning, but volume down.
Autoplay models are a definite handicap, as you can time the start of a
record more accurately by dropping the pickup into the groove, or
using a special cueing device.
4. Start projector and recorder in sync, with RECORD button down.
5. Play background music and fade in on player volume control.
6. Watch script and cut volume of background music immediately
prior to cueing commentator. Watch recording level indicator and
adjust recording level so that the signal is not overloading on peaks.
With unfamiliar equipment, the most likely adjustments required
after a critical listen to the trial run are to the extent of music fading,
and the optimum adjustment of recording level. You may then want
to give some advice to the commentator which could improve his
performance, or accept some suggestions from him for modifying your
script, shortening it possibly, or rewording some tongue-twisters.
A four minute film should give you plenty to work on for the evening
without ever getting round to sound effects!



STRICTLY FOR THE EARS OF PERFECTIONISTS
—the Ampex 2000 series stereo tape recorders

If you can tolerate sound distortions when
you listen to music, you need read no further.
But if you are a lover of sound reproduced
at its best, the Ampex 2000 Series has been
made for you. Designed and built by dedi-
cated sound engineers for the connoisseur,
the Ampex 2000 Series is beyond compari-
son. It has dual capstan drive, automatic
reverse for extra-long play .and exclusive
automatic loading. Special “Sleep Switch™

allows automatic shut off of everything—
recorder, motor, amplifiers, 3 Ampex pro-
fessional quality heads, coupled with rigid
block suspension, guarantee perfect head
alignment under all conditions. 3 playing
speeds offer maximum fidelity at greatest
tape economy.Automatic lifters are included
and self-contained or separate speakers with
solid state power amplification are offered.
Automatic slide synchronisation is optional.

Ampex sales and service facilities are conveniently located throughout Europe and the Middle East. For more information write to: Ampex Great Britain Ltd., Acre Road,
Reading. Berk§h|re._Eag!and. Telephone Reading 84411 - Ampex S.A. Via Berna 2, Lugano. Switzerland. Telephone 091/3.81.12 - Ampex Europa G.m.b.H.,
6 Frankfurt Main, Disseldorfer Strasse 24, Germany. Telephone 25.20.01-05 - Ampex, 41 Avenue Bosquet, Paris 7e, France. Telephone 705.38.10.

444



HE end of the holiday season heralds those long, cosy evenings

round the fire when our genial host wedges us firmly into an
escape-proof armchair and produces (according to his means) his
holiday snaps, slides or cine films.

It has been said that to ensure rescue from a desert island, one
should always carry a photograph album. Open it at random, then
attempt to turn a page. A finger will immediately shoot over one’s
shoulder and an enthusiastic voice breathe in one’s ear . . .

“That’s Auntie Flo, the day before the chimney caught fire, The
chimney is just off the picture to the right . . . and her face . . . all
covered in soot . . . you should have been there!”

All very well as a rescue method, but on less dramatic occasions,
do we ever get to see Auntie Flo covered in soot? Or even a picture
of the chimney ? No, merely the assurance that if only we had seen
it, we should have been very amused indeed.

SOUVENIRS
INES@U/\\|D,

To the menace of pictorial boredom, science has recently added a
powerful new weapon—the portable tape recorder. In the hands of
an experienced bore this device can be to the camera as the rifle is to
the crossbow. Conversely, it can achieve the same status in terms of
sheer entertainment value, both to the audience and to the owner—if
he wants it to.

A photograph is a photograph and cannot be appreciably altered :
a tape, on the other hand, can be ‘tailored’ to almost any purpose ; to
amuse, to impress, to enlighten its hearers—and the tailoring itself can
provide hours of challenge and enjoyment for its owner. He can, for
example, load the London Symphony Orchestra into a bus, fly them
to Majorca and let them accompany a violent argument between two
native fishermen. Try that with a camera, Mr. Hitchcock !

This article, then, is to suggest some ways in which your holiday
tapes can be made fit for human consumption. Heed it well, for your
cherished portable can enhance or destroy your reputation.

It is assumed that the ‘portable’ owner has had the good sense to
acquire first a domestic machine, for a portable by itself has many of
the disadvantages of a camera and few of its virtues.

The first golden rule is to free the mind from the shackles of
convention. Let time cease to exist : if a bit of Friday’s recording
provides a useful introduction to a scene which occurred on Thursday,
by all means edit it that way. If you must keep a chronological diary,
do it on another tape ; why sacrifice the esteem of your audience
merely to gratify your tidy mind ?

Secondly, listen to your tape. It is surprising how much material is
supplied by your memory—a memory which the listener may not
share. Remember that he ‘should have been there’ but can only form
mental images from the sounds which are emitted from your loud-
speaker.

The performance will be smoother if those sudden jumps from one
‘scene’ to another can be avoided. This is where good linking is
important. If one ‘exposure’ can help to set the scene for another,
edit them in suitable sequence. Suppose, for example, that Uncle
Egbert suffered an unfortunate but amusing experience on a coach
trip and on his return vowed he would not set foot on one of those
vehicles again. Why not switch events round a little . . .

Auntie Mavis : Let’s go on a bus trip tomorrow.

Uncle Egbert : I'll never set foot . . . etc.

Commentator : . . .and so, the next morning . . .

Fade in sound of bus engine, Auntie M. and Uncle E. conversing.

Continue with actual recordings of sounds made on the trip.

In giving examples from the York Collection, I am not inviting you
to force your own material into this particular form—merely suggesting
ways in which sounds with an appeal only to their originator can be
brought to a wider audience. Original material—that is, the recordings
which form the basis of the performance—are indicated with an
asterisk(*).

The theme of a Boy Scout camp is chosen, not for any subtle propa-
ganda reasons, but because it offers some good examples of the value
of thoughtful editing.

Fade in : Record of Ralph Reader’s Gang Show singing . . .

“These are the days we shall dream about,

And we’ll call them the Good Old Days.”

Volume down. Mix microphone in.
Commentator : Yes, we shall indeed call them the Good Old Days,
for our camp at Snoddington was one of the most successful we
have ever enjoyed.
(Speech timed to fit middle couplet of song)

Volume up. Run through last couplet of song (a repeat of first couplet).
Fade our at end.

Fade in car engine background. Swper mpose commentary.
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Comm : A car engine? Why not? Many hundreds of miles were

covered in looking for just the right site. One of the most active

was Jan, who drove Skipper on many a journey—with varying
success! Fade out.

Fade in (*) recording made in car with Jan and Skipper. (Actually
made on quite a different occasion, but including an amusing map-
reading error and some discussion on camp sites.) Fade out.

Pause of three seconds.

Fade in (*) sound of tent pegs being hammered in.

Superimpose Comm : Setting up camp went almost without incident,
but I wonder if Mike's toe really did look like a tent peg.

(*) Thud of mallet on toe and a loud yell.

Comm : Patrol sites were soon completed and the Hawks took

points for the best performance, to the acclaim of the multitude.

CUT IN derisive applause (‘stolen’ from TV wrestling programme).
Comm : The aerial ropeway was erected over a magnificent span,
covering a chasm of frightening depth and in obedience to tradition,
the Scoutmaster took the first ride . . .

(*) Sound of block and tackle, raising S.M. to top of ropeway.

Comm (who was also the S.M.) : The ground looked very far away,

but the intrepid Tony faced his fate with a merry song on hislips . . .
Fade in recording of ‘pop’ star bawling his latest hit. Fade out.

Comm ! The Troop soon put a stop to that!

(*) Cries of “Let her go”, followed by sound of ropeway in actioa,
fading into distance.

Comm : ... after which, his gaiety was rather more subdued.

Fade in same ‘pop’ record, fainter and, if turntable speed is variable,

reproduced at slightly lower pitch.

As has been said this was our own particular treatment of this one
particular tape. The rather naive humour was intended to appeal to
a troop of Boy Scouts and achieved its object. The important point
here is that the very same original tape could be re-edited for the
annual Parents’ Evening (with a cautious eye on copyright), or again
for a permanent record of the events. The possibilities are endless.

Regarding copyright and performing rights, you are unlikely to run
into trouble if you remember that every sound culled from records,
radio or television is somebody else’s property, and treat it as such.
For use within your family circle a vast reservoir of background
material exists but do use your common sense. The law requires that
even to print the two lines of a song in this article, I have had to
obtain permission.

Finally, although the examples given are mainly humorous, it is by
no means essential to make everything funny—indeed, humour can
sometimes be quite out of place. You should also think of the victims
of your editing. To present Mum, singing at her housework, super-
imposed over clinking glasses and general Pub noises, may be very
funny inside the family, but . .. !
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And this is only the beginning—the incomparably
versatile RQ-150 also provides automatic slide and
film synchronisation, automatic threading and remote
control. If you really want to spread the word, there's
a Public Address System that permits accurate
monitoring through a built-in loudspeaker while
recording. All this and /mmacul/ate reproduction—for
precisely 44 gns!

SPECIFICATION

Power Source: 6 unit cells (U.2.), 3 V.
Output: 500mW (700mW max.)
Transistors: 9 Transistors, 1 Thermistor, 1 Diode.
Tape Speed: 33 I.p.s., 1% I.p.s.
Frequency Response: 100-7,000 ¢/s at 33 I.p.s., 100-4,000 c/s at 1% Lp.s.
Recording Level Indicator: VU meter.
Speaker: 31" Permanent Dynamic Speaker.
Dimensions: 34" x 9° x 124",
Weight: 5 1b, 144 0z.
Accessorles: Dynamic microphone with remote control switch;
5" recording tape (600 ft.); 5" empty reel; radio
cord; leather case fop accessories; hand belt;
splicing tape; sensing tape; plug for slide sync.;
magnetic earphone.

Also from NATIONAL:
RQ-303, Mains, 2 track,
single speed, 15 gns.
RQ-115, Battery*, 2 track,
2 speed, 35 gns.

RQ-116, Battery*, 4 track,
2 speed, 39 gns.

RS-753, Mains, Full stereo,
4 track, 2 speed, 76 gns.

*With optional mains adaptor available

TAPE
IT
EASY—

with NATIONAL,
naturally!

UME 5-7658-100




HIS contributor does not wish to enter the spool versus cassette

controversy. From the servicing point of view, cassettes obviously
add a few problems, and need extra care in testing. On the other
hand, the long-suffering engineer will have learned to take problems
as they come : this machine has touchy brakes, that one’s push-
buttons stick, the other hums like a bechive . . . what’s a cassette
machine more or less ?

The user’s point of view has been adequately covered in the Field
Trial carried out by David Kirk and published in the August 1964
issue, and underlined by A. Tutching’s Review of November 1964.
For correspondents who want full specifications published with every
servicing article, pages 275 and 417 of Vol. 6 are recommended.

1 must confess that the advance publicity for this machine sent a
frisson of apprehension up my spine. “Now for a load of trouble,”
more than one of my colleagues forecast. In the event, the year or
so of sale and use has brought only a few to the workshop, and those
have had the kind of random fault that could happen to any piece
of mass-produced electronic equipment.

One problem that does not worry the professional serviceman,
with his bench power supplies, but which could give difficulty to the
enthusiast who is attempting to tackle his own machine, is the battery
mounting method. The five cells fit snugly in a leatherette cradle,
with the correct polarity very clearly and, praise be !, indelibly marked.
But when the machine is dismantled for servicing, it is easier to rig
up an external supply. Our own simple method is a bank of cycle
batteries, strapped in a 12V block with flyleads terminated at each
end by crocodile clips. The leads are coloured red and black and
the black, negative, lead has larger croc clips as a precaution against
inadvertent reversal of supply. By tapping along the series con-
nections at the top terminals of the batteries, any combination from
3 to 12V in 3V steps can be chosen, and for intermediate values, as
for the 74V supply of 3300, a single torch cell added to the pack will
suffice.

