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E. Rorbaek Madsen

World famous authority and chief of
B & Q's Electro-acoustic Laboratory
and Sound-film Division.

« « . when Quality is the First Consideration

Bane & Olufsen—a brilliant combination
of advanced Danish Audio
Engineering and modern Seandinavian 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 2600 T—The Beocord 2000 is also available as a
portable model with loudspeakers built into the lid and has
exactly the same technical specifications as the Beocord 2000 K.
The lid can be divided; each half forming one loudspeaker
Jnit 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 104" 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 Beocard 2000 this
new tape recorder is technically identical but does not have
mixing facilities or an output replay amplifier and is intended
for the cnthusiast 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 2ppointed dealers of quality, Bang & Clufsen producis are on permanent exhibition at our mew London Shawraam, 70, 71 Welbeck Street, London, W.1. %}
@ 4

BANG & OLUFSEN U.K. SALES DIVISION ¢ B

A division of Debenhams Electrical & Radio Distribution Co. Lid. - b
EASTBROOK ROAD, EASTERN AVENUE, GLOUCESTER. Telephone GLOUCESTER 25634. E ;
Northern Ireland Distributor : Messrs. Solomon & Peres Limited, Belfast 1. \m =
Distributor for Scotland : Bryterlite Electrical Co. (Glasgow) Limited, Glasgow, C.2. ,,,n“'
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Why Kodak P.300 tape gives you
better high frequency response at low speeds

When you record at speeds below 74 ips, noticeable high frequency
losses will occur, whatever your equipment.

But now, with Kodak P.300 Triple Play Tape, you can bring these
losses to a lower level than ever before. That's because Kodak P.300
Tape has been specifically designed for low-speed operation and
incorporates ‘gain’ at high frequencies.

This enhanced high frequency response at low speeds has not been
achieved at the expense of the tape’s other features. Its combina-
tion of exceptional wavelength response, signal-to-noise ratio and
low distortion cannot be equalled by any other triple play tape in
the world. What’s more, print-through is up by only 1dB on
standard play tape.

Yet these are not your only benefits. The oxide coating on Kodak
P.300 tape is accurate to within millionths of an inch, providing
incomparable uniformity of output. And this uniformity, together
with the flexibility of the specially treated base material, gives you
complete freedom from drop-out—an important advantage in both

low-speed and quarter-track recording.
But you be the judge. Try Kodak P.300 Triple Play Tape for your
next recording and hear for yourself,

g Post this coupon today

z Please send me full technical data on
’;_" Kodak P.300 Triple Play Tape.

3 NAME

z ADDRESS

@

KOdak Ltd., Dept., 70, Kodak House, Kingsway, London W.C.2.
1

Kodak sound recording tapes—the best tapes in the world

April, 1965
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WORLD RECORD CLUB OFFERS YOU THE CHOICE OF

ANY ] PRE-RECORDED
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IAPES FOR ONLY

Yes! choose 4—any 4—of these best-selling 33 ips mono
pre-recorded tapes (or 12" LPs) for only 5/- each! This
is a special privilege offer—saving you £££s—to introduce

Look for yourself — hear for yourself, with no obligation at all! On this
page you'll find classics, jazz, shows, light music, ballet, folk songs—and
now, {oo, the very latest pop sound to make your parties swing with the new
beat! And all this music forms just a mere fraction of the vast World
Record Club treasure-house that opens for you when you join.

HERE’'S WHAT TO DO FIRST

Choose any 4 of the great 3} ips mono tapes shown here. (Or, If you prefer,
order 12° LPs—mono and stereo—every WRC release is produced on both
disc and tape). Mark the numbers on the coupon and post it to us—with
nao money.

We'll send you all four selections on 7 days' free trial, for you to decide
for yourself whether or not they're as wonderful as we claim! If you don't
like them, send them back and that's all. If you do keep them. send us
20/-only for all four (plus 3/- post/packing) and you're a member of WRC,
entitled to all the membership benefits of Britain's first and greatest
record club. Simple encugh?

BRITAIN'S LEADING ADVISORY PANEL

Eleven famous experts (The Countess of Harewood, Sir Arthur Bliss,
Richard Attenborough, Cyril Ornadel, Steve Race, Malcolm Arnold,
Antony Hopkins, Leon Goossens, Lord Montagu of Beaulieu, Ray
Ellington and Miles Henslow) regularly advise WRC on its whole record:
ing programme.

UNCONDITIONAL GUARANTEE
Every WRC release is fully guaranteed and produced to the very highest

. -andpre-feﬂf”’9 B[AI 55

X HARL‘ES £
i m W“"‘““ '

THE SOUND OF THE MOMENT FOR YOUNG MODERNS

Made For Me, Secrvt Love, T Believe. Anvone Who Hal
A Heart, Da-Wah-Dhdidy- Thiddy, My Boy L sllipop, i
Without Love, As Usaal, Can’t Buy Me Love, My Guy.
130. The cempleir pariy background: shake and Jump Lo
<isle 1 amwl (later) siooch to side 2. . Kay Ellington sings
Hasl A Hammarr, Lot There Be Love, Fiy Me To The
i nine more,
e yonr [2 top hite from miusleals in the last 10
ere (hey are, wewly sung and armpgal with
wide somml el i bent 11 Ruled The Wor

Meet beat ‘63—a completely new range of World Recond
Club recordings. Produced especiall r those who snijoy
the sound of today . . . the beat sou e group suiud,
the sound fur the ll|-l the shake .. . the Dewest ¥
Hear today's greal hita in the alyles that wrarde Mnqunnll'

BEAT"65 src ullissued as 3 33 IPS MONO TAPES

% HI-FIMONO 12° LPs % FULL SPECTRUM

STEREO 12" LPs . . . all one price — you choos!
128, The Telstars, The Young Ones siul olher top
Groups capture the pewest of the new sounds and pay

thes Litkes great: A Hanl
You, Have ] the
ver Now, Bits
lasd AN Qver.
(& lI Cry Instead and |

™ ain
Want ta Hubd Your Han
128, 12 of the top hil songs of 1963, recreated for vou on
this great oew releaze busuonnng Lhe singera who masde
them famous. Hello Dully, You're My Workd, ¥ou Were
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ing To Kiww You, Some Enchanted Eveotng, T
night. 5 other hits.

102, A suingmE nww elrase
Steve Haow amsd hi= Orchestra
tonation Street, e K

for avery monsd! Dance with
rrangements of X
. Perey Mason and

)'nu like blues then this is & must. The great Ray
Chaties vings Sce See Rider, Kissa Me Baby, Blues s My
Name aod B more. Avallable in Mone enly

127. The Reekers, new pace-setling group from Australia,
already regulars on TV — and a great hit at the Palladium,
The Ox Driving Song, The Eriskay Love Lilt, Chilly
Winds and § more,

£

you to World Record Club and an exciting new way of collecting all the music you most want to own.

ltnternntlonsl standards by Britain’s biggest record and tape manufac-
Urers.

LISTEN FIRST, PAY LATER

You pay for every WRC release only after you have listened at home and
satisfied yourselfl that it is perfect in every way,

THE COST TO YOU?

All we ask is that yvou select a minimum of four—any four—tapes or 12°
LPs from the year's programme of releases offered to you in advance.
Prices? 29/- per 3] ips mono tape or 26/6 per 12" LP (mono or stereo). Here
again, huge savings with free bonuses the more you buy!

Sounds fantastic? Then take advantage of this privilege offer now. To-
day. And get your first four recordings now for the unbelievably low price
of only 20/- (you send no money now). It costs you only a 2id stamp to
obtain for yourself a free. no-obligation trial in your own home for 7
days. You'll be glad you did it !

There’s a wealth of your kind of music in

WORLD RECORD CLUB

WRC MEMBERSHIP BRINGS YOU ALL THIS

@ Exciting Releases! More than 19 to choose from over the year on dise
and tape!

@ Free 48-page magazine! Full of colour pictures. prizes, special offers!

® Free bonus gifts! Tapes. recards, books, binoculars, radios. . . and lots
more vou can earn’

@ Price reductions on concert and theatre tickets!

® Top-quality stylus replacements /111 vour record-player) at speci-
ally reduced prices!

® WRC Ambassadois offer socials and recitals in your own distriet!

IT PAYS TO BE A MEMBER OF WRC

HURRY ! HURRY! POST THIS NOW!