If you want to do things the hard way, it is possible to operate the
machine electrically by removing the drive belt, swinging out the
printed circuit panel (see below for details) and remounting the
chassis in the case with the battery cover holding the cells in and
itself secured by an elastic band. Of course, a lot of this bother is
saved by provision of the external mains supply unit. The point
worth mentioning is that the socket into which this unit, and the
remote-stop/start control, connect has an inbuilt switch. The details
of the wiring to this socket are shown at fig. 1, providing a sparking-
off point for some more of the “adaptor’ ideas that our readers contrive
with ingenious regularity.

The remote control unit is, of course, part of the microphone
assembly. As the Mic plug is a five-pin type and the remote control
a six-pin (both DIN), there is no chance of confusion and the makers
very sensibly clip the leads so that the fleeting moment is not lost
as we untangle skeins of cable. As the remote control switch is
completely separate, only clipping neatly to the side of the micro-
phone, it can be used on its own. The only thing to remember is
that when the remote control button is moved upwards it simply
disconnects the positive pole of the supply. The control knob on
the tape recorder should also be operated to neutralise the mechanism,
if you value the longevity of your pinch-wheel.

CONNECTS TO CASING, LE CHASSIS RETURM,
WITH N0 PLUG INSERTED

OPEM WHEN
PLUG INSERTED

LOUDSPEAKER
CHASSIS
CONNECTION

+VE
T0 CHASSIS 10 R21 17-5v
COMMON POSITIVE (1+5k0)
-VE
10 R6 (220) TO SKS

(OPERATED BY CONTROL KNOB)
FIG. |

AND REC/PLAY HEAD

REMOTE CONTROL SOCKET
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NO. 47 PHILIPS EL3300

BY H. W. HELLYER

Observant readers will immediately jump on me for the foregoing
remark—thrown in as sop to the makers, who take the trouble to
emphasise it in their literature. My personal view is that it takes an
awful lot of applied constant pressure to indent the material of a
modern pinch wheel or idler wheel tyre—something like months of
disuse. It would be interesting to see some experiments carried out
in a well-equipped laboratory.

Dismantling is not a difficult task with the 3300. First, remove the
cartridge and batteries, then the lower part of the case, which is held
by two captive screws. Then pull off the tape transport knob with a
direct upward movement and remove the screws. There are five of
these ; four which hold the chassis to the upper part of the case
and one, not so obvious, between the turntables. When re-assembling,
it is helpful to put this one back loosely before lining up the other
four. Similarly, when dismantling, hold the chassis and case together
in the left hand while unscrewing the centre screw with the right.

The printed circuit panel is held by three screws, and by the leads
which are tied to it. One of the screws lies between the control knobs
and is easily overlooked. After the leads have been freed, the panel
can be swung aside at right angles to its mounting position, sufficient
for normal servicing. The only point that needs particular attention
is the engagement of the switch slider with the lever that goes down
through the deckplate and also through a leaf-spring operated by the

(Continued on page 449)



Here's
ufamily
ofmany
talents

The family resemblance shows in
the workmanship, the efficiency,
the downright reliability, the in-
tegrity that’s a feature of every
Grampian microphone. There's
the DP/4, sensationally successful
in the medium price range, now
world famous.
Ribbon
considered one of the finest of its

kind on the market today. The

The Grampian

Microphone is rightly

DP/6, too, finds ever-increasing
favour—wherever a high grade
but amazingly small microphone is
required.  For further details
about them and about the stands,
transformers, matching units and
the Parabolic Reflector, which are
ask your

available, Grampian

Dealer, or:—

rampian

SOUND EQUIPMENT

INTEGRITY THAT YOU HEAR

@ You'’re Guaranteed a Better Deal

when you PART EXGHANGE
vr TAPE REGORDER

with R-E-W

A friendly welcome awaits you at
our bright showroom extension.
Here you will find a lavish array
of equipment at every price level
. « » make your choice for im-
mediate delivery or if you cannot
visit us, the fast and friendly
R.E.W. Mail Order Service

makes it easy for you to enjoy
the professional results only
possible with an advanced Tape
Recorder. Get in touch with us
Now. We have thousands of
satisfied customers and a reputa-
tion for generous part exchange,
reliability and specialist service.

MACHINE OF

THE MONTH

BRENELL P/\R¢:

TYPE M SERIES 3
Similar to

illustration

PRICE 88 gns.

Mono — half track — three heads

— recording level meter — sep-

arate amplifiers, record and playback

heads—freq Y resp 25-26,000

cfsj+[3dB — power output 2 watts
r.m.s.

This superb machine can be yours NOW for
only £13:8:0 deposit and 12 monthly payments

of £6:11:8.

You're guaranteed
maximum satisfaction
with the R.E.W.

“PLUS FIVE”
SERVIGE

@ Generous part
exchange
allowances.

@ No interest terms —
lowest deposits.

@ Off-the-shelf delivery
from the biggest
range under
one roof.

@ Free servicing and
free delivery.

@ Optional personal
insurance.

400 MACHINES ON DISPLAY !

Call, see, hear and choose the
Tape Recorder you've always
wanted from one of the biggest
ranges anywhere. Just about
every model for off-the-shelf
delivery.

PART EXCHANGES

We make a feature of generous part
exchange facilities for Tape Recorders or
Hi-Fi Equipment. Get the machine you've
always wanted — and get the best possible
exchange deal from us!

CASH FOR YOUR TAPE-RECORDER
OR HI-Fl. Highest cash offers for good
equipment ... get in touch today |

OPTIONAL INSURAMNCE at nominal
rates against unemployment, sickness or
accident during term of H.P. agreement.
Premium &d. in the £—gives cover over two
years,

INTEREST FREE
TERMS

Take your pick from our
wide range and have any
machine you want for the
minimum deposit, balance
twelve months and no in-
terest charged. (18-24
months H.P. terms also
available.)

Bargain Basement

We have an unrivalled stock of new
and used machines at unbeatable
bargain prices—30%,-60%, reductions
at original prices! Make a point of
asking for our Special Bargain List.

Home demonstrations in the London area
gladly arranged. By return enquiry service.
Agents for all makes.

ﬁ 732k
CENTRE
s

R-E-W
(Earisfield Ltd.)

Mail Order Department

266/268 (TR) Upper Tooting
Road, London, S.W.IT.
Telephone : BALham 917

GRAMPIAN REPRODUCERS LTD,, Tape recorders)

HANWORTH TRADING ESTATE, FELTHAM, MIDDX. FELTHAM 2657




TAPE RECORDER SERVICE CONTINUED

record button. To remove the panel completely, connections can be
unsoldered from various posts and switch tags, and are not difficult
to identify for re-connection. There are a dozen leads, of which
seven go to switch solder points. An iron with a fine bit is needed
for clean connection of a couple of these.

Further dismantling follows normal printed board procedure but
it is pleasing to note that the modulation level and volume controls
are robust components locknutted to their sub-plate. Removing
multi-tagged components needs a little extra care and, if the com-
ponent is to be preserved, should be done with a solder-removing
tool. When the tags of controls are simply inserted through holes
in the print and soldered on one side, it is fairly easy to wipe off the
heated solder with a sharpened non-metallic instrument. (A high-
flown euphemism for a match!) The simple device of a sharpened
matchstick is also handy to clean out holes in panels, without damag-
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reel but if the worst ensues the cartridge assembly is only held together
by five bolts and nuts and bolts, although the makers do not recom-
mend dismantling it, this tape is not ‘spooled’ in the conventional
way, but very cleverly makes use of all available space by the seesaw
effect of filling and emptying reels accurately positioned by the two
guides and the flat surfaces of the moulding.

The turntables lift off, once the top cap has been removed. The
clearance between these and the brakes should be 0.3mm during
record or play, the brakes being merely lugs on the brake bracket
which engage the turntable tyres, and the bracket being held off by a
spring which attaches to the lug above the cartridge retaining piece.
Two stop pins on the chassis limit its travel and there is really very
little in the way of adjustment except to bend the lugs slightly. Do
not attempt to adjust by bending the main lever as the pin and spring
movement at its extremity allows far more laxity than the brake lever
needs.

Engagement of the function knob in this forward position performs
all the necessary operations as the important part of the assembly is
the main plate on which heads and pressure roller are mounted.
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FIG. 3 PRINCIPLE LUBRICATING POINTS

ing the foil or raising it from its bonding, while heat is being applied.
This method should be used before attempting to insert component
wires or tags.

After which digression, drive belts. On this model, the main drive
belt simply couples motor pulley and fiywheel, bearing against the
side of the clutch assembly as it does so. The motor is a 3,000 rpm
DC type and the flywheel turns at 6 cfs, giving a tape speed of 1 7/8 i/s.
During playback or recording, the motor revolves anti-clockwise,
in plan view, see (fig. 2.) driving the clatch mechanism clockwise.
The small central portion of the clutch mechanism engages the tyre of
the right-hand clutch and provides take-up : the belt slippage from
this type of contact allows sufficient clutch action and the groove in the
clutch bracket ensures correct alignment—always provided the
flywheel is correctly refitted when removed or adjusted in any way.

This is quite important. The groove in the flywheel must be level
with the motor pulley so that the drive belt is parallel to the chassis.
To remove the belt, it is necessary to take off the flywheel bottom
bearing, held by three screws at the right side of the chassis, and the
bottom plate of the motor. This last is only held by a single screw,
and the other screws in the motor screening can help to hold the
assembly in place, a rubber sleeve and a rubber spigot or buffer piece
on the bottom plate doing the rest. A number of machines have had
motors changed for speed variation when in fact the trouble was
probably incorrect belt or motor setting, or even a binding clutch
imposing too great a load on the drive now and then. When this
last happens the tape usually-spills, curls and binds in the cartridge
housing. It is no great problem to run the tape back onto the other

The main lever has a guide roller, held by a nylon circlip, which
pushes the plate forward. The plate sits on ball-bearings in small
channels of the deck plate and its position is regulated by two spring
rollers (see fig. 2) which engage in cut-outs of the moving plate.
Possible faults here are loss of ball-bearings after over-enthusiastic
dismantling, loss or incorrect remounting of rollers, looseness of
spring clamps and just plain breakage due to an attempt to increase
tension by bending.

There is no conventional pressure pad as the tape is mounted
‘inside out’ and the actual pad is mounted on a spring leaf in the
cartridge. The heads press forward into correct position with the
movement of the main plate. The only adjustment is the right-hand
spring-loaded screw of the record/play head for correct azimuth
setting. And as the Philips EL3300 is in effect a }-track machine—
i.e. two tracks on lin. tape—the azimuth setting is not really very
critical.

One of the most important adjustments on this machine is the
inward pressure of the pinch wheel. The rubber wheel is mounted
in a pivoted bracket, with inward pressure applied by a torsion spring
whose upper leg is held against a grooved post of the bracket. To
adjust the tension to the required 155-175 gms, the lower leg of the
torsion spring can be hooked in any one of the four securing holes.
Excessive inward movement is prevented by the small pin against
which the inner edge of the pivot bracket is mounted.

Another important factor is the clutch adjustment, which consists
of bending the long U-spring whose free end rests against the roller

(Continued on page 459)
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It's as easy

to edit a tape
as cover a cut-
when you

DRY
SPLICE

DRY SPLICE

To edit, splice and repair all magnetic recording tapes
Use any splicer, or the simple applicator enclosed
Instructions overleaf

SIMPLE |SELF-ADHESIVE PERMANENT

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

per
packet

GET
DRY!| ||SPLICE

FROM YOUR USUAL SUPPLIER

If difficulty with supply, write to
LENNARD DEVELOPMENTS LTD. 7 SLADES HILL ENFIELD MIDDLESEX
Telephone: KEALs 0601

4'-50

REPS R10 Mkl VERSION

AN IMPROVED MODEL IS NOW
AVAILABLE MAINTAINING A HIGH
STANDARD OF PERFORMANCE

Exclusive professional type idler wheel for
reliability and reduced wow.

D.C heating on pre-amp valves.

Modified Magnavox Studio deck with improved
wow/flutter.

Bogen micro-gap two or four track heads
fitted.

10 watts nominal R.M.S. Rating.
Calibrated Bass and Treble controls

Mic. Gram/radio inputs, separate controls for
mixing.

7} 1.p.s. 40—15,000 C.P.S. 4- |dB 100uS
33 i.p.s. 40—10,000 C.P.S. +2dB 2006S$ to C.CI.R.
1§ 1.p.s. 50— 5,000 C.P.S. 4 3dB 4004

5 ECCB83. 2 EL84. | ECC82. 2 Contact Recti-
fiers.

Pre-amp Signal/Noise > —55dB at all speeds.

Fully illustrated literature
available on request to—

2 Track 59 gns.
4 Track 69 gns.

REPS (TAPE RECORDERS) LTD.
44 Packington Road, Acton,

London, W.3 Phone: Acorn 4141




NEW PRODUCTS _ NEW PRODUCTS  NEW PRODUCTS

@ Despite the cancellation of the Radio Show, this autumn has seen the introduction of many new recorders, some making their debut at
London trade exhibitions. The New Products column, therefore, has been expanded this month to include the bulk of these new arrlvals.

FIDELITY PLAYMATIC

ESIGNED round the BSR TD10 tape deck, the semi-transistorised
Playmatic tape recorder is available with either {-track or }-track
heads, priced £29 8s. and £32 11s. respectively. An unusual feature
for a mains recorder is the layout of amplifier controls on the vertical
front panel. These are located alongside the forward-facing 7 x 3§in.
speaker and comprise input gain controls, automatic/manual recording
level buttons, track selectors and separate bass and treble controls.
An erase cut-out is also included. The 164 x74x13%in. cabinet is
finished in polished teak with metal trim and detachable plastic cover.
The Playmatic weighs 20lb. Fully transistorised versions of the single
speed Playmaster 2 and Playmaster 4 recorders were also introduced
this autumn, the former (3-track) being 3 gn. cheaper, at £23 2s., than
the (3-track) latter. A rotation counter is available for the Playmaster 2
as an optional extra, for another 2 gn.
Manufacturer: Fidelity Radio Ltd., Olaf Street, London, W.11.

SONY
GO
AUTOMATIC

UTOMATION of recording level and tape threading are featured
on models in the new Sony range. The TC357-4 (top right)
offers -track mono recording and can probably claim to be the easiest
spool-loading machine to operate, since a retractable pinch mechanism
and self-threading reel eliminate all need for dexterity. Recording
gain is automatically controlled, though a VU indicator is included
close to an instant-reset rotation counter. Spool capacity is 7in. and
operating speeds are 74, 3} and 1§ ifs. Price has yet to be finalised
but will probably be £65 2s.

Intended for use with external amplifiers and speakers, the TC2504
}-track stereo tape unit is mounted on a wooden plinth and may be
operated horizontally or vertically. Speeds are 74 and 3% i/s and
maximum spool size is 7in. The unit incorporates transistorised
circuitry and is illustrated below. Approximate price is £57 15s.

Powered by batteries, or direct from the mains, the 7C-900 portable
plays at 33 and 1% ifs, handles spools of up to 3in. diameter and is shown
above. This model, too, features automatic gain control but includes no
modulation indicator. Recording bias is AC (30 Kc/s) and weight is
4Hb. Supplied com-
plete with tape,
microphone and
carrying case, the re-
corder is expected to
sell for £33 12s.

Ligtle larger than
the above, the
TC135 mains port-
able has only three
controls. Recording
gain is automatic
and speeds are 3%
and 1% ifs. Weigh-
ing 741b., the TC135
operates on two
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tracks and takes
spools of up to Sin.
diameter. Complete
with accessories, it
will probably cost
£29 8s., making the
recorder the cheap-
est in the Sony
range.

Distributor: Deben-
hams Electrical &
Radio Distribution
Co. Ltd., Eastbrook
Road, Gloucester.

TWINTONE STEREO RECORDER

NTERING the stereo field for the first time, Sanyo have lately
introduced a 4-track transistorised recorder—the MR909
Twintone. Supplied complete with a pair of 200-ohm cardioid dynamic
microphones and detachable speaker enclosures containing 4in. drive-
units, the Twintone operates at 74 and 3% i/s, with frequency ranges
from 30 c¢/s to 15 Kc/fs and 70 c/s to 9 Kc/s respectively. Peak output
power is 3W per channel, a 1K line output being included for external
amplification and 10K output for monitoring. Microphone and
Auxiliary input impedances are 25K and 100K respectively, overall
dimensions being 144 x 123 x1lin. The Twintone weighs 31 Ib. and
sells for £75 12s.
Distributor: Marubeni-lida Co. Ltd., Moor House, London Wall,
London, E.C.2.

THREE-SPEED
FERGUSON

PEEDS of 7%, 3% and 17 i/fs, a 7in. spool capacity, two-channel
mixing, and relay-controlled auto-stop and remote pause facilities
are offered by the Ferguson 3214, price £46 4s. A }-track machine, the
3214 features the latest Thorn tape deck, employing a four-digit
instant-reset rotation counter, record level meter and piano-type
controls. The latter govern, from left to right, STOP, RECORD-INTER-
LOCK, PLAY, PAUSE, REWIND and FAST-FORWARD. Four graduated
rotary controls located on the front facia operate tone, volume, low
and high-level inputs respectively, again from left to right. Push-button
head-switching permits replay of upper and lower tracks independently
or together. Replay of pre-recorded stereo tapes is also possible
using the accessory amplifier also described on page 453.

Wow and flutter is 0.15%; at 74, 0.2%; at 33 and 0.25% at 1§ i/s and
output power, through the 7in. elliptical forward-facing speaker, is 3W.
The wooden cabinet is finished in black leathercloth with satin silver
grille and measures 16 x 8 x 14in. Space for microphone, connecting
lead and accessories is provided at the rear.

Manufacturer: Ferguson Radio Division, Thorn Electrical Industries
Ltd., Thorn House, Upper St. Martins Lane, London, W.C.2.
(Continued on page 453)



STB2-STB2-STB2

ANOTHER BRILLIANT DESIGN from BRENELL

The STB2 is a masterpiece in mechanical engineering and electronic circuitry. It is a versatile
monofstereo tape recorder and has been designed with high fidelity stereo installations particularly
in mind.

SPECIFICATION (STB2/5/2)

It has all the standard Brenell features of 4 tape speeds, frequency correction at all
speeds, three Papst outer rotor motors, pause control, monitoring and superimposing,
81" dia. reels, fast rewind, etc., plus—adjustable attenuators on all input channels to
ensure perfect matching with all auxiliary equipment . dual concentric recording level
and playback level controls . cathode follower output . four channel mixing on mono
programme sources . twin recording and twin playback pre-amplifiers . comparison of
original and recorded signal . adjustable bias level . recording facilities for 1/2 and 2/2
track . playback facilities for 1/2, 2/2, 1/4 and 2/4 track . sound on sound facilities . two
edgewise meters for recording level, tape output level and bias level . optional extra :
stereo power amplifiers and monitoring speakers.

ALTERNATIVE MODEL STB2/510/2 has special deck to accommodate 104" N.A.B.
reels.

Please write for full details to the sole manufacturer :—

BRENELL ENGINEERING CO, LTD.,
231/5 LIVERPOOL ROAD, LONDON, N.l, ENGLAND

Telephone: NORth 8271 (5 lines)

INTERNATIONAL
AUDIO FAIR STAND No. 12
DEMONSTRATION ROOM 337

LEADING STOCKISTS OF EQUIPMENT FOR

TAPE and HI-FI
...and NO EXTRA FOR CREDIT TERMS
Y Minimum Deposit

% No Interest or Service Charges on H.P. up to 18 months
% Free Service during Guarantee Period