TO: THEWORLD RECORD CLUBLTD.,( 013} P.0.BOX 11, RICHMOND, SURREY :

sleuu NO uTr?u'TFY L would Iike to listen ;01:‘?; four. Please send me ¢
releases num ere, without ol gation, for l“
t Choice No. 1] ] '

my own hame. If satisfied I will send you 20/-"plus J -
packing). I understand this entitles me to membership

of World Recorld Cluband all member benefits. M a Choice No. 2 [: P
Choice No. 3| | @
ChoiceNo. 4 | @
®

member 1 agree to choose a minimum of four more pre-
recorded tapes from the many you will offer me at 29/- each
plus a small charge for post packing. (NOTE monthly 12°
LPs cost only 26 6. mono or stereo). There is no member-

ship subscription or entrance fee. If ] am not satisfied with
my four introductory tapes I will return them to you
within 7 days of recelpt, owe you nothing and incur no

Tarther obligation whatsoever, Tick ror 12" .
SICNED LPs :
NAME (Block capitals) Mono D ®
ADDRESS Stereo ®

. (if available) ] :
This offer applies in Gi. Britgin & N. Ireland only. 013 ®

www americanradiohictorv com
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ZONAL FILM (MAGNETIC COATINGS) LTD. A subsidiary of =

You get professional sound from your
tape recorder when you use Zonatape. It
is the choice of manyleading film makers
and its latest success is in Lord Jim, this
year’s Royal Command Film. The film
was written and directed by Richard
Brooks, released by Columbia Pictures
and stars Peter O'Toole as Lord Jim,
James Mason, Curt Jurgens, Eli Wallach,
Jack Hawkins and Paul Lukas; co-
starring Akim Tamiroff and Daliah Lavi.

to your tape recorder

Zonatape comes in several grades and
spool sizes. Double and triple play tapes
are available and there is a full range of
accessories including printed leader and
timing tapes in five colours, splicing
tapes and metal stop foil. You can get
these professional quality tapes from all
good class dealers, but in case of diffi-
culty send to us for the name and
address of your nearest Zonatape
supplier.

ZONATAPE

(A PYRAL SA PROCESS)

NA
TS

The new symbol of
the |lford Group

6

Amateur Tape Recording Video & Hi-Fi
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Vortexion TYPE C.B.L.
quality equipment TAPE RECORDER

Here is a versatile Stereophonic Recorder which has no equal in its price group.

IT CAN record monaurally or stereophonically with its own mixed inputs from Gram., Radio or other sources
and from high grade low impedance balanced line microphones. With good microphones, etc., the result is a
suitable master for disc manufacturers. “ Before and After ” monitoring is provided, together with adjustable

metered bias for perfection.
IT CAN also make a recording on one track and then transfer it to the other track while measuring and

listening to it and adding one or two more signals also metered.

IT CAN repeat the process and transfer this combined signal to the first track with one or two more signals.
Composers use it for this purpose. One track may have music or commentary and the other cueing signals or
commentary, and either may be altered without the other.

IT CAN play back stereophonically or monaurally with its own amplifiers of 31 watts each. Price £160 0s. 0d.

The Yortexion W.V.B, is a high quality monaural machine with * Before and After” monitoring. The recording
inputs are a high sensitivity socket for moving coil or ribbon microphone and a high impedance socket for
radio, etc., either of which can be selected by a switch. Superimposing and echo work can be done, and the
playback has reserve gain for abnormal requirements. This model cannot be converted for stereo playback, but it
is a thoroughly reliable machine for the engineer specialising on monaural work. Price £110 3s. 0d.

The Yortexion W.V.A. is a monaural machine which has a performance equal in sound quality to the other

models. It possesses all the features of the W.V.B. except for “ Before and After” monitoring, Dubbing and
Echoes. The recording being made can be heard on the internal loudspeaker, as in the W.V.B. and C.B.L. The

controls are uncomplicated. Price £93 13s. 0d.

All tape recorders have adjustable bias controls, low impedance mic. inputs for unlimited lengths of cable, highly
accurate position indicators and meters to measure recording level and bias.

VORTEXION LIMITED

257-263 The Broadway, Wimbledon S.W.I19

Telephone: LIBerty 2814 and 6242-3-4 Telegrams: “ Vortexion London, S.W.19 "

April, 1965 7
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"WHENEVER THE DEMAND IS FOR

PRECISION

SOUND REPRODUCTION
—THE CHOICE MUST BE TANDBERG"

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.

SERIES

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

RELIABILITY AND NATURAL

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

SERIES

High class monaural tape recorders suitable for
home, business, education, photo sound, etc.

Model B13 2 track
(teak case) 54 gns.
Model 822 2 track

(Portable with lid)
57 gns.

Model 843 4 track
(teak case) 59 gns.

Model B42 4 track
(Portable with lid)
62 gns.

SERIES

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

High class monaural 3
speed (74, 31, 1% i.p.s.)
tape recorder, with
quality comparable to
the famous stereo
models. Extremely
reliable machine,
recommended for all
home and educational
purposes, etc.

(34 and 1]
HULDRA RADIO

i.p.s. speeds — 7" reels).

TRANSIS'I_'P_B ADIO LOUDSPEAKER

mmm | o

13 gns.
= In handsome teak cabinet specially designed
Covers L.W., M.W., S5.W. and F.M. bands, for use with Tandberg Tape Recorders and
Special facilities for car radio (special car Radies. Can justly claim to be High Fidelity
accessories available). Handsomely styled in

reproducers,
walnut. Fine performance and quality sound
reproduction, separate bass and treble controls.

Tandber

For further information and specifications please write to:
Elstone Electronics Limited, Edward Street, Templar Street,
Leeds 2. Telephone: Leeds 3-5111 (7 lines)

MODEL 7-41 without speakers
MODEL 7-42 with speakers
Incorporates stereo amplifiers (for Series &
recorders ) and outstanding radio performance
so necessary in Scandinavia. F.M. and L.W.,
M.W., S.W.l, S.W.2, A.M. bands. Novel

** Baby Sicter ' circuit.

80 gns.
87 gns.

Dimensions: 148" x “10] x 5] “deep.

VISIT US at Booth 18,
Demonstration Room 222,
at the INTERNATIONAL
AUDIO FESTIVAL at the
HOTEL RUSSELL, Russell
Square, London WCI1, on
APRIL 22nd to 25th.

8 Amateur Tape Recording Video & Hi-Fi
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BRITISH TAPE RECORDING CONTEST

By now you will have read about the British Tape
Recording Contest and will be well on the way to
making your winning (?) tape. I really do hope
you will enter this annual contest which is spon-
sored by leading manufacturers of magnetic tape.
Don’t be put off by the idea that your tape, perhaps
made with inexpensive equipment, will be lost
among those made by experienced amateurs with
a room full of tape recorders, mixers, microphones
and the like, Remember there is a Novice class as
well as an Amateur class — Professional too if you
happen to be in the recording business.

Last year’s winner was an amateur recordist —
Ray Stanton King — whose entry consisted of
drain pipe noises carefully blended with humorous
commentary and was entitled “ Sink Symphony”.
The art of making a winning recording
calls for originality and careful editing. Think
long and hard about the subject you choose —
preparation is the essence of good craftsmanship.
As a final word of encouragement I too am taking

my chance with an entry for the professional class.
So all ATR readers — please support us and the
British Tape Recording Contest, by having a go.
Remember — nothing ventured, nothing gained.
STEREOPHONIC BROADCASTING :

This month we introduce Mr Burrell Hadden who
is dealing with steret}phonic sound, a subject that
has been gradually fading into the background.
Although the BBC have discontinued the stereo-
phonic broadcasts via two separate transmittin

channels, they are now putting out experimenta
stereo multi-plex transmissions from F.M. trans-
mitters. If and when stereo broadcasting becomes
a service the multi-plex system will no doubt be
adopted. In fact the manufacturers of F.M. tuners
are prepared for this with special multi-plex
adaptors or tuners that can be easily modified.
Let’s hope that stereo will soon be well and truly
re-established with a broadcast service to supple-
ment stereophonic tape recording at home which
of course still provives endless interest. F.C]J.

QUR FRONT COVER: This shows a special control desk de signed and so produced by the BBC for use with its

exrperimental stereophonic broadcasts.

April, 1965

(photograph by courtesy of the BBC)

www americanradiohictorv com


www.americanradiohistory.com

1. Fireworks light up the Burg Katz overlooking St. Goar. Part of a Winefest celebration.
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Left: Fireworks light up the
Burg Katz overlooking St. Goar.
Part of a Winefest celebration.
Right: The Clarkson Courier at
Birmingham (Elmdon) Airport
records details prior to departure
for Rudesheim via Luxembourg.

Blueprint for the first ATR/
Clarkson six-day sound tour to
Denmark on 30th May, is this
picture - story  presentation  of
Clarkson’s Four-day Rhine Wine-
fest sampled by our travel corres-
pondent Bob Danvers-Walker.

FROM the moment you set foot at the
departure airport your tape recorder has
got to be at the ready if you're going to
work as I do as a travel broadcaster. A
professional recordist is a journalist with
a microphone. On the other hand if
all you want is a little bit of sound here
and there and have no sequential story
with sound effects, interviews and narra-
tive, etc., in mind, then you will be con-
tent to earmark certain highlights of the
tour in advance and snatch at random at
whatever turns up. But either way a
close study of your tour schedule and
itinerary will be useful. And never for-
get that the one person who knows what
lies ahead is your Clarkson Courier. Get
him to tell you where to be on the alert
for good sounds and what to expect.
Here's an answer to a basic question if
you should decide to go on the Rhine
trip. What is a Winefest? You'll need
this kind of information when it comes
to assembling your coverage, preparing

April, 1965

a script maybe and documenting your
tapes. Every year the many quaint and
picturesque villages in the winegrowing
areas of the Rhine and Moselle valleys
hold a * Wine Festival ™ to celebrate the
vintage. The idea goes back many thou-
sands of years to when it was a pagan
* thanksgiving feast™ to the gods. Now
it is done to give the people a holiday
and a day of festivity and gaiety after
the hard work of the vintage and to
show off the fine wine that has been
produced.

Now you see how necessary it is for you
to have a note book with you. Keeping
a ‘Dope Sheet’ is most important.
Names, details of location, first impres-
sions, statistical and historical facts
should always be logged if you're mak-
ing a production out of your journey.
Facts are important because it is upon
them you’ll depend when it comes to
writing your story. Never rely upon
memory. Be methodical and thorough in
assembling your information. A shoulder
bag is most useful to carry with you. In
it you should put your note book, log
sheets, tapes, spare batteries and micro-
phone, a couple of cellophane bags as
protection against dust or rain, a pocket
torch for night work, a small tool kit
perhaps and a spare spool for spooling
off if you should ever need temporarily
to put aside a half completed tape.

To a recordist the package-deal, six-day,
four-day or even two- and one-day trips

11
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have to be viewed closely for their
sound potential. Since the Winefest high-
light is obviously the festival itself the
story has to be built around the fes-

tivities. The centre for this tour is
Rudesheim on the Rhine. You are based
there but make trips from it; which
gives you opportunities to record the
voice of your courier as he describes the
sights en route. And besides, think what
a saving it is to record all this informa-
tion instead of having to write it down.
On my copy of the itinerary I earmarked
for special attention the Drosselgasse,
the little narrow street with its wine cel-
lars and timbered and gabled 15th cen-
tury Inns because it is here that you will
get most of your music and singing.

Then the aerial cable cars in Rudesheim
take you sailing above the most celebra-
ted vineyards in Germany to the Nieder-
wald Monument surmounted by the
buxom bronze figure of Germania—she
weighs 64,000 lb. The best way to repre-
sent this trip on the teleferique is to
record the sound of voices (a variety of
tongues will be heard) approaching and
passing as each car goes by you (and
there are scores of them closely spaced)
as you yourself travel upwards in the
opposite direction. It gives quite a good
dimensional effect. The white pleasure
steamer cruises take you on ftrips to
view the many ancient castles bordering
the Rhine. This is the busiest inter-
national waterway in the world. Busy


www.americanradiohistory.com

s FULLY INCLUSIVE
GCLARKSON’S 41z rioars

NOW YOU CAN
TAKE A TRIP ON
THE RHINE . . .

A welcome break at Autumn
. see the breathtaking
beauty of the Rhine Valley
at Wine Festival Time . . .
sample world-famous wines
. see age-old romantic Castles . . . steam leisurely on
the Rhine . . . visiting RUEDESHEIM, LORELEI, BOPPARD,
BINGEN, COBLENZ, the MOSELLE VALLEY, TRIER
and LUXEMBOURG.

RHINE VAILEY
atc

WINE FESTIVAL TIME

WEEK-END fully inclusive by Air 19gns
4 DAYS fully inclusive by Air 22gns
Departures late-AUGUST, SEPTEMBER & OCTOBER

+ SPECIAL DATE CLARKSON'S »-

e PR e
A "Il‘-lllnl!llllﬂll t p
"lmuuTl'mlnlr‘n|||il L]

AL |

Ap -
>

FOR AN R
ploneers of fully inclusive .
ATR READERS short AIR TOURS and
. HOLIDAYS, also offer you
4 DAY TOUR leavlng a programme including
SEPT. 12. BOOK EARLY! HOLLAND
SPAIN
.‘---.--.-.------------.---- FuANCE
I CLARKSON'S, CH R
i 14 Walbrook, London E.CJ4. s
¥ City 2070 GERMANY
: Please send me FREE coloured SWITZERLAND
1 brochures. and
1
I Name: i B3, IRELAND
E Address that for sheer scope, excite-
: ment and value for money
I sets a new trend in travel
:---—-----——----------——- abroad !

Make up a Party — it's cheaper!
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SWITCH ON FOR FESTIVAL continued

tugs, passenger steamers, dark, narrow
barges low in the water and flying the
flags of many nations pass in everlasting
procession. Vineyards pattern the hills on
cither side. You arrive at St. Goarhausen
with the Burg Katz rising behind it and
the Burg Maus facing it across the divid-
ing Rhine, giving point to the saying
that the two feudal towers are playing
Cat and Mouse with each other. Katz
was built in 1393 by the Count of Kat-
zenelnbogen (translated Cats elbow)—it
is now a private school for boys—
while the Maus is said to be haunted.
Then on arrival at one of the towns you
get caught up in a garlanded, flower-
bedecked celebration of the Winefest,
Last year this was at Bacharach (deriv-
ing its name from the God of Wine)
where my tape recorder worked over-
time capturing the music playing for the
dancing groups of costumed lads and
lassies in procession. That same night
the town of Bopard lit the night sky with
a firework display and torchlight proces-
sion. The following day I recorded the
carillon of bells from the tower of the
Rudesheimer Schloss. According to

legend this peal of bells rings out a
phrase from an old Rhine song, the
lyric of which says that ‘ Three young
men from the other side of the Rhine
are coming over.” These little touches of
information make all the difference to a
recorded sound. To give you another
example. An accordionist was playing
aboard the miver steamer as we sailed
down the stretch of water beside the
Lorelei Rock known as the Lurley. This
is reputed to possess a remarkable echo
capable of repeating a word some five
times over. Students, it is said, shout
from one side of the river to the other.
Being on board I could not put this to
the test. But what better to go with the
music as we passed the legend-haunted
rock than to be reminded of its fame.
The Nibelungen treasure is said to lie
hidden here, and from the rock a siren
was believed to lure men to their death.

‘It is the Lorelei;

*She sits enthroned upon the rock-top
yonder,

‘ Her golden locks reflected in the wave,

¢ While spirit choirs sound from some
nnseen cave,

‘Hidden the mass of clustering vine-
leaves under,

‘But through their song, filling the air
with wonder.

“Is heard the nymph’s weird and alluring
lay.’

Very much part of the sound of things
is the substance of its story. See a thing
and it becomes experience. Capture it
in picture and you possess its image.
Record it and it lives forever with you.
My first and last ‘takes " were the sound
of the aircraft's engines taking us there
and bringing us back. Good opening and
closing effects with which to bracket the
Sound Tour. And according to my note-
book our pilot was Captain Andrew
Oates, the 1st Officer was Jack Muldoon
and, in the language of radio-telephony,
the phonetic letters of the alphabet
painted on our fuselage were Golf,
Alpha, Papa, Bravo, Charlie.

And Bravo it was—all the way.

Captions. Top Left: Bob Danvers-Walker records a typical German “Ump-pa-pa” band in the
Rudesheimer Schloss. Centre Left: The Lorelei Rock; most celebrated landmark of the Middle

Rhine. Bottom Left: The Winefest procession Bacharach.

BBC STEREO BROADCASTS

Stereo enthusiast fans will be pleased to hear that the B.B.C. is broadcasting in stereo again

Until further notice test transmissions using the Zenith-GE system will be broadcast from Wrotham at 91-3
Mc/s on Tuesday, Wednesday and Thursday each week. They will consist of:
1430— 1500 test tones 1515—1545 programme test material.

TECHNICAL DETAILS A+B A—B . .
Instantaneous Deviation 0 [ 2 + sin 2 Wpt + 01 sin w t ]

gggﬁng?ﬁsg ;as afrac-  where w /2pi = 19,000 /s is the pilot subcarrier frequency and A and B are the
respective left and right stereophonic audio-frequency signals. For 1009 modula-
tion in either of the stereophonic channels, A or B varies within the range + 1.

Uniform within +0-59 dB from 120 c/s to 7kc/s, and +1:0 dB from 60 c¢/s to 13ke/s.
Not greater than 1:5% at 100% modulation.

Frequency response
Harmonic distortion
(at 400 c/s.).

A to B cross-talk
Sum-to-difference
cross-talk

Pilot signal *

Better than —30 dB from 60 ¢/s to 13 kc/s, from A to B and vice versa.

When A and B are nominally in phase at 400 ¢/s the antiphase or (A —B) signal has
a relative level not exceeding —25 dB, and vice versa.