FRANCIS OF
STREATHAM

Tandberg Series 82 Tr. ... 54 gns. MICROPHONES.
MAINS OPERATED Tandberg Series 8 4 Tr. ... 59 gns. ¢ MIXERS, ETC HI-FI DEPT
TAPE RECORDERS Telefunken 55 ... 43 gns. : - *
*Telefunken 85 de luxe ... 83 gns. Grampian Reflector . £6.15.0 ® STEREO AND MONO
*Telefunken 964 Tr. «. 69 gns. Grampian Ribbon £11.10.0 AMPLIFIERS
B & O Stereomaster o 112 gns. *Telefunken 97 { Tr. Stereo 95 gns. Grampian DP/4 pamic... £8.5.0 Quad Pye Rogers Cadet Mk 111
*Brenell Stereo STBI ... £120 *Telefunken 98 1 Tr. Stereo 95 gns. Simon “Cadenza” Ribbon £10.10.0 Leak Armstrong Tripletone
*Brenell Mik. V Model M ... 88 gns. *Vortexion WVA ... ... £93.13.0 Reslo Pencil Dynamic £11.12.6 Scott Loewe Opta B & O, CSL
*Brenell Mk, V Series2 ... 69 gns. *Vortexion WVB ... ... £110.3.0 Reslo Ribbon = ‘m'n_:‘ @ TUNERS
Cossor 4 Tr. 1604 2sp. ... 39 gns. *Vortexion CBL Stereo ... £160.0.0 AKG D119 ... “'!M' Quad Rogers Pye Leak
GhordTristidtm . & s g;:g::: SoTare U BE%  AKGStereo DT7ATL I £15.100 Armstrong B & O Tripletone
Cossor 1607 Stereo 4 Tr. ... 57gns.  Wyndsor 708 4 Tr. ... Npw AREERIC . SLEE LOUDSPEAKERS
Elizabethan LZ24, ... ... 34 gns. Truvox R922 Tr. . 69 gns, Eagle Mixer £219.6 uad Pye Rogers W.B. Kef
Elizabethan Auto’ ... ... 26 gns. Truvox R944Tr. ... .. 69 gns. Grdls Mios Blaras: = 1 ans Wharf oodmansTannoy
Elizabethan LZ29 ... .. 39gns.  *Truvox PD.93 or PD. 95 ... 59 gns. AKG K50 Headphones .. £71.10.0 Lowther Leak Elac Eagle Kelly
Elizabethan 511 4 Tr. St. ... 65 gns. *Truvox PD.97 or PD. 99 ... 79 gns. Philips Pre-amp. o .. £6.10.0 B & O, SHB, Tandberg
.F.mmph 422 or424 .. 110gns. Alsc In stock: microphones by @® MOTORS, PICKUPS
_F""“'m[' Series 5 . 85 gns, BATTERY PORTABLES ACOS, FILM INDUSTRIES, GARRARD incl. Acos
iy Maior eriTe. 38" Grundig TKé e e 65 gns. TELEFUNKEN, BEYER, etc. ATE, 401, etc.  Thorens
de ity Playmaster 2 Tr. ... 20 gns. Cossor 1621 ... . 26 gns. Al WALGAIN PRODUCTS Goldring Tannoy EMI
Fidelity Playmaster 4 Tr. ... 23 gns. Loewe Opta 414 ... . 5l gns. Lt YYALUATIN THRLDLWTS Connoisseur LencoShure
Bomiyare. o o Ham Loewe Optad08 .. .. 39gns. @ TAPES & ACCESSORIES DECCA incl.  Ronette
e I8 M Bt g Fidelity Playmaster ... 21 gns. Standard, Long, Double, Triple Play fiss Mk. Il lat- Sonotone
Qrundis TEM *Magic Bur™ 39 gho. Grundig EN3 Notebook ... 25 gns. in all sizes by all leading makers. est Deram, etc. B & O
rundig 23A Auto ... .. 49gns.  eButoba .. .. .. 59gns. @ DELUXERS BY WEARITE, Philips SME Mi. 11
g::::;: e o Sn-  *FiCord202 .. . .. 6gns. WALGAIN Ortofon ADC BSR
] Philips EL3300 .. 25 gns. rded Ta bia,
*Grundig TK46 4 Tr. S¢. ... 99 gns. Phili:: 3586 T g,_ gjr\rre::ddeg" Epﬁs; b be?:!u?aéa All types of Diamond and Sapphire
Philips 4 Tr. 3549 ... ... 62 gns. Stella 471 ... 26 gns. Tutor-tape, ete. ' ' styli, stereo and mono. Microlifts,
Fhi}ipa 4 Tr. Stereo 3534 ... 92 gns. Uher 4000S ... . ... 103 gns. Bib, Bond and E.M.). splicers. Matching Garrard, Goldring, and AcosPressure
Philips 35484 Tr. 25p. ... 39 gns. Telefunken 300 ... .. 59 gns. transformers. Plugs, sockets, etc. Gauges. Disc Preener. Acos Dust
r'l“llil 2Tr. Auto 3552 ... 24 gns. *Microphone extra Prices subject to altaration as y Bug. Cabinets by Record Housing
-n:c::c%sz:ph A" § Tr, ...‘Il?;f:;. MAINS POWER PACKS By manufacturers. and G.K.D.
Robuk ... ... o o Philips, Stella or Cossor ... Iels.lz.u STANDS OF ALL TYPES
*Sabha Stere Butoba... wes e e Ens
Sony 100 Ficor” = @l |69-173 STREATHAM HIGH ROAD, LONDON, S.W.16
Soella 458 4 TF. ablecell .. L. . I8gns.  Between St. Leonard's Church STReatham 0466/0192
Stella 459 4 Tr. i e Tape Decks by Brenell, o aibitaig
*Tandberg Series 6 .. 110 gns. Wright & Wearite Please note this is our only add

ress
“Tandborg Sortes? .. g, Tape to disc and copy service. OPEN ALL DAY SATURDAY—EARLY CLOSING WEDNESDAY




NEW PRODUCTS CONTINUED

CAMERA-STYLED STELLA PORTABLE

N unusual virtue claimed for the new Stella ST472 battery recorder

is that of camera styling. Weighing only 3lb., the machine is

the smallest ever to appear under the Stella brand name and is said to

be indistinguishable from a camera or portable radio when the hinged

lid is closed. The black polystyrene cabinet is finished in a mock
leather covering and is completely weatherproof.

Microphone and remote-power-switch cables are integrated with the
shoulder strap to overcome the inconvenience of trailing connecting
leads. A roller device allows the microphone to be held to arm’s
length from the strap, loose cable being automatically pulled back by
the tape recorder which acts as a counterweight. Another original
feature is the accidental erasure system overcoming one of the major
drawbacks of the domestic tape recorder which even the ‘interlock’
failed to cure. The ST472 uses cassettes similar in style to those
designed for the Philips EL3300. Removal of two ‘knock-outs’ (one
for each track) makes it impossible to record inadvertently over prized
material. The ST472 costs £27 6s.

Distributor: Philips Electrical Ltd., Century House, Shaftesbury
Avenue, London, W.C.2.

SUPERSOUND
THREE-HEAD
RECORDER

FF-TAPE monitoring, inter-track recording, echo and mixing of
microphone and high-level signals are possible with the Super-
sound }-track tape recorder, price £57 15s. Based on the three-speed
BSR TDI10 deck, the machine incorporates separate record and replay
heads and has a response characteristic boosted berween 3K and 5K
to give improved intelligibility when used with magnetic stripe cine
equipment. Overall frequency range is 30 c s-14 Kc's at 74 i/s with
0.15% RMS wow and flutter. Other speeds are 3% and 1§ i/s with
0.25% RMS and 0.35%, RMS wow respectively. Headphone monitor-
ing and the connection of external loudspeakers is possible through
separate outlets while connection of monitor cutput to gram input
allows echo effects to be recorded.
Manufacturer: Supersound Electronic Products, 114 Mount Pleasant
Road, Hastings, Sussex.

THORN ACCESSORY PLAYBACK AMPLIFIER

ESIGNED for use with all HMV, Ferguson and Marconiphone
tape recorders, the Thorn SA100 transistor amplifier is now being
marketed for £13 2s. 6d. The unit permits plavback of pre-recorded
stereo tapes (and in the case of the 3006 record-plaver, stereo discs)
and cross-track recording when used with any of the above i-track
machines. The second channel may also be employed in the manu-
facture of cine commentaries. The unit is complete with 8in.
elliptical loudspeaker and connecting leads and is powered directly
from the mains.
Manufacturer: Thorn Electrical Industries Ltd., Thorn House, Upper
St. Martins Lane, London, W.C.2.

SCOTCH TAPE LIBRARY

'WO years of development by 3M has culminated in the introduc-
tion of the Album Pack, designed to ease the problem of tape
storage. Available with Scotch tape purchased in 5, 54 and 7in. sizes,
the packs cost little more than tapes bought in conventional boxes.
Attractively finished in dark-green simulated leather, each album
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contains one tape and a spare compartment for an existing reel.
Adhesive labels for spools and spine are supplied with each album.
Manufacturer: Minnesota Mining and Manufacturing Co. Ltd., 3M
House, Wigmore Street, London, W.1.

ADDITIONS TO UHER RANGE

HREE new recorders have been added to the Uker range,
including a successor to the 4000 Report-S battery portable. The

4000 Report-L is of similar appearance to its predecessor but features
a three-digit instant-reset counter and an improved motor claimed to
give quieter running and greater speed stability. Spool capacity is
Sin. and speeds are 74, 3%, 1§ and {§ i/s. Respective frequency ranges
are 40 c/s to 20 Kc/s, 16 Kc/s, 10 Kc/s and 4.5 Kc/s. Output power is
1W to an internal monitor speaker with muting switch. The 4-track
machine can be operated from five cells, rechargeable battery or mains
(the mains unit serves as the charger). Solenoid remote pause switch-
ing from a control on the microphone is also featured. The new
machine is about £4 dearer than its predecesscr, selling for £108 3s.
The Uher 724 should find a ready market at £79 15s., offering as it
does }-track stereo recording at two speeds. Similarly styled, but
substantially more
versatile, the 22 and
its}-trackequivalent
—the 24 —sell for
£156 9s. Operating
at 74 and 3} i/s, the
recorders incorpora-
te switchable equal-
isation (CCIR and
NARTB) separate
record and replay
heads, and a com-
bined tape tension-
ing and cleaning de-
vice. Recording level
is indicated by two
VU-meters, gain be-
ing controlled independently on each channel. Each machine is sup-
plied with a frequency response curve sheet produced on Briiel & Kjaer
test equipment. Claimed frequency range is 20 c/s-20 Kc/s at 74 i/s,
with wow and flutter of -£0.08%, RMS. At 33 i/s figures of 20 ¢/s-15
Kc/s with =0.15% RMS are specified. An original feature of the 22,
which is illustrated
overleaf, is a ver-
nier control set in
the head cover with
which the playback
head azimuth can be
altered. Microphone
input characteristics
are 0.15mV at 5K
(for 1 Kc/s), termin-
als for one stereo or
two mono micro-
phones being inclu-

ded. Radio and
(Continued on page
455)




SEE & HEAR

SANYO

SUPERB!

MR 909 TWINTONE Designed with the well known Sanyo care for
both quality and workmanship it is fully transistorised for trouble free
use. [t will stand up to the most exacting demands and give full rich
reproductions of your recordings.

If you want Stereo as stereo should be and a tape recorder to be proud
of—ask your dealer to let you see—and hear the Sanyo MR 909 Twintone

Superb.
PRICE 72 gns.

or write for illustrated literature

Sanyo Service & Sales,

23 Savage Gardens, Trinity Square, London, E.C.3.
Telephone: ROYal 4154.

AN IDEAL
CHRISTMAS PRESENT

1966

AUDIO DIARY

includes over 50 pages of valuable reference information for the
hi-fi and tape recording enthusiast. This sort of data can only
normally be found by reference to many different sources.
Subjects covered include: Aerials for VHF and FM;
Composers’ nationalities and dates; Decibels;

Descriptive musical terms; Frequency and pitch; Gramophone
records and their reproduction; Interconnecting equipment;
Loudness and hearing; Speaker crossovers; Metric/British
conversion data; Pickup tracking error; Some common

circuit symbols; Stereo loudspeaker placing; Symbols and
abbreviations; Tape playback equalisation; Tape playing time;
Tape track positions; Wavelength and frequency.

1966 AUDIO DIARY
7/6 sosties

Avallable now from Link House Publications Ltd.,
Link House, Dingwall Avenue, Croydon, Surrey.
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** only the best

is good enough...
FOR YOUR RECORDER

metrostrobe

For checking the
accuracy of tape recorder
playing speeds (3%, 7 and
15i.p.s.). Reversible dial
for 50/60 cycles.

PRICE12/6
I =nzaTare || klenzatape
; The only tape head cleaning
/ v system in the world approved by

and recommended by all leading
manufacturers.

PRICE 13/6

other accessories
metro-tabs 4/- per set
metro-stop 17/6 per set
metro-splicer 15/- per kit

Always ask for metrosound tape and audio accessories
metrosound manufacturing co. Itd.

bridge works, wallace road, london, n.i. canonbury 8641 (3 lines)

¢ metrosound




NEW PRODUCTS CONTINUED

diode inputs are also
provided, with sensi-
tivities of 1.7mV at
47K and 40mV at
1 Meg. Dynamic
range of the 22 at
T%ifsis 56dB, and of
the24,52dB. Dimen-
sions, including re-
movable Plexiglass
cover,are 154 x 6% x
13in. approximately.
Distributor : Bosch
Ltd., 205 Great Port-
land Street, London,
W.1.

PERDIO
THREE-SPEED
RECORDER

ENTURING for the first time into the tape recording field,

Perdio have just introduced a new tape recorder, the 7.26. Speeds
are 74, 3% and 1% i/s with a frequency range from 60 c/s to 13 Kc/s at
7% ifs. Maximum spool size is 5}in. and overall dimensions are
15%14 X 74in. The 3-track T.26, which weighs 191b., sells for £30 9s.
while its 4-track equivalent, the T.46, costs £34 13s.
Manufacturer: Perdio Electronics Ltd., Perdio House, Bonhill Street,
London, E.C.2.