Frequency is maintained within +2 c/s of the nominal value. Phase (in relation to
the 38 —kc/s sidebands) is within +4° of that specified for the system.
PROGRAMME DETAILS During the five minutes preceding both tone and programme test transmissions,
Line-up period 440 c/s tone at 329 modulation on channel A, and 1,000 ¢/s tone at 339 modula-
tion on channel B will be radiated simultaneously for four minutes (with the normal
pre-emphasis) followed by one minute with no modulation.

Further information can be obtained from the BBC, Broadcasting House, London W1. Apply for Technical
Information Sheet No. 1602 Issue 3.
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MULTIPLE LOUDSPEAKER SYSTEMS

AN alternative to the single full-range speaker is the
multiple system. This involves the use of two, three, or
sometimes more units, dividing the frequency range in
such a way that each unit handles only a limited num-
ber of frequencies. In a typical three-way speaker
system, the bass speaker might handle from 20 c/s. to
1,000 ¢/s., the mid-range speaker 1,000 c/s. to 5,000 c/s.,
and the top unit 5,000 ¢/s. upwards. The crossover from
one speaker to another is by means of an electrical filter
unit and will be dealt with later in the article.

The major advantage in these systems is that the design
of each specific speaker is simplified due to the limited
range of frequencies that the unit has to handle and the
highly conflicting requirements of bass and top repro-
duction are no longer needed in one speaker. The fre-
quency response and the distortion of the individual
units are usually better than full range speakers but
there are, of course, disadvantages. The cost of three
separate units is normally greater than one full range
unit and also it is difficult to cross over from one
unit to another in a multiple system without introducing
undue distortion. However, a well designed two or three
way speaker system will give an extremely good result.

CROSSOVER UNIT

This is an electrical filter unit which will feed the bass
frequencies to one speaker, and the top frequencies to
one or two others depending upon design. Most loud-
speaker manufacturers make such units and I would not
normally recommend the amateur to ‘do it yourself ’.
The values of the components are fairly critical and a
constant check must be made regarding the break-down
of capacitors at high power ratings and the resistance of
both chokes and capacitors.

The most simple crossover is simply to feed the top
unit through a series capacitor. The bass speaker will
then continue to operate throughout the range, and will
be supplemented by the top unit only at high frequen-
cies. The capacitor also acts as a safety device to ensure
that low frequency signals do not damage the top unit.
If the bass speaker is to be cut off at high frequencies
then it is fed through a choke as shown below right.
This type of crossover will cause the unit to fall in
response at 6 dB/octave. Thus if the crossover frequency
is 1000 c/s., at 500 c/s. the top unit is 6 dB down, and
at 2000 c/s., the bass speaker is 6 dB down. Such a slow
cut off rate means that both units must perform
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Top: Response curve of 12" paper cone bass speaker. Below: Response curve for a 15" paper cone bass speaker.
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PART FOUR
DJBARNEIT

satisfactorily well below and well above the crossover
frequency.

Most high fidelity crossover units are of the half sec-
tion type. These have four components as shown
below and a cut off rate of 12 dB/octave. This is a
much more practical arrangement and each unit need
now only extend about one octave past the crossover
point. Values of components for typical crossovers are
shown in Table 1, Page 16, when using 15 ohm speakers.
When two or more units are to be used together it is
essential that they are all connected correctly with re-
gards phase. If a d.c. signal is applied to a speaker the
diaphragm will move in one direction while if the d.c.
is reversed, then the direction of the diaphragm will also
change. To phase a speaker correctly a d.c. signal,
obtainable from a 6 volt battery, should be applied to
the speaker terminals. When the diaphragm moves for-
wards, then the positive battery lead is on the positive
speaker terminal. This procedure should be tried on all
units to be used, and all positive terminals marked +
or with a red spot. Then all positive terminals will be
connected below.

* l? *
O — 0
—)
INPUT
+
-YV o
€) BASS
O~ @ QO
Cc
+ 2 +
Ly TOP
0
INPUT
L3 +
ol 110 mmd
_'JI= C3 BASS
(o, 4 O
a. Quarter section crossover network
b. Half section crossover network
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WASTE

The performance of a portable tape recorder Is
severely limited by the space available for its
internal loudspeaker.

The connection of a high quality external speaker
will reveal hidden detail in your recordings, and
the Wharfedale PST/8 is an ideal choice.

This unique, patented enclosure design gives
optimum results with Wharfedale 8" unilt.
Impedances are easily matched by fitting the
WMT.| transformer, costing only 13/6.

Descriptive literature FREE on request
including Cabinet Construction Sheet

PRICES: £10. 10s. 0d. in »

WHARFEDALE smasmisrariis
PSTS8

medium or dark) available
to special order.

In whitewood £7 10s. 0d.

Recommended units
8” Bronze/RS/DD
;l‘[“ inc 10710

Super 8/RS/DD
;3_?!3 ine. 19/2

E WIRELESS WORKS LTD.,
Idle, Bradford
Yorkshire

Telephone:
Idle 1235/6

R

WHARFEDAL

Telegrams
* Wharfdel *
Bradford
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] T Berfect BPartners...

Your Tape Recorder and the

Joroaw2™ ..

High Fidelity Loudspeaker

The quality of reproduction of which your tape recorder

is capable, is seldom heard by way of its internal
speaker. For fullest enjoyment of your recordings replay
should be through an external speaker of the quality of

the Jordan Watts A.12. This 12-watt system comprises a
single loudspeaker module capable of reproducing the entire
audio frequency spectrum, housed in a handsome reflex
enclosure. It is the perfect partner to your recorder in the

Available at

High Fidelity
dealers

throughout
che country.
% Jordan-Watts Loudspeaker Systems
range from the Mini 12 (12-watt) to  or
the C.100 (100-watt). Write for

descriptive leaflet—

THE LOUDSPEAKER

BASS SPEAKERS

Generally these are known as ‘ woofers * and in nearly
all cases moving coil units are used. The speaker dia-
meter is large, up to 18”, and the cones heavy, straight
sided and rigid. Some manufacturers have used expan-
ded polystyrene instead of paper, but this does tend to
break-up severely after about 1 ke/s.

The voice coil is also large, about 13” to 3” dia. and
wound in copper wire. Particular attention is paid to
the power handling properties of voice coils and lead-

BESSON & CO. LTD., EDGWARE, MIDDLESEX,

search for realistic sound reproduction.
DIMENSIONS:— 243" high x 124" wide x 5}” deep. £22.0.0

BOOSEY & HAWKES (Sales) LTD., EDGWARE, MIDDX.

Telephone EDGware 5581

Telephone
EDGware 6611

out wire in order to handle large amounts of power at
low frequencies. The suspension of the speaker must be
capable of large movements without introducing distor-
tion. The resonance of typical units might be, for a 12”
;gea}:cr—?,s cfs, 15" speaker — 30 c/s, 18” speaker—
cfs.

The loudspeaker cabinet is designed basically for the
bass speaker, in order to enhance low frequency
reproduction. Most paper-coned ‘ woofers ® will have a
reasonable response to about 7,000 ¢/s. Response curves
of typical woofers are shown on page 14.

In the next article we shall deal with mid-range and top
units.

Crossover Cl Ll C2 & C3 L2 & L3
Frequency
| 1000 c/s 10 mFd. 25mH 8 mFd. 3-5mH
5000 c/s 2 mFd. 0-5 mH 1-5 mFd. 0-6 mH
TABLE 1

Amateur Tape Recording Video & Hi-Fi
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ANOTHER MEMORABLE PRODUCT FROM

—thanks to
Philips Model EL3552
Tape Recorder 24 gns

Automatic and Manual Recording Control

Supplied
complete with

microphane, tape,
empty spool and connecting lead

The great thing about the party recently was the way everyone improvised—making up songs, playing
musical instruments, doing impersonations. And thanks to Philips EL3552 Tape Recorder, every
moment will be remembered as well in years to come as it is today. That's because the EL3552 has
Automatic Recording Control. No matter how loud or soft the sound, the EL3552 automatically
adjusted itself to give a faithful, undistorted recording of the whole party. See how much fun you can
have with the EL3552—see it and other Philips Tape Recorders at your local Philips dealer today.

EXPERTS CHUUSE Follow the example of professionals in recording and broadcasting studios all over the
world—use Philips Tape, the only tape in the U.K. that is made by a tape recorder manu-
facturer! A product of Philips unrivalled experience and know-how, Philips Tape has all

PHILIPS TAPE the qualities needed to make your recordings perfect every time.

PHILIPS —the friend of the family

(PTROO40A)
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VIDEO NEWS

PRACTICAL DOMESTIC VIDEO

THERE are still many problems to overcome before
home television recording can become standardised as
sound tape recording is at present, and it is only fair to
say that at the moment we are in the pioneering stage.
From now on I am convinced that development will be
fairly rapid, if reports from the industry are to be relied
on, and I think they are. But who will join me in this
new venture ? How many of us already confirmed sound
recording enthusiasts will be willing to take the plunge
into the deep, unexplored waters of video ? It means
a deep plunge into one’s pocket, too, for remember that
in order to see and hear the results of television record-
ing a TV receiver is necessary, and later, of course, will
come a camera, not to mention the usual sound para-
phernalia we are already so familiar with. There is also
the question of * know how,” which, translated from the
American, means technical knowledge and experience.

In these articles, Norman Rutherford and 1 hope to
provide some of that basic *know how,” consisting of
a little theory and a little practice. So, before I continue
with the construction and operation of the VKR 500,
let's take another look at TV itself and work back-
wards as it were from the professional standard now
established in the studios of the B.B.C. and, of course,
I.T.A. Tt will be a long time before the amateur will be
able to achieve television recording comparable with
that made on the kind of professional equipment shown
in Fig, 1. You have only to glance at the photo in order
to realize the utter complexity of the electronics that go
with a studio recorder like the Ampex unit, just to the
right of the picture. Now look at Fig. 2, which shows
the Wesgrove VKR 500 set up in my studio at home.
So, first of all, we just cannot compare professional with
domestic TV recording equipment, but we can try to
establish a standard against which to appraise the
performance of domestic or, if you like, amateur TV
recorders.

THE QUALITY OF TELEVISION PICTURES

When considering picture quality we must also take into
account the source of the picture, i.c., from a TV camera
via a broadcasting channel and TV receiver, or from a
camera direct to tape, or even from another video tape
recorder. The signal we wish to record should obviously
be of good quality to begin with, but how can we judge
our recorded version ? With sound recording, one can
make an aural comparison between say a live broadcast
via an F.M. tuner, hi-fi amplifier and speakers and the
tape recorded version. The results can be assessed fairly

18

accurately, because we have now had a good many
years of experience. Equally, of course, the technical
performance of a sound recorder can also be established
by checking frequency response, distortion, inter-
modulation and so on by methods that are also fairly
well known, even to the amateur.

Methods for checking the technical performance of
professional video recorders are probably already stan-
dardized, and eventually the same will no doubt apply
to domestic recorders. In fact, I believe Norman
Rutherford will be dealing with this.

MORE ABOUT THE VKR 500

However, before we can run, we must learn to walk,
so back to the final assembly stages of the VKR 500,
namely the electronics. Again some constructional
experience and technical knowledge is required,
although the whole of the electronics for the VKR 500
are assembled on a printed circuit board. The final con-
nections between the recorder and a TV set call for
some knowledge of TV receiver circuitry, and in due
course I will be dealing with this in more detail. The
instructions supplied with the kit do, however, give
sufficient information, but it is advisable to use a
receiver with a very stable synchronising system. Pre-
liminary tests do entail the use of a multi-range meter
and an oscilloscope, for one must be in a position to
check the amplitude of the video signal fed into the
recorder, at the recording head itself and again at the
output on replay. Rather than modify my family TV
set, I am at present using one shown in Fig. 2 which is
a Ferguson model, a few years old, but which I obtained
second hand from a local TV dealer. However, I got
them to re-align the receiver r.f. and i.f. stages carefully
for maximum video bandwidth and for minimum sound
on TV or vice versa. The ideal video response is up to
3 Mc/s., although few TV receivers ever perform as well
as this. For those who are following the construction of
a VKR 500, two views of the finished deck, complete
with the printed circuits and power supply, etc., are
shown in Figs. 3 and 4 respectively.

Finally, I feel I should emphasise the importance of
frequency response in video equipment. Unlike sound
equipment, one does not just measure the response
versus output power, but rather the result of good or bad
frequency response in terms of picture quality. This
can be done fairly easily with the help of the BBC
test card, known as Test Card D (for 405 lines) or Test

Amateur Tape Recording Video & Hi-Fi
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RECORDING

FIG3

Fig. 1. General view of the Ampex video tape recording equipment in use by the B.B.C.

FIG4

Fig. 2. The VKR 500

recorder completed and ready for testing with a 17 inch TV receiver. Fig. 3. Underside of the VKR 500 deck showing

the printed circuits and power supply. Fig. 4. Side

view of the completed VKR 500 deck and circuitry.

Card E (for 625 lines). From these test cards one can
check the aspect ratio — picture size — contrast, reso-
lution and bandwidth — scanning linearity — line
synchronisation — low frequency response — reflections
and uniformity of focus. You will notice quite a list of
new technical terms which in time will no doubt become
as familiar as azimuth alignment, wow and flutter,
superimposing, frequency correction, etc. — all terms
associated with our present pastime of sound recording,

April, 1965

but which will still be in evidence in amateur video

recording.

Next month I will deal with the television test cards,
from which a lot of useful information about the per-
formance of a TV receiver and a home TV tape recorder
can be obtained, and hope also to show you photo-
graphs of pictures actually recorded on a VKR 500
television recorder.
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V. PICTURES

This machine offers all the wonderful features of video recording at dramatically low cost. Beautifully engineered,
its ingenious design is packed with a host of unique features. Designed to record from your own closed-circuit tele-
vision camera or “off the air” television programmes. Entirely transistorised circuits using silicon transistors
mounted on a single printed board.

SPECIFICATION

VIDEO : Speeds 7-5, 10-0 or 12'5 ft. per sec. Recorded Spectrum 2 Mcs. to 1 Kcs. system direct recording with non-
integrating sync regeneration. Running time 30 minutes per side maximum at 7-5 ft. per sec. Spool size 11}” maxi-
mum, Tracking 2 sound 2 video. Input 1 volt D.AP. Vision. Output 4 volt D.A.P. Vision. SOUND: FM Carrier System.
Response 50 Cps. to 10 Kcs. Input 1 volt RM.S. Output 1 volt RMS.

The VTR 700 is the machine you have been waiting for.

ANOTHER WORLD FIRST FROM WESGROVE!®

WESTGROVE ELEGTRICS LIMITED

NASH HOUSE NEW STREET WORCESTER Telephone Worcester 25848
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VIDEO NEWS

TELEVISION TAPE RECORDING FOR THE AMATEUR. N. S. RUTHERFORD.

Part 2. Revision of Some Fundamental Principles.
Since preparing the manuscript for the first article
I have had the opportunity of discussing the subject
with many persons interested in this field. I have found
that some have difficulty in grasping this subject through
having no basic knowledge of magnetic recording. I
therefore decided it would be an advantage at this
stage to insert an extra *‘classroom ™ article covering
the fundamental processes of magnetic re-cording.
It will therefore be an advantage to analyse the basic
recording process and to treat some of the more im-
portant factors in detail, because without a grasp of
these fundamentals difficulty in understanding video
recording processes will be encountered.
Record Replay Characteristics of the Idealised System.
If we assume a linear relationship between the current
supplied to a recording head and the remnant inten-
sities of magnetisation of a magnetic tape, we will have
a B - H curve of the form shown in Fig 1, Page 22.
Such an ideal relationship does not of course exist in
practice but will suffice for our present discussion.
We will also assume that the recording wavelength is
long compared with the head gap. If a sinusoidal wave
were recorded onto the tape, a flux distribution as
shown in Fig 2 would result.
The recording current at any instant can be represented
y i = I sin (t)
where I is the maximum value of the recording current.
The instantaneous magnetising force H is proportional
to i and the remnant intensity of magnetisation Br
and the remnant flux @,
: = K I sin (wt) )
If we take a certain point on the tape and call this
t = o and take another point a distance x away from
t = o and the tape is travelling with a velocity V
X
then t = —
s
If a wave is recorded onto the tape of wavelength A
then the frequency corresponding to this wavelength
s X
will be given by f = — St = —
A A
2nx
Substituting in (1) gives®, = K I sin (T) (3)
The equation (3) gives an expression for the maximum
remnant flux within the tape and parallel to its surface,

and, as can be seen from Fig (2) at®r the maximum value
of remnant flux, no flux will enter the replay head. In

fact the maximum flux leaves a surface of the tape
at @r min Where @; min is going through its maximum rate
of change.

This point is said to be that of maximum surface induc-
tion By

do,
. we can write By = K,
dt
2n 2nx
. By = K3l — cos — 4
A A

Now on playback we have a head output proportional
to the rate of change of the flux entering the head.
That is to say, the output will be proportional to the
product of the surface induction and the tape velocity.

2nx
= K4 By V=KsIV — cos
which expressed in terms of f‘requency and ume gives
e = KIf cos (wt) (5)

From the above we may draw a number of important
and fundamental conclusions.

1. The output from the replay head rises in proportion
to the frequency of the output. That is to say the output
rises at the rate of 6 decibels per octave.

2. The output from the head is proportional to the
recording current. The fact that a phase difference of
90° exists, i.e. the change from a sine to a cosine term
exists, has no material importance.