NEW RECORDERS FROM PHILUIPS

ONFORMING to the current trend of designing domestic tape
recorders capable of blending with modern home surroundings,
Philips have produced a new range of machines following the pattern
set by the EL3552 in terms of external appearance. First of these is
the EL3552 which, for £37 16s., offers 3-track recording at 33 and 1§ i/s,
and two-channel input mixing with monitoring through headphones
or loudspeaker. Inputs for microphone, pickup and radio are pro-
vided, with outputs for external amplifier, stereo playback preamplifier
(model EL3787[00A is available for this purpose), headphones and
external loudspeaker. Output power is 1.8W to the 8 x3in. internal
loudspeaker and spool capacity is 7in.

Model EL3552 is similar to the above, but also features automatic
gain control. A three-position switch permits manual gain control
when switched forward, automatic microphone gain in central position
and automatic radio gain when switched to the rear. Price is £44 2s,

Described as a successor to the EL3549, the new EL3556 offers the
same facilities as its predecessor, plus separate playback bass and
treble controls, increased output from a semi-transistorised printed-
circuit amplifier and a completely new tape transport mechanism.
Speeds are 74, 3%, 1% and {§ i/s. Wow and flutter is claimed to be
within +0.39% at 3% ifs and signal-to-noise ratio better than 47dB.
The EL3556 sells for £65 2s.

Finally from the Philips stable comes the EL3794D/00 Car Mounting
Unit, an accessory permitting installation of the EL3300/1 cassette
recorder in a motor vehicle. The device can be mounted in any
convenient part of the vehicle and will record from microphone and

455

car radio, replaying through its own speaker or through the amplifier
stage of the radio. Power supply is from 6V, 12V or (in modified form)
24V DC car battery. Mounting brackets are supplied with the unit,
which measures 12 x 83 x 3}in. when fitted and wired and costs £12 10s.
Finish is in dark grey hammered metal with matt silver escutcheon.
The unit may also be purchased complete with EL3301 recorder and
four cassettes in Car Tape Recorder Kit NP1630 for £42.

Distributor: Philips Electrical Ltd., Century House, Shaftesbury
Avenue, London, W.C.2.

ASED on the Thorn Mk II tape deck, the new Ultra 6204 features

two speeds, 33 and 1% i/s, tape inching and solenoid remote pause
and stop controls. Frequency range at the faster speed is 60 c/s—
10 Kc/s, with 0.29, RMS wow and flutter. Spools of up to 5}in. can
be used and weight is 191b. Solenoid mechanical controls provide
autostop facilities on fast wind, play and record functions when
metallic foil is used. Remote pause can be accomplished using a
switch on the microphone. An auxiliary socket mounted in the rear
storage compartment enables connection of alternative remote pause
and stop switches, monitor headphones, an accessory power supply
(—32V at 50mA) and the disused 3-track head segment. The 6204
costs £35 14s.
Manufacturer: Ultra Radio and Television Ltd., Television House,
Eastcote, Ruislip, Middlesex.

ALBA
SINGLE-SPEED
RECORDER

LBA have just introduced a new recorder using the 3% ifs BSR
Monardeck. Available in 3-track and }-track versions, design-
ated Models R16 and RI7, the machines cost £25 14s. 6d. and £28 7s.
respectively. A three - valve amplifier gives 33W output to an
8 x 23in. speaker and is said to operate between frequencies of 100 c/fs
and 9 Kcfs. Signal-to-noise ratio is 47dB, with 70dB erase damping at
1 Kc¢fs. Mixing of high and low-level inputs is possible using two
rim-operated controls which serve, on replay, tone and volume
functions. A rotation counter is included to the rear of the deck,
spool capacity of which is 53in.
Manufacturer: Alba (Radio and Television) Ltd., Tabernacle Street,
London, E.C.1.



AL
INTEREST

THE RECORDER CO.

1or best machines on advantageous tewns

Deposit 12 Monthly Cash Deposit 12 Monthly ~Cash
Payments Price Payments  Price
d. £ s. d. Gns. MAINS 4-TRACK £s. d. £ s d. Gns.
4-TRACK STEHEOIMDNO Fidelity Playmatic4 ... 418 0 2 6 | 3l
Cossor CRI607 .. 9 00 4 9 9 57 Elizabethan LZ34 .. 510 277 32
Sony TC200 5 T 0570 52 Fergusan 3212 ... 540 2 91 33
Beocord 1500 ... .. 14 0 6 612 5 89 Philips EL3558 Teak 613 0 3 2 5 42
Philips EL3534 ... L1410 0 61610 92 Grundig TKI7L... 615 6 3 4 0 43
Tandberg 74 ... .. 1413 0 618 4 93 Ferguson 3214 ... 619 0 3 5 5 44
Seny TC500 s o 1610 9 716 3 105 Grundig TK400... 7 9 0 3 910 47
Grundig TK46 ... W 6AT 1 T19 1 107 Grundig TK23L... 714 6 31211 49
Beacord 20007 . 1819 0 816 8 19 Tandberg B43 .. 9 6 0 47 9 59
Beocord 20005 ... w19 80 9 211 123 Philips ELJSS&Teak 915 6 412 3 62
Akai M8 ... s L.23 0 0 1017 2 146 Reps RIO M 0iI7 6 5 2 8 69
Truvox R|04 o 12 9 0 517 6 79
MAINS 2-TRACK Grundig TK40 ... 1314 6 6 9 5 87
Ferguson 3210 ... e 315 9 115 9 24 N EW-
G D383 218 3 e
yndsor
Grundig TKISL 6 96 31 0 41 4 TRACK BAmRY OPEE'“TED
Tandberg 623 ... 8103 404 54 TELEFUNKEN <301 BEOCORD 2000
aps 4 39 Playing time 6 hours at 31 i.p.s. using 5° Triple 20or4 TRACK STEREO—8 WATTS PER CHANNEL
Tandberg 92 .. <1017 6 5 2 8 69 Play Tape. Micro, haneincgl—ud:d g 3 —TEAK or ROSEWOOD
Brenell V Series 3 113 6 510 | 74 il e 119 GNS , '
-é-ruwn?f;oa ¥ : ;i Ig 6 513 | 76 54 GNS. Depoa:;t ‘g “:13 ‘"dMI"Bpm“ f’;,q“ « Deposit £18.19.0, 12 M’thly p'mes. £8.16.8
rene tr. I 0 517 6 79 Accessories available: Rechargeable Battery BEOMASTER lm.__
Ferrograph ia . i ni 13, arrying Case £7.12.6
Brenell 873 B = Wi 2 &l B [Usnsthergee Onicf 100 Corryine HI-FI STEREO AMPLIFIER combined with FM
Revox 736 ... 1911 0 9 4 5 124 BATTERY RADIO.2 x I5 WATTS OUTPUT. PUSH BUTTON
Philips *‘Pocket"’ 420 118 8 26 SWITCHING. TEAK.
STEREO TAPE UNITS Philips EL3586 ... . 420 118 8 26 79 GNS. Deposic £12.9.0. 12 M'thly p'mts. £5.17.6
Beocord 1500 Teak 14 0 6 612 5 89  Optacord 408 Bat.ans 6 3 0 215 6 39
Truvox PDI04 ... ... 14 0 6 612 5 B9 Telefunken3002-Track 714 6 31211 49 —————BEOGRAM |000—————
Ferrograph 6322-T .. 1818 0 818 6 120 Telefunken 301 4-Track 810 3 4 0 4 54 4LSPEED STEREO/MONO RECORD PLAYER.
Ferrograph 634 ... .. 1818 0 818 6 120 Ficord 202A . 8 0 418 2 66 B & O DIAMOND STYLUS and BALAMNCED
Grundig TK6 Ba:ll'b‘lns 1017 6 5 2 8 69 TONE ARM. TEAK or ROSEWOOD.
Open Saturday é p.m.—Friday 6.30 p.m. Uher 40005 Report 614 6 713 3 103 34GNS. p £5.14.0. 12 M'thl £2.10.0
H.P.also over |18 and 24 monchs Akai X4 Sterea4-T ... 2111 0 913 4 131 eposit £5.14.0, thly p'mts. £2.10,
- We will be pl d tod ate these fine models
If unable to call, write for free brochure, or send deposit now for quick delivery. or send full details.

FREE DELIVERY (DEPT. R) 188 WEST END LANE,

Aol THE RECORDER CO. (it it LR

T APE 7 o TAPE RECORDER

COVERS
PROFESSIONAL RECORDING TAPE

Smart waterproof cover
A vastly superior British P.V.C. professional audio tape now

to give complete protec-
tion to your tape recorder.
made available to the discriminating enthusiast.

Made from rubberised
Canvas in navy, wine, tan,
grn: and bottle green
wit white contrasting
nlplllll, reinforced base,
andy zip microphone
pocket and name panel.

UNCONDITIONALLY GUARANTEED

STANDARD PLAY DOUBLE PLAY
37 150° 3!3 3 300’ 6!6 Phi“pigfg; I3 73;};'6-
4 3000 66 4 600" 12/- . . ELISI8 .. . &3
a0 e S oow e i TEr . . we | o EB8 DU &
53" 900" 14/6 53”7 1800° 29/6 w  IK5S ... .. 55/ . EL3SIS ... .. 576
74 1200* 1716 7 2400* 37{6 2k ;llzg ain . 6:3!5 " ;;-3?}1:“5 e %{‘6
T IVE R Sy
LONG PLAY TRIPLE PLAY " oL Tt 6176 ossor j_'j ooea
3" 225° 4/3 3 600’ 13/- — TK.20 ... e 52/6 e I604 79;‘:
¥ a0 7 ¢ 900 17/6 nTKas UL S| sewiiastass o e
5 900" 14/6 5” 18007 35/- W ;Egtsl :g; » g‘?s 571;?
Si.# I2mf I?!s 5%” 2md’ 48!6 " - e T : " en vae :
7" 1800° 25)- 7 36000 6206 " e =B | . =&
) e TK.55 e we 63]-® . 230S .. ... .. T9/6
o e T5[-® Elizabechan LZ.29 e T5/=
Ask your usual dealer or order direct (p. & p. 2[- per order) from:— " TK 830;'3D :?_r- Brenell :l;l::ms_ Hf::
Short ser:p and Ion;ulltrap Tru'\'rox R92 and 9.4 . 99/-

SOLE DISTRIBUTORS: Fits models prior to 1965. Robuk RK.3
. Telefunken 85 v 65/- Ferrograph /
51 ;HS&?EK z’s.r; ?(2315"
Philips 3548 ... .. 719/6 Optacord 414+412 ... 63
LEDA TAPES (r) o 3s4s” j

*Without pocket

30 BAKER STREET, LONDON W.1. A. BROWN & SONS LTD.

24-28 GEORGE STREET, HULL. TEL.: 25413, 25412
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equipment reviews

MAGNAVOX
363 TAPE
TRANSPORTER

MANUFACTURER'S SPECIFICATION: Three speed tape deck. Tape
Direction: Left to right only. Tracks: Two or four according to head
types. Motor: Single four-pole induction, fully screened. Rewind Time:
120-150 seconds per 7in. spool of 1,200ft Wow and Flutter: 0.159, at T¢
and 0.259, at 3% i/s (no figure quoted for 17 i s). Operating Plane:
Horizontal, Dimensions: 13 x 11 x 54in. Weight: 10lb. Price: £14 19s, 6d.
Manufacturer: Magnavox Electronics Co. Ltd., Alfreds Way, By-Pass
Road, Barking, Essex.