Factors Causing Variance From the Idealised System.
The first and most important variant is the fact that
the B — H curve is anything but a straight line. However,
since the methods of linearisation used in video recording
are somewhat different from those used in sound and
are empirical in their nature, we will leave these for
discussion at a later date.

The next most important factors are those affecting the
terminal performance, i.e. at the low and high frequency
ends of the spectrum. The factors affecting the low
frequency performance will be dealt with in future
articles. We will therefore confine our discussions to the
losses at short wavelengths.

The effect of gap length is a factor of greatest interest
since it is obviously fundamental to the problem of
high resolution and video recording. I therefore propose
to analyse this effect in some detail.

In Figs 3A and 3B the surface induction of the tape
By is represented by a sine wave, the direction of the
arrows indicating the direction of the magnetic flux,

either into or out of the tape. In Fig 3A where the wave- )

April, 1965 21

www americanradiohietorv com


www.americanradiohistory.com

VIDEO NEWS

length is very much longer than the gap length the

value of By is almost the same at both pole faces. The

effective value of By is that at the centre line of the gap,
", from equations (4) and (5)

2n 2nx
Bye = K3l ——  cos —
A A
and e = K4 Bye V
= KIf cos (wt)] (6)

‘Ek

Fig. 1

Tape coating

Fig. 2

* centre line

There is no change from the ideal case. Now in the
second case where A <C | the flux from the tape is both
entering and leaving the pole faces. Since this flux must
be averaged across the gap, integration of the flux at
all points across the gap must be used.

2nx
At any point in the gap, By = K3I— cos | —

sz (m
Bye = Kol — 7 2_nl: (anx )_sm (211::(2) ]

Now from an abltrary point on the tape let

. Bye = Kjl —

xl—x+—andx2=x-——
2

Now (since sin (A + B) —sin (A — B) = 2 cos A sin B)

2l A 2nx  wl 2nX w
Bye = K3yl —— —| sin ——I—— -sin —-

Al2n

2n 21X A
‘. By = Kjl — cos § — _—
A A nl

A
il
nf— )
A

A

Thus we have shown that the resulting output is the
same as for the ideal case, as in equauon (5), multiplied

by the term ( ) /

from which we may predict that the output from the
replay head will fall to zero when A = [
nl

Since e o ByeV

= KIf cos(wt)

sin
because will be zero
nl

A

Beyond this point, which is known as the first extinction,
other maxima and minima will occur at wavelengths
which are multiples of the gap length. These have no
practical significance when normal magnetic heads are
used since other factors and losses tend to mask these
maxima.
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AUDID

THIS month we introduce a regular
new feature designed to embrace re-
ports, news and reviews on hi-fi
equipment. Not unnaturally we com-
mence with a look at the prospects
of the forthcoming Audio Festival.
Most of the equipment outlined
here can already be seen and heard
at hi-fi dealers throughout the coun-
try, but will also be on show at the
Audio Festival.

In April and to be more precise
between the 22nd and the 25th,
‘ Audiophiles’ from all over the
country will once more search the
stands, climb the stairs and hope-
fully queue in the corridors for
demonstrations of the Ilatest and
greatest in hi-fi and tape recording
equipment. Will there be anything
new ?7 Can we anticipate anything
that won’t be last year’s circuit or
loudspeaker dressed up in a new
box ? From press releases just
coming in it seems unlikely that
we shall be seeing any devastating
new inventions and most manu-
facturers are inclined to be keeping
even new boxes secret until the day
the festival opens. We doubt
whether there will be anything start-
lingly new in hi-fi amplifiers for in-
stance. Slightly wider frequency
responses perhaps, new styling, use
of transistors by some, but this may
be all.

Smaller hi-fi loudspeakers may be
conspicuous at the side of their
larger brothers, tape recorders may
look more technically interesting or
contemporary depending on which
market they are intended for (en-
thusiasts or just plain domestic) and
we may find some improvement in
record pick-ups. With stereo radio
just around the corner most of the
F.M. tuners now available and
which will be on show at the Fes-
tival will most likely feature multi-
plex a little more prominently than
before. In fact those manufacturers
with demonstration rooms will no
doubt make full use of the experi-
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mental BBC stereo multi-plex trans-
missions of which details are given
in this issue of ATR (page 13).
Among the more prominent manu-
facturers who are likely to make use
of F.M. stereo transmissions are
Armstrong Audio, who are also one
of the few who may be showing
something completely new. We have
no details yet, but their current
range of amplifiers will be on show
on Stand 52 and you will be able
to hear them working in demonstra-
tion room 347. Their ruggedly con-
structed power amplifiers have not
changed very much but their ampli-
fiers and tuners, etc. have already
taken on a new look (page 24).
Acoustical (Quad) will be featuring
the famous electrostatic loudspeaker
(page 24) and of course their range
of tuners and amplifiers, etc. Again
nothing new to report, but the Quad
Multiplex stereo decoder should
arouse some interest (page 24). By
the way, Quad equipment is used by
the BBC (we know because we've
seen it there !) so what better recom-
mendation could one need. A worth-
while stop will be at Acoustical Stand
65, or demonstration room 404,

We’'ll Be There

If you work through from A to Z,
one of your first ports of call will be
none other than Amateur Tape Re-
cording, Video and Hi-Fi. You'll
find us at Stand 50, with a warm
welcome and ready to give you all
the friendly advice and information
you want. Current and back issues
of ATR will be on sale, together
with our two new sister magazines
8mm Magazine (cine that is) and
Camera Magazine, two of the most
widely read publications of their
kind. Also on sale at the stand will
be the full range of Castle Sound
Effects records if you want to stock
up on mixed sounds, trains, wild
animals, backgrounds, electronic
music and the like.

Next in line we find Agfa and
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Ampex. Agfa for tape with perhaps
a special demonstration in room 33
and Ampex for tape recorders of the
professional class. Perhaps we might
even see something in the video line,
who knows.

From A to B takes us in a straight
line to B.A.S.F. (tape) but what our
old friend ‘ Tug’ Wilson is cooking
up this year, heaven only knows.
However, you may get a surprise in
demonstration room 312, where the
staff of B.A.S.F. will be around to
talk tape and technicalities.
Surprises too from Brenell, who
hope to be showing their brand new
STB 2. Read all about it on page 32
of this issue, and see it for yourself
in demonstration room 337. Also
make a ‘B’ line for Butoba,
and Beyer. With Beyer you will also
find Fi-Cord in room 413 or on
Stand 10 and we suggest Beyer
microphones will be worth a look
even if you cannot afford to buy
one. However, the Fi-Cord fanatics
will no doubt be interested in four
new Beyer microphones, one of
Brown (S.G.), Boosey and Hawkes
which is shown on page 24.
Loudspeakers, Microphones

and Furniture

From microphones to loudspeakers
via Celestion on Stand 46 and on to
tape recording in education. Clark
& Smith Ltd. will no doubt have
something to offer in addition to
their special TR634 ‘Schools’ re-
corder shown on page 24, Decca will
of course be featuring the latest in
hi-fi records and equipment and if
you are looking for some elegant
furniture in which to house all that
expensive equipment you’ll be buy-
ing then look in on Design Furni-
ture Limited at Stand 45.

E.M.L,, Ferrograph, Fane Acoustics,
Goldring, Kodak and Kelly are a
few more names to conjure with
whilst visiting the Audio Festival;
but keep in mind that other top
name in hi-fi, H. J. Leak & Co. Ltd.,
who will be demonstrating ampli
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Top left: The Armstrong audio integrated stereo tuner-amplifier model 127. Top middle: Model 220 Stereo power amplifier by
Armstrong Audio. Top right: The Quad Electrostatic Loudspeaker. Middle left: The Quad Multiplex stereo decoder; Middle: The
new Beyer M.110 microphone by Fi-cord International. Middle right: Clark and Smith Model TR.634 Schools’ tape recorder;
Bottom left: The Leak Varislope 2 stereo amplifier. Bottom middie: Small speaker—less space. The Goodmans Maxim, which
will handle 8 watts of audio. Bottom right: The Lustraphone LV/59 microphone, complete with stand.
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Top left: The Philips model EL 3300 tape recorder with the unique tape cartridge. Top middle: Philips tape recorder, model
EL 3552. Top right: Greig Equipment cabinet for tape decks or turntables, etc. Middle left: A folded horn speaker enclosure by
Record Housing Ltd. Middle: The new Rogers Cadet 3 stereo/mano amplifier. Middle right: The Rogers Mini Cadet loudspeaker.
Bottom left: The new Tandberg Model 92 tape recorder. Bottom middle: The * Magnetophon 300" by Telefunken. Bottom right:
A recent Truvox tape recorder—the R92 - R94 series.