LSO known as the Magnavox Srudiomaric Tape Deck the

Magnavox 363 Tape Transporter will be the subject of a feature
entitled ‘Tape Decks Analysed’ with photographs of its many inter-
esting mechanical features in the December issue. I will content
myself, therefore, with a very brief description of its mechanical
design followed by a more detailed test report.

The Studiomaster is a single-motor, three-speed deck with the
usual movable idler wheels to couple the motor shaft to the reel
hubs for fast wind and rewind. A novel feature of the machine is
the ‘rocker’ type of control key. Instead of pushing down against a
spring and releasing by pressing a stop-key or bar, each key must
be returned to its original position by pressing the other end of the
‘rocker’. A system of interlocks prevenis two keys being down
together. One result of this design is that operation of the controls
is lighter and much quieter than earlier decks where an almighty
clang announced the switching to a new mode.

SMOOTH TAPE HANDLING

Tape handling is smooth and quiet with no loops or over-stretched
tape when it is halted at any speed.

Mechanical running noise seemed fairly high on the open deck,
but proper cabinet mounting and fitting of the plastic dress covers
will probably bring it down to a reasonable level.

Long-term speed stability was good and remained within 1%, of
the nominal speeds of 7}, 3% and 1% i/s under all conditions of tape
loading.

The short-term speed stability was not so satisfactory as will be
seen from the one-second fluttergrams of fig. 1. At 74 i/s the RMS
readings ranged from 0.14% to 0.15%, with most of the flutter at
motor rotation frequency of 25 cfs (1,500 rpm.). Wow was negligible

MAGNAVOX 363 TAPE TRANSPORTER
*14% 0 AMAMAANAIANMAASANAI BAAASA U NANA-
1
Tzl!S
o

*15% 0 AMAMANIMAN AAAAAMAAA WA AN WA

0+ 2% WA VWA A AT NA A VA

0418%0 M\tamn WA Mt MY St My i, Aar g
s31/s
0+ 2% MW A WA NN

022%0 Wi AN bl N A
11175 400 21% AW WA o - n VIR,
)

00 18%0 ¢V VIt T ANt

FIG. | L | SECOND )

4 cfs was fairly obvious on a sustained tone, together with a 16 c/s
flutter which proved to be due to the idler wheel which drove the
capstan. At a speed of 1% ifs, 2 ¢/s wow was very obvious on most
musical tones.

Investigation with a clock micrometer showed that both the stepped
motor pulley and the capstan idler wheel were out of true by a little
over one thou. The pressure roller and the flywheel/capstan showed
little eccentricity, and the flywheel showed evidence of having been
dynamically balanced.

The deck can be supplied fitted with a range of 4 and }-track
heads. The heads fitted to the deck submitted for review were of
the Bradmatic 3-track type.

The open circuit voltage of the playback head was measured on
a sensitive valve voltmeter at 74 ifs and 3% ifs, using test tapes of
70 and 140 pS respectively. The very slight iron loss in the head
introduced a loss of approximately 1dB-per-octave, so that the theo-
retical 6dB-per-octave rise was modified to 5dB-per-octave and the
turnover points lowered slightly. Nevertheless, the curves are smooth
(fig. 2 and 3) and can be fully equalised by choice of the correct time-
constant in the replay circuits (not necessarily the recording charac-
teristic time-constants).

COMMENT

This is a well designed tape transport mechanism but, like all new
products, it will have to go through a period of settling down while
production tolerances are tightened up to the required limits. In
this case, the one thou. errors in the idler wheel and stepped pulley
will have to be reduced to at least a quarter of this figure if the deck
is to compete with the wow and flutter performance of imported
continental machines, which consistently maintain total wow and flutter

at this speed. At the commonly used speed of 3% i/s, a wow at 3 to figures at well under 0.1%; at all speeds. A. Tutchings.
MAGNAVOX 363 TAPE TRANSPORTER MAGNAVOX 363 TAPE TRANSPORTER
7% ifs 7048 | | . 3%ifs 1a0ps

—— 1+5 45

’ 04B=ImV 0dB=-5mV
L+ 1 L
pad I -5 P -5
/
/ et -0 -lo
bg -15 A -5
L. Ll
50 100 200 500 1000 2K 3 oKk 50 00 200 500 1000 2K 5K 10K
FIG. 2 FREQUENCY C.PS. FIG. 3 FREQUENCY C.PS.
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60-10,000 c/s 10x10x4. 33 1.P.S. Buhler motor. No pr. pad on
2 :|:3dl_:. X Sib. record head.
sig./noise ratio Constantspeed Finest compo-
38db’s below 3 hlrl:‘l Ilpools Py Replaypre.rec.
test. 50db's rs. play. tapes.
t.elo;r gﬂlk Operateinany West German Ideal for dub-
a‘an{' position. made, bing.
:uclh Pull Osec. lnpu_ll:‘s forid'
erase. s mike, radio
Powered from main/battery/6-12V ' ¥
Wow & flutter, 2ZmV /50K
less than 0.5% car battery angramgv accumulator outputs
RMS. . 5 ohms—20K

Complete with dynamic mike 200/50K, 1,200’ TP tape, empty spool, radio lead,
cct. diagram, batteries, etc.

Delivered anywhere in the U.K. Carriage/Ins. Paid. 6§ months full guarantee.
Ne labour charges. As field trial in July *“Tape Recorder’’. 24 hours telephone
answering unit now fitted. Blackpool 45049.

Both 203/RI 19K now 29gns.
Full details from :

C. Braddock Ltd. o™

HEAD
DE-MAGNETISER

De-magnetises tape heads quickly and simply . . . Also for pin- point erasing on
striped film and tape recordings—removes Tocal unwanted noises without
detriment. Has nylon-cushioned twin probes with a concentrated de-magnetising
field in the 1" gap between the arms. Pistol grip. A.C. mains. Professionally
designed for professional recording engineers. £2.10.0.

TAPE ERASER

Erases both sides of a 7" tape reel in 30 seconds
and positively removes even the very low fre-
quency portions of a recording. Use the WAL
Tape Eraser, the only way to ensure an abso-
lutely clean tape—quicker and better, Mains
operated. Also erases sound from 16mm. film,
10" aluminium reels, Professionally designed
for professional recording engincers. £6.18.6.

PRE-AMPLIFIERS

WAL pre-amps are made for every purpose.
Fully transistorised, battery-operated, give high
gain, completely hum-free. Laboratory built
and fully tested. Professionally designed for
professional recording engineers. Ask for
details of WAL - GAIN Mono, £5.10.0.
and the STEREO WAL-GAIN £7.10.0.

Free -‘euﬂ(.r: available on these professional aids
to perfection . . . please write to ~—

A ELSTONE ELECTRONICS LTD

EDWARD STREET, TEMPLAR STREET,
LEEDS 2

TAPE B

SCOTCH SCOTCH

A special purchase of brand new, top
quality, double coated, Scotch Magnetic
tape (type 150D/C) Polyester LJP,
Spooled to a special length for industrial
purposes and now available from us for
domestic consumption. Don’t miss this
rare opportunity, 900’ on 7” reel. Nor-
mally 27/6. Only I15/6. P. & P. 1/6.

An exceptional offer of brand new
top quality Polyester L/P Tape, fully
leadered and packed in the makers box.
Available while stocks last at sub-
stantially below usual price. Type
150-1800" on 7" reel. Normally 49/-.
Only41/-P.&P. 1/6.

Three reels for 122/6 post free.

Three reels for 45/- post free. Six reels
for 84/- post free. Boxed add |- p Six reels for 240/- post free.
reel. LIMITED QUANTITIES AVAILABLE—SEND NOW!

NEW FROM GERMANY!
ORWO TAPE

Brand new P.V.C. magnetic recording tape, fully leadered at both ends. Exceptionally
well-boxed in sturdy cassette-type vertical flip opening carton. Available in long-
play base only ata sensatlorllli; low price.

1,800° on 77 reel * on 53" reel 900" on 5" reel

Onefor ... .. 22{6 Onefor ... . 19/6 Onefor ... .. 16/6
Three for ... woo 63[- Threefor ... 55!- Three for ... e 4T[=
Sixfor ... w120/ Six for )‘- Six for e 90/

POSTAGE AND PACKI| NG . FREE!

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. Worthﬂﬁfﬁ ... Only 16/6. P. & P. 1/6
Semi-Professional Bulk Emer—-—opzramd by revalvmg spool around a spindle.
Take up to 7" reels. Worth 7 gns. ... Only 79/6. P. & P.4/[6
Full Pro. Model taking [0” reels e ... Onlyll9/6. P. & P.5/6
Mic. Mixer, Transistor 4 channel (H1 Z) .7 Only 49/6. P. & P. 2/6
Eagle Pioneer SE.I, Stereo Headphaones... - o Only 105/-. P. & P. 2/6
Gevaert Tape 600’ on 53" reel (Boxed) ... Only 10/6. P. & P. 1/6

Three for 30/- post free

Transcription Plinth (18" x 18" x 4}"), greyor walnut ... Only 45/-. Post Free
Deram Transcription Cartridge (mono or stereo) Onlr 75/, Post Free
International Tape 77, 2,400' Polyester (Boxed) Only 25/-. P. & P. I[6

ND FOR LISTS OF OTHER TAPE AND HI- FI BARGAINS

K. J. ENTERPRISES (Dept. TR6), 7 Mason's Avenue, Wealdstone, Middx.
HAR 0395 (closed p.m. Wed, and Sat.) REFUND GUARANTEE
® 24-HOUR RETURN MAIL ORDER SERVICE
@® ALL MAKES OF AUDIO EQUIPMENT SUPPLIED

Italian Plant on Adriatic Coast, specialising in Elec-
tronics, requires for production of portable Tape
Recorder

Development Engineer
Development Technician

Technician for organising Production
Technician specialised in quality
control

Salary: 509, improvement on your last pay

cheque

Travelling expenses paid
Minimum contract: Two years

Applications stating age, present position, qualifications and
experience should be forwarded to:

Marketing & Research Go., s.a.

Postfach 11,

3010 Bern, Switzerland




TAPE RECORDER SERVICE CONTINUED

clamp fixing screw. The clutch should have a pressure of 120 to
150 gms against the right-hand turntable.

Springs also come into the winding roller adjustment where a
second, small, flat belt is used between a drive pulley which engages
the flywheel and a roller which is pivoted to engage either turntable.
To obtain the clockwise drive for fast rewinding, the supply con-
nections to the motor are reversed, and this is also par of the same
action. A moulded toggle piece actuated by the main lever closes
the appropriate contacts of a leaf-spring switch. It must be noted
that there is clearance between all contacts when the machine is in
the neutral position, and the setting of the switch-block must be
correct to allow the moulding an even travel as the main lever is
moved left and right. If these things are correct, it may be necessary
to bend the contact leaves slightly—but take care with this adjustment.
Leaf spring contacts can seldom be re-shaped into correct position
or tension.