April, 1965 25

www americanradiohictorv com


www.americanradiohistory.com

AUDIO

fiers, loudspeakers and tuners, es-
pecially amplifiers like the Leak
Varislope 2 stereo unit which should
interest those with high fidelity stereo
in mind (page 24). You will find
them in room 448 or on Stand 69.
Of course if this is your first look
at hi-fi then apart from amplifiers
and tuners you’ll be needing a loud-
speaker, or perhaps two. Goodmans
is one of the first names that come
to mind and if you live in a small
flat or you haven’t much space any-
way, take a good look at the Good-
mans Maxim which will handle
8-watts of audio. Yes it’s there on
the bookshelf (page 24).

Tape Recorders and

Mono Furniture

Still working down the list of Audio
Festival exhibitors we come to
K.E.F. Electronics, Lowther and
Lustraphone, the last named being
well worth a visit by all tape record-
ing enthusiasts for Lustraphone
is a name that leads in the world
of microphones. The Lustraphone
LV/59 shown on page 24 is but one
of the many designed for profes-
sional and amateur use so if its a
new microphone you seek then look
no further than Stand 16 or demon-
stration room 342. Down through
the M’s we come to three M’s or
‘Scotch® recording tape by the
Minnesota Mining & Manufacturing
Co. Ltd., who will be there in
demonstration room 422 to discuss
tape problems. M.S.S. (tape) and
Mullard Ltd. complete the M’s. Now
let’'s see what Philips Electrical
Limited have added to their cata-
logue. There is the tape cartridge
pocket portable model EL3300
shown on page 25 and the latest
low priced (24 guineas) EL3552
which should cater for tape record-
ing on a budget (page 25), Stand 8.
Pye will be showing the rather
more domesticated kinds of hi-fi on
Stand 56 and for the specialist there
are amplifiers by Radford Elec-

tronics Limited on Stand 5. Once
you've bought a fair amount of
equipment however, you come face
to face with the problem of where
to put it. You may well find the
answer on Stand 21, where Record
Housing will be showing cabinets
for all kinds of equipment. They also
do loudspeaker enclosures so we
illustrate both for you on page 25.

More Amplifiers and

Tape Recorders

Rogers Developments Limited whose
new Cadet Mk. 3 stereco equipment
shown on page 25 has aroused con-
siderable interest and will be pro-
ducing some fine sound in demon-
stration room 44. Along with the
Cadet equipment will be the Rogers
full range of mono and stereo pre-
amplifiers and power amplifiers as
well as F.M. tuners and loud-
speakers. Of the loudspeakers the
Cadet 2 with a horn loaded system
will be worth listening to. And how
about the Rogers Mini-Cadet shown
on page 25 which will handle
10-watts and would make a nice
‘extra’ to any tape recorder.

Saba Electronics whose stereo tape
recorder we review in this issue of
ATR (page 37) will of course be
demonstrating their products so you
will have the opportunity of com-
paring with our report on the Saba
TK230S. They will be in demonstra-
tion room 212 and on Stand 47.
Tandberg we must include too for
they will be on Stand 18 with the
latest series 8 and 9 recorders, as
well as a range of hi-fi equipment
and recording accessories. The
series 9 Model 92 Tandberg tape
recorder is shown on page 25 and
this together with a hi-fi system
sounds like the ultimate in sound
recording and reproduction. We
know, because we've listened to it.
Also associated with Tandberg are
A. C. Farnell Limited who will have
the American Scott amplifiers on
show next door on Stand 17.
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Those who have visited the Audio
Festivals of recent years need no
introduction to Wharfedale Wireless
Limited, whose demonstrations of
realism in sound are always a high-
light of the festival. Just join the
largest queue you can find and that
will be for the Wharfedale demon-
strations in room 247.

From loudspeakers to tape recorders
this time by Telefunken who will be
showing and demonstrating their
current range of tape recorders,
among which you will find the
Magnetophon 300 portable shown on
page 25. A visit to Stand 7 or room
237 and you can see or hear the full
range of Telefunken recorders and
hi-fi amplifiers etc.

Last but not least we mention Tru-
vox, another name widely known in
tape recording. This company is
also in the hi-fi market with a
range of amplifiers and loud-
speakers. One of their products is
shown on page 25 but we under-
stand they will be showing something
completely new at the Audio Festi-
val. Only a visit to Stand 2 will
provide the answer.

Buy Wisely and Well

Of course, if you visit the Audio
Festival you will be able to look at
the most expensive, even if you can-
not afford it. On the other hand
there will be a good deal on show
designed to cater adequately for
quality tape recording and high
fidelity sound on a budget. We don’t
however, recommend going as low
as a shoe string despite the fact that
there are many kinds of equipment
widely advertised at bargain (?)
prices and all too often, falsely
labelled * hi-fi*.

We do know of good equipment
though that will give satisfaction for
comparatively low cost and in
future Audioview reports will be
featuring this. Our next edition will
cover highlights of the Audio Fes-
tival. A. LESTER RANDS.
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H. BURRELL HADDEN DISCUSSES THE HISTORY OF STEREOPHONIC

IT may seem strange to some
readers that, so many years after the
introduction of stereophony as a
means of domestic entertainment,
this magazine should present a
series of articles on the fundamen-
tals of the art. However at this time,
with the possibilities of the radio
transmission of stereophony coming
nearer, indeed, having arrived in the
U.S.A. and some countries of
Europe, it may be opportune to re-
state the definition of the subject,
and to review its history and the
various methods in use of creating
a stereophonic effect.

Several definitions of stereophony
have been suggested in the past, but
the one which seems to come closest
to my own conception of the art was
given at the Symposium on stere-
ophony held by the I.LE.E. in 1959.
This said: “ The intention of stereo-
phonic sound reproduction is to pro-
duce in the mind of the listener the
illusion that he is listening in front
of the original sound source, with its
own dimensions of width and depth,
and with every individual part of the
source sounding in its correct posi-
tion in the whole.” This definition
imposes some severe conditions on
the technician developing a stereo-
phonic system, probably the most
important being that the directional
information coming from the sound
source must be converted into elec-
trical form with the minimum of
distortion, and must be reproduced
to the listener as accurately as pos-
sible. Various methods of doing this
have been proposed, and these will
be discussed, and their relative
merits compared.

Firstly, however, it might be of in-
terest to take a brief look at the
history of stereophonic sound repro-
duction, a subject that has exercised
the minds of various workers almost
since sound reproduction became a
practical possibility with the inven-
tion of the telephone by Alexander
Graham Bell towards the end of the
nineteenth century. Bell himself ex-
perimented with a binaural telephone,
using two microphones and a split
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headset, in 1892, as a means of ob-
taining better intelligibility. But even
before this, in 1881, a telephone
engineer in Paris, Clement Ader,
had placed a number of pairs of
primitive microphones, designed by
Hughes, in the footlights of the
Paris Opera, and relayed the per-
formances to groups of listeners in
the Palace of Industry. The experi-
ment is described in detail in a con-
temporary issue of the magazine
L’Electricien, and it is clear that
Ader expected, and achieved, a true
stereophonic effect. An approxima-
tion to the frequency response of the
system is shown below. In spite
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The frequency response of the stereo
system used by Clement Ader.

of this very restricted response,
hardly high fidelity, the report said:
‘As soon as the performance begins,
the characters are clearly placed . . .
and it is easy to follow their move-
ments exactly. Ader’s system is
more sensitive to delicate nuances
than any previous apparatus.’

Soon after this, in 1889, Edison pro-
duced the first practical phono-
graph, but there seems to have been
no attempt to combine the Bell
binaural telephone with his record-
ing machine. However, in 1898, the
American Columbia Company pro-
duced a very interesting instrument,
which they gave the magnificent title
of “The Multiplex Graphophone
Grand’. This was a cylinder ma-
chine, using a 5” diameter cylinder,
and recorded three separate tracks,
reproducing them through three
separate horns, each 54” long. The
Company claimed only that the
machine would produce three times
as much noise as a normal Phono-
graph, but in fact the horns were,
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as can be seen from fig. 1, pointing
in different directions, and so some
rudimentary  stereophonic  effect
must have been present. In fact, so
far as can be ascertained, only one
of these machines was ever pro-
duced. It was shown at the Paris
Exhibition in 1889, and then found
its way to the palace of the Shah of
Persia. It is not clear whether this
was a gift, or whether he purchased
it, but he wrote the following
comment in his diary: * ... the
reproduction sounded sweeter and
cleaner than any of our earlier talk-
ing machines.”

From the beginning of the century
to the middle of the First World War
I have been unable to find any
record of work in the field of stereo-
phony, but, of course, the valve
amplifier was being developed dur-
ing this period, and this, alongside
the development of the gramophone,
paved the way for the future. A
patent granted in 1917 described a
cutting head for disc recording
which would produce both a lateral
cut and a vertical cut simultaneously
in the same groove, operating on the
acoustic principle of the early mono-
phonic cutter, and in 1919 experi-
ments were carried out at the Bell
Telephone Laboratories in the
US.A. by R. M. Allen, using
binaural amplifiers designed as hear-
ing aids. At about the same time, the
same laboratores produced the first
electrical disc cutter head, for mono-
phonic records.