The vital spring of this assembly is that mounted on the bracket,
which should just touch the bush of the mounting in either rewind
position and not reach the nearby bush or pillar which is part of the
case mounting. During play, the spring touches this pillar but should
not touch the mounting bush. The action during fast winding soon
shows any discrepancy, and again, a judicious bending of the spring
should quickly put matters in order. To remove this assembly for
servicing, it is necessary to take off the left-hand turntable, switch to
playback, swing the printed panel out of the way, and release the
mounting bracket by taking off the nylon circlip. The assembly can
be twisted slightly anti-clockwise (as viewed) and lifted from the
mounting spindle.

One stricture made by Philips which needs underlining is—to
paraphrase—Don’t oil the motor. DC motors, with their brushes
and commutators and small, sealed construction, do not take kindly
to indiscriminate oiling. Lubrication can be limited to a very
occasional smear of graphite oil at the points marked in the accom-
panying diagrams. The ball-bearings and those sliding surfaces of
the main plate are about the only places needing anything heavier,
and a touch of medium grease will do the trick.

Electrically, there is not a lot to say. The circuit consists of a
seven-transistor line-up, with low-noise preamplifier, two-stage
amplifier with feed-back, equalised, driver-cum-head amplifier stage
with a push-pull output stage which becomes an oscillator during
recording. The final transistor is diode~connected as rectifier for
the modulation level indicator. This last is a meter, with very clear
red and green markings, also used as a battery level indicator. Its
main problem is the mounting bracket which allows some movement
and can cause displacement of the meter during re-assembly, with
subsequent damage.

Another point to watch is the placement of the green wires to the
erase head. Ifthe ‘hot’ wire becomes chafed through careless assembly,
the symptoms are No Record—High Current Drain—Playback
Normal. Also, when re-assembling, don’t forget that record switch
toggle, the brake spring, and the re-tying of the cables to prevent
the switch action being impeded.

In some machines, the first three transistors and the diode are
changed to AC125, but the driver transistor is still an AC126. Some
component values have also been changed—the 100 ohms resistor
in the lower (chassis) leg of the feed to the secondary of the driver
input transformer is reduced to 47 ohms ; the decoupler of the main
amplifier and driver stage negative feed is increased to 200mF and
the decoupler of the negative feed to the output stage to 400 mF.
These are not the sort of modifications that some makers bring out,
as development improvements. Any replacement should be made
with identical parts to those removed.

POSTSCRIPT

The EL3300 is already out of date, having been superseded by the
34301, which has minor improvements but is basically the same.

On this latest model, the headphone monitoring facility that David
Kirk requested in his Field Trial has been added. Stereo headphones
have been adapted for the purpose, and these, with correct termina-
tions for the EL3301, costs £3 10s. in my local hi-fi dealer’s establish-
ment. It may interest waverers who regard anything pocket-sized
as infra-dig that this model is the only one that my local man will
condescend to discuss !

— YOUR TAPE DEALER —
London Area

| BRITAIN’S LARGEST TAPE & HI-FI SPECIALISTS |

SEE
PAGE
419

Disc and Tape Reproducing Equipment and Tape Recorders
by Leading Manufacturers

Custom Built Installations
All High Fidelity Requirements and Services Available
Estimates Free Personal Service

Custom High Fidelity

371 Green Lanes, Palmers Green, N.13 PALmers Green 5228

FOR ALL LEADING
AUDIO EQUIPMENT

call, write, or telephone

hampstead HIGH-FIDELITY

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

ALL LEADING MAKES IN STOCK
Cash or Easy Terms
LONDON’S FINEST SERVICE
207 EDGWARE ROAD,W.2. PAD 3271/2
152-153 FLEET STREET, E.C.4. FLE 2833

33 TOTTENHAM COURT ROAD, W.I. MUS 2605
42 TOTTENHAM COURT ROAD, W.l. LAN 2573

SHEEN TAPE REGORDER GENTRE

SPECIALISTS IN TAPE RECORDERS, ACCESSORIES, HI-FI EQUIPMENT
YOUR CENTRE FOR FRIENDLY HELP—SALES AND SERVICE

8 STATION PARADE, Showrooms Openuntil 7 p.m.
SHEEN LANE, SHEEN, PROSPECT 0985
LONDONM, S.W.I4 (Opposite Mortlake Station S.R.)

WIMBLEDON'’S

TAPE RECORDER CENTRE
ents for: FERROGRAPH, VORTEXION, SIMON,
BiENELL. GRUNDIG, PHILIPS, COSSOR, ETC.

GET IT TAPED THE EXPERT WAY—By letting us install your apparatus
TEL-LEE-RADIO

220 The Broadway, WIMBLEDON, S.W.I?

Cheshire
STOCKPORT AUDIO CENTRE
FIMNEST IN NORTH WEST

LiBerty 4946

* — oFOGR,
ALL MODELS ‘%voﬁ Bmls
ON —8LO DEMONSTRA-
COMPARISON @NDI _,LZ X %
DEMONSTRA- % Q_ Tﬁuvox ONS
TION ® NDBEY  /“pHiLips \ APPOINTMENT
FAIRBOTHAM & CO. LTD., 58-62 Lower Hillgate, STO 4872——
Devon
PLYMOUTH

TOM MOLLAND LTD.

102 CORNWALL STREET Phone 69282

FERROGRAPH. REVOX. TANDBERG, SIEMENS, AKAI, UHER, SONY,
& O STEREOMASTER, FI-CORD, AND

The .'argest selection of Hi-Fi equipment in the West




— YOUR TAPE DEALER

Gloucestershire
CHELTENHAM

MODERN RADIO (Cheltenham) LTD.

Service and Hi-Fi Dept. 40/42, St. James Street

Ferrograph, Revox, Telefunken and Truvox always in stock
TELEFUNKEN appointed Service Agent
Phone : Cheltenham 21216/7

Hampshire
BOURNEMOUTH
FORRESTER'S
NATIONAL RADIO SUPPLIES
LTD
70-72 Holdenhurst Road Tel. 25232
Radio-TV components. High-Fidelity. Tape

HAMILTON ELECTRONICS
HIGH FIDELITY AND
35 LONDON ROAD

TAPE RECORDER

SPECIALISTS '
SOUTHAMPTON

Hertfordshire

TEL. 28622
HAMMONDS OF WATFORD

(Your HI-FI centre for advice & service)

Agents for all leading makes of TAPE - RECORDERS - AMPS
TUNERS - SPEAKERS & ACCESSORIES

Terms & PIE Evening Demonstrations

63 QUEENS RD. WATFORD 27187/36136

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
DECEMBER 1965 issue must reach these offices by 20th OCTOBER
addressed to: The Advertisement Manager, Tape Recorder, Link 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.
indicates its locality.

SITUATIONS VACANT

Electromechanical Engineer to help develop tape deck. Consultancy
basis possible. Box No. 387 (Middx).

FOR SALE

Recording accessories for sale—8 channel mixer (with bass and
treble controls, and 4 channels switching to echo), five A.K.G. D19
mikes, 1 Shure mike, Watkins echo unit, amplifier and speaker.
Separately or as one lot. Phone offers to MAYpole 3719, or call 1
Mill Close, Hollywood, Near Birmingham.

A.K.G. Condenser Microphone, Battery/Mains, windshield, 20 yards
cable. Cost £141. Now £90, o.n.o. 133 Holyhead Road, Coventry.

The ““Tape Recorder’® back numbers 2/- each. Enquiries. S.A.E.
Northcott, 11 Thornberry Terrace, Penzance, Cornwall.

Lancashire

LLIMITED

Specialists in  High Fidelity — Phone: 23093
150 HIGHER BRIDGE STREET BOLTON
HI-Fl EQUIPMENT—STEREOGRAMS
TAPE RECORDERS—2 SHOWROOMS ROCK
Immediate Delivery: B & O, Dynatron, Hacker,
Saba, Quad, Leak, Sony, Radford, Truvox, Decca, BURY
Ferrograph, Brenell, Thorens, K EF, etc., etc. LANCS

COMPARATOR DEMS—PERSONAL SERYICE
Specialists in 'SOUND’ for 35 years.

Leicestershire

Tel: BURY 1242

LEICESTER
ALL YOUR HI FI REQUIREMENTS

HMV. QUAD LEAK ROGERS
Speakers by:  TANNOY ~ MORDAUNT LOWTHER  W.B,
'WHARFEDALE ~ GOODMANS
Tape : FERROGRAPH _ REFLECTOGRAPH  GRUNDIG
SIMON _ BRENELL
Record Department: ALL LABELS-PARASTAT SERVICE
LEICESTER CO-OPERATIVE SOCIETY LIMITED, High Street, Leicester. Tel, 20431
Northamptonshire.
PETERBOROUGH, NORTHANTS Tel : 5643[5644

GAMPKINS REGORD SHOP

RECORD TAPE AND HI-FI EQUIPMENT SPECIALISTS

15 LONG CAUSEWAY

(IN CITY CENTRE)

LARGE

NEW
STOCKS

ADDRESS

E.MLI. Professional Recorders : TR51A, 15/74 4/track £75. L2B
Battery Portable, 74 4/track £28. Pike, 27 Cintra Park, S.E.19. LIV
4738.

Loewe-Opta 416, two-speed portable, little used since new two
months ago. Cost £53.11.0, accept about £38.11.0. Falcon, 12 Hillfield
Avenue, Morden, Surrey. MIT 2366 evenings.

A unique Tape Buy, top brand 7” 2,400ft. 25/-, 5§” 15/-; P. and P.
1 at2/-, 2 at 2/9, 3-6 at 3/6. Bargains in all sizes. S.a.e. t‘orllsl E. C.
ngsley & Co. Ltd., 93 Tottenham Court Road, London, W.1.

EUSton 6500.
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.

t cash prices offered for good quality Tape Recorders and
See our ad. page 448 this issue. R.E.W., 266 Upper Tooting

HiFy S
TRADE

Road. London, S.W.17.

A Unique Buy ! Recording tape, top brand. 7in. 2,400ft. D.P. 25/,
5%in. 1,200ft. 19/6, P. & P. 1/6 per spool. Bargains in all sizes. S.a.e.
for list. We repair, buy and sell recorders. E. C. Kingsley & Co.
Ltd., 132 Tottenham Court Road, London, W.1. EUSton 6500.

Learn While You Sleep. Learn languages, memorise speeches and
sales presentations, absorb business statistics or the highway code
while asleep with Learnasleep Equipment. Details from: Sleep
Learning Supplies (Dept. T.R.), 245 Capworth Street, Leyton, E.10.

Tempotapes—Music 3§ i.p.s. and Castle copyright free sound
effects 45 r.p.m. discs. Wide selection of titles. 6d. stamp for catalogues
to: Recorded Tuition Ltd., 174 Maybank Road, South Woodford,
London, E.18.

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

—Ferrodynamics’ “INTERNATIONAL” Tape——

Highest Quality J¢ Cello Wrapped + Colour Coded 4 Guaranteed
Standard Play Long Play

S in. 600 fc. Acetate iis w.  T/9{7in. 1,800 fr. Polyester ... e 19]-
7 in, 1,200 fc. Acetate .. 11/9|Double Play

Long Play 5in, 1,200 fr. Polyester ... vee 14/-
5 in. 900 fr. Acetate .. 9/%|51 in. 1,800 ft. Polyester ... e 20/«
5% in, 1,200 fc, Acetate ... wee 11[9]7 in. 2,400 fc. Polyester ... e 22/6
7 in. 1,800 ft. Acetate .. 13/9 Post and packing, /- per order

Also message and triple-play tapes. S.A.E. for list. Special terms for Clubs.
Trade inquiries welcomed. LEDA TAPES, 30 Baker Street, London, W.I|

New World famous recording tapes, Polyester base and fully
guaranteed. 5in. 600ft. 7/-, 53in. 900ft. 9/6, 7in. 1.200ft. 12/-, 5in. 900ft.
9/-, 5%in. 1.200ft. 12/6, 7in. 1,800ft. 13/6, p/p 1/- per spool. Starman-
Tapes (T.R.), 421 Staines Road, Bedfont, Middx.

Pre-sleep Study. Learn difficult lessons or parts or improve your
mental power while vou sleep! Send now for price list of materials
including the perfect tape machine. time switch. pillow speaker,
endless tape cassettes, pre-recorded tape for learning or therapy,
language course. etc. Psvchology Tapes Lid. (TR). 16 Kings College
Road, London, N.W.3. PRI 3314.

Audio Supply saves members’ money. 60-page Hi-Fi catalogue 4 6.
Tapes transferred to LPs. 10 Clifford Street. London. W.1.

Annual clearance sale of Recorders : Telefunken Model 95 (part
exch.), original list £61—one at £22 cash ; Philips “"Familv™ 4-track
recorder, 38 gns. model—one shop-soiled at£29 (in box with guarantee,
etc.). Offers wanted for shop-soiled Ferrotutor (dem. model). Lancs
Hi-Fi, 8 Deansgate, Manchester 3.

STUDIO FACILITIES

John Hassell Recordings. Tape to Disc. Latest high level micro-
groove cutting system. Competitive prices. Studio and Mobile
Services, 21 Nassau Road, London, S.W.13. RIVerside 7150.

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

Ilford Sound Recording Service. Tape to disc—pressings—studio
recordings—weddings, school choirs, etc. S.a.e. for list. 445 High
Street North, Manor Park, London, E.12. Phone : GRA 5107 or
evenings CRE 8947.

Tape to Disc. Latest high-level Disc Cutting systems. Top profes-
sional quality at provincial rates. 77 45 from 18'-. 40ft. Studio.
S.ALE. leaflet. Deroy, 52 Hest Bank Lane, Lancaster.

TAPE EXCHANGES

SPEAK and LISTEN to the WORLD
by joining
WORLDWIDE TAPETALK
Britain’s Largest and Friendliest Tape Exchange.
S.A.E. for details:— W.W.T.T. (TR),
35 The Gardens, Harrow, Middlesex

PERSONAL

Learn While You Sleep. Free booklet from : The Sleep Learning
Association, 14 Belsize Crescent, Hampstead, N.W.3.

Listen and Learn in Record Time. L.P. Discs and Tape Records.
The new and easy time saving way to learn. Courses on: Book-keeping,
Banking, Economics, English Law, Income Tax, Statistics, Shorthand,
Good Speech, and Secretarial Subjects Foreign Languages: French,
German, Italian, Russian, Spanish. Write now for the Free (‘m.a.logue
Handbook to : Students Recordings Ltd. (Dept. TTR), 15 Devon
Square, Newton Abbot, S. Devon.

Warwickshire

— YOUR TAPE DEALER —

Oxfordshire

WESTWOOD’S o
OXFORD

Staffordshire
WOLVERHAMPTON WE ARE

WARNERS for TANDBERG

AUDIO DEPARTMENT, ““The World’s Finest Tape

SHAREL AdH, SPEEET:E;;TS
Tel. Wolv. 26581 SALES AND SERVICE

46 GEORGE STREET

PHOME: 47783

Surrey

FARNHAM, SURREY

The finest selection of Tape Recorders, Hi-Fi Equipment and
quality Radiograms in the Provinces is awaiting you at:—

LLOYD & KEYWORTH LTD
26-27 Downing Street, Farnham, Surrey. Telephone: 5534
Comparative Demonstrations, Large stock of Cabinets and Pre-Recorded Tapes.
TAPE RECORDER

CROYDON’ CENTRE

All leading makes in stock, Hi-Fi equipment, cabinets, etc.
Service agents for AK AT Tape Recorders

SPALDING ELECTRICAL LTD.,

352/354, Lower Addiscombe Road,
CROYDON

ADDiscombe
1231/2040

Sussex

WORTHING, SUSSEX

Stocking Ferrograph, Revox, Sony, Tandberg, Truvox,
Philips, EMI, Luxor, etc., on fully comparative
Demonstrations

BOWERS & WILKINS LTD.
I Becket Bldgs., Littlehampton Road, Worthing 5142

NEW F'P-I:N'-IOE" treet B
W EM‘S monta ues o
‘I:IIEW PREMISES132 )
=
®
% -
CRAY O WORTHING
Warwickshire

For tape recorder service in the Birmingham area

L. BISHOP LTD.

1708 Bristol Road South, Rednal, Birmingham

Telephone : RUBery 2709

GRUNDIG SPECIALISTS

HIGH FIDELITY SOUND EQUIPMENT TASTERULLY
VE“TP:{ DISPLAYED FOR YOUR “BROVYSE AROUND"* EMJOYMENT
(.0 TR‘G All leading makes : Amplifiers, Control Equipment,
& D\S E Loud-speakers, Cabinets, Tuners, Microphones, Tape
wf\“ Recorders and Ancillary Items in nocﬂ or quickly
¢0-OPE \10. obtainable.

Co & Di Co-operative Society Ltd., High Fidelity
soct gk Dept.,First Floor, Premises,
Corporation Street, Coventry. Tel. Comu-yMl-lollnﬂ

Lél(/z}z- /) : ',,CZ/?JZ;:.Z. M.ILP.RE.

AUDIO & TAPE SALES & SERVICES HIGhbury 4182

FISHER, TRIO, B & O, LEAK, QUAD, ARMSTRONG,
SONY, TRUVOX

PERSONAL ATTENTION

39 YORK ROAD * KINGS HEATH BIRMINGHAM + 14




— YOUR -TAPE DEALER —

Wiltshire

SOUTHERN ENGLAND
HI-FI AND TAPE RECORDER CENTRES

J. F. SUTTON

SALISBURY SOUTHAMPTON
50 BLUE BOAR ROW 421 SHIRLEY ROAD

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

o e e e

dinburgh’s TAPE RECORDER
. specialist | i-Fi Gorner

I Ferrograph— Grundig—Telefunken—Philips, etc. |

W. G. Graham, Assoc. Brit. L.LR.E, Iuaddlg%t’g:‘ssla:;ﬁ'
| Tape to Disc Recording Service | Phone WAY 7901 |
' Agent for The Famous Heathkits.

= TAPE TO DISC SERVICES

Members of the Association of Professional Recording Studios who can
be relied on to give satisfaction

MJB RECORDING AND TRANSCRIPTION SERVICE

Mono and stereo records : latest cutting methods — automatic vari-
groove, 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, BERKS.

(Tel. 25204)

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

MAGNEGRAPH

| Hanway Place, London, W.I.

B TRy FOR ALL AUDIO

I.: LAN 2156

STU DIO

Republic SERVIGES
Church Farm, Pinner, Middx. tapes * discs * p.a.
Tel: Field End 5555 studio * dubbing * mobile

for the best
bargains read

XCHANGE
& MART

EVERY THURSDAY
Britain’s bargain weekly

We are happy to announce that we can now supply

BRAND NEW BRITISH & GERMAN
P.V.C. REGORDING TAPES

High quality performance at lowest ever prices

Both manufactured by famous firms. All tapes are splice free and have fitted
leaders and stop foils.

Nat rejects or sub-standard, all tapes are boxed. Every tape is fully tested and
guaranteed.

WHY NOT TRY A SAMPLE SPOOL?
Remember: full refund plus postage should goods not meet with full approval.
To date no refund has been requested

Stondl«l rd Play

English price
2/6

German Price
1/3
4/-

9/-
1/6

Triple Play
4~

5
53"
7%

Postage and packing | [- per spool, 4 or more post free,
EMPTY SPOOLS: 3" %d. 5" 2/-. 53" 2/3. 7" 1/6.

N. WALKER Ltd.

28 Linkscroft Ave., Ashford. Phone: 53020 Middx.
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"WHENEVER THE DEMAND IS FOR PRECISION
RELIABILITY AND NATURAL SOUND REPRODUCTION
—THE CHOICE MUST BE TANDBERG™

SERIES

SERIES

Model 64 4 track
Model 62 2 track
Price 110 gns. each.

Semi professional
Stereo/mono tape
recorders with cathode
follower output. Three
speeds— Three heads
— Four amplifiers —
“Sound on Sound”
etc.

Model 74 4 track
Model 72 2 track
Price 93 gns. each.

Build-it-in or carry-it-
around. Complete stereo/
mono record and playback
with own power
amplifiers and speakers.
Three speeds — dual
record indicators—output
for hi-fi pre-amps —
centre channel for
language teaching or cine
work.

SERIES

Model 823 2 track SERIES

(teak case) 54 gns.
Model 822 2 track
(Portable with lid)
57 gns.

Model 843 4 track
(teak case) 59 gns.
Model 842 4 track
(Portable with lid)
62 gns.

High class monaural tape recorders suitable for
home, business, education, photo sound, etc.
(32 and 13 I.P.S. speeds—7" reels).

./

Model 7-41 without speakers 80 gns.
Madel 7-42 with speakers 87 gns.
Incorporate stereo amplifiers (for series
6 recorders) and outstanding radio per-
formance so necessary in Scandinavia.
F.M.and LW. MW.S.W.1. S.W.2. A.M.
bands. Novel “Baby Sitter” circuit.

TRANSISTOR RADIO

Special facilities for carradio use(special
car accessories available) Handsomely
styled in walnut. Fine performance and
quality sound reproduction, separate
bass and treble controls.

For further information and specifications please write to: Dept. TR

Elstone Electronics Limited, Edward Street, Templar Street,

Leeds 2. Telephone: Leeds 3-5111 (7 lines)

Model 92 2 track only
(teak case) 69 gns.

High class monaural 3
speed (7%, 32,13 I.P.S.)
tape recorder, with quality
comparable to the famous
Stereo models. Extremely
reliable machine
recommended for all
home and educational
purposes, etc.

In handsome teak
cabinets specially
designed for use
with Tandberg
Tape Recorders
and Radios. Can

Model Speaker 813 ans. justly claim to be

High Fidelity
reproducers.
Dimensions :
22" % 103" x 9%*
deep.

14%"x 10§"x B§"

Model Hi-Fi 3 22 gns. deep.




How to lower
the rising cost of
overseas friendship

A 7% minute phone call to the U.S.A. costs you
£6 (cheap rate).

A similar message by BASF letter tape costs
5/6—plus postage.

There are two ways to talk for 73 minutes to a friend or
relative in America,

A phone call costs £6, bare minimum. And it's com-
pletely spontaneous. With the inevitable pregnant
pauses. The sinking feeling of not knowing what to say
—until the phone goes down.

BASF CHEMICALS LIMITED, 5a Gillespie Road, London, N.5. Tel: CANonbury 2011

A BASF Letter Tape costs 5/6—plus postage. You can
plan in advance what you want to say—and say it
clearly. And it can be used over and over again. Always
with the finest quality reproduction to be heard
anywhere.,

To your friends and relatives overseas the sound
of your voice is valuable, It doesn't have to be
expensive. ‘ _
Length: 150 ft. Up to 15 minutes playing time.

Price: 5/6.
BASF | 565
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