In the early twenties, broadcasting
organisations both in the United
States and in Europe carried out
experiments in stereophonic radio
transmission using two separate
transmitters, one for each channel,
and the series of B.B.C. experiments
at that time included orchestral con-
certs, and excerpts from one of the
farewell appearances of Dame Nellie
Melba at the London Old Vic.
Among the items included was the
‘Willow Song’ from ‘Otello’ by
Verdi.

During the late twenties and early
thirties, great activity in the field of P
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THE REPRODUCTION OF
ORCHESTRAL MUSIC IN

AUDITORY PERSPECTIVE

As Demonstrated before the

National Academy of Sciences,

ApriL TWENTY-SEVENTH, 1933,
Washington, D. C.

of recording,

develnpment in the art of sound reproductine.
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Fig. 1. Right: The Multi-plex Graphophone grand
made in 1898 by the Columbia company.

Fig. 2. Above: Programme announcing the classic

stereophonic experiment in 1933.

stereophony was taking place on
both sides of the Atlantic, at the Bell
Labs and at the Columbia Company
in England, now part of the EM.L
group. Both research teams were
working to find a system of stereo-
phony which could be added to
motion picture film, which had
‘learned to speak ’ only a few years
before. They tackled the problem in
rather different ways, and it so
happens that the American system
was perhaps the more suitable for
film work, where large audiences are
involved. The British system proved
more successful for domestic use,
where the number of channels must
be kept to a minimum, and the
audience to three or four persons.
This is a sweeping statement, of
course, and at the present time,
although both basic systems remain,
most stereophonic recordings and
broadcasts at the present time con-
tain elements of the two methods.

In America the research team was
led by that giant of the world of
electro-acoustics, Harvey Fletcher.
He is now in his early eighties, and
was able to record his recollections

BEW TURX. 148, 148 Bumbnr.
ML SR (ML HIV, 1400 ey
1 -

of the experiments for a recent
B.B.C. programme. The object of
the exercise was to develop and
produce a complete system, from
microphone to loudspeaker, capable
of re-creating music in °auditory
perspective’, so lifelike as to be
indistinguishable from the original.
This was, and still is, a very tall
order, and certainly in 1933 no
equipment existed to make it
possible, let alone a system of stereo-
phony. The researchers set out to
develop the equipment, and the
system. Microphones, amplifiers,
telephone lines, and loudspeakers,
with a frequency range from 35 c/fs
to 16,000 c/s all had to be made, at
a time when the normal response
rarely exceeded 5,000 c/s.

All this equipment was eventually
assembled for a relay of the Phila-
delphia Orchestra, playing in the
Academy of Music in Philadelphia,
and reproduced to a large audience
in the Constitution Hall in Wash-
ington, D.C. It may be of interest to
note that three of the original loud-
speakers are shortly to be installed
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by Dr. Fletcher at the new Arts
Centre at Brigham Young University
at Salt Lake City, Utah. Dr. Fletcher
says they are still as good as any-
thing that is obtainable today. The
1933 relay is still the classic experi-
ment in stereophonic reproduction,
and Fig. 2 is reproduced from Dr.
Fletcher’s own file copy of the pro-
gramme of the occasion.

Nothing quite as spectacular as the
Washington demonstration was
staged by A. D. Blumlein and his
research team working in Hayes,
England, but they nevertheless devel-
oped a complete system of stereo-
phony, and their work culminated in
the filing of British Patent
No. 394325, which describes every-
thing from microphone technique to
a means of disc recording. If the
Bell experiment was the classic
demonstration, this was the classic
patent.

In the next article we will discuss
the different methods used by the
British and American workers, and
show how their results are applied in
stereophonic reproduction today.

Amateur Tape Recording Video & Hi-Fi
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EM.TUNERS

F.M. TUNERS are generally regarded as ‘ local station ’
receivers, since the range of an F.M. (frequency
modulated) transmitter is normally 50 miles or so.

The whole country is therefore covered by having many
transmitters, each one sited so as to overlap the service
of the other. Each station has its own transmitting
frequency, so that adjacent stations do not interfere
with each other. The limited range also means that
stations which are sited far apart can use the same
frequencies without interference, something that is
impossible with A.M. (amplitude modulation), as any
evening’s listening on the medium waveband will prove.
The main advantage of F.M. transmission is, of course,
the extended audio frequency range which is made pos-
sible by the wide bandwidth that can be accommoda-
ted by both transmitter and receiver.

On the medium and long wave services, the band-
width has to be restricted to about plus or minus 4 Kc/s.,
as the various stations are only 9 K/cs. apart. A wider
bandwidth would mean that more than one station
would be received at the same time, together with
unwanted whistles caused by heterodyning.

Frequency modulated transmitters operate in the very
high frequency (V.H.F.) band of 87 to 108 Mc/s. In the
U.K., each transmitter station radiates the Home, Light
and Network Three programmes on separate frequen-
cies 22 Mc/s, apart, for example, 89-1, 91:3, 93-5 Mc/s.
With an A.M. transmitter, the power output of the
transmitter varies according to the audio modulation,
but its operating frequency remains constant. With an
F.M. transmitter, the operating frequency is changed at
a rate dependent on the frequency of the audio modula-
tion. The amount by which the frequency is changed is
called ‘frequency deviation’ and is determined by the
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volume of the audio. The difference between the two
types of modulation also has an important bearing on
electrical interference, as we shall now see.

Electrical Interference

Most types of electrical interference are due to car
ignition, electric motors, lights being switched on and
off, etc. If the resultant radiation is received on an A.M.
receiver it can ruin programme reception by buzzing,
clicks, and other noises, which, added to the whistles
and squeaks already present on the M.W. and L.W.
bands, is very unsatisfactory, to say the least.

Electrical interference is a form of amplitude modulated
signal, and is therefore difficult to reject from other
amplitude modulated signals, such as a programme
transmission. With an F.M. receiver, we are only con-
cerned with converting the frequency modulation of the
transmitter into audio signals, and a special *limiter’
circuit can be fitted to the receiver to prevent any form
of amplitude modulation reaching the output. The
‘ limiter > also prevents other forms of impulse signals
from being reproduced, except where the impulse is so
strong it “knocks a hole’ in the F.M. signal. A very
strong electrical impulse can, in fact, overload the first
stages of an F.M. receiver for a small fraction of time,
and although the pulse is prevented by the limiter from
reaching the audio output, the ‘hole’ in the signal
remains and cannot be replaced. This is why, when an
F.M. tuner is working correctly, noise can sometimes
be heard on a signal, but not when the set is tuned
between stations. Car ignition is the most common
source, and the hole-in-the-signal effect shows that the
limiter is working correctly. If the limiter is faulty,
ignition noises can be heard loudly between stations,
although the cure for this is to improve the aerial
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system. This will be dealt with later in another article.
F.M. Tuner Circuits

Figs. 1 and 1B show block diagrams of typical modern
F.M. tuners, the main difference between them being
the method of converting the frequency modulation into
audio signals, and the type of limiter used. Fig. 1a
employs a Foster-Seeley demodulator and Fig. 1B a
‘ Ratio ’ demodulator, the basic circuits for these being
shown in Figs. 24 and 2B. The better class of F.M, tuner
employs the Foster-Seeley demodulator, as it is generally
held that the distortion factor is lower than that of the
Ratio demodulator, although in practice this is not
always true. Experience shows that by careful adjust-
ment the Ratio demodulator can equal the performance
of the Foster-Seeley circuit. The Foster-Seeley circuit
is not as effective in rejecting A.M. signals as the Rauo
demodulator circuit, and an extra limiter stage is
usually provided. When correctly set up, the Ratio
demodulator is in itself an efficient A.M. rejector, and
is cheaper to produce.

R.F. Stages and Frequency Changers

There are many possible circuit arrangements, but the
most common is shown in Fig. 3. This is a ‘ grounded
grid’ r.f. stage, with a self-mixing local oscillator. The
local oscillator has a double-wound tuning coil, which
provides feedback between anode and grid to maintain
oscillation. A point of interest is the grid winding and
trimmer, Cn, The coil is centre-tapped, and by adjusting
Cn to match the internal capacity between grid and
cathode of the oscillator valve, the centre tap is main-
tained at ‘earth’ potential. The signal can be injected
at this point without affecting the oscillator. Fig. 3B
helps to clarify this point.

A further advantage is that, since no oscillator voltage
appears at the signal injection point, radiation from the
oscillator via the r.f. and aerial is reduced to a minimum.
The grounded grid also helps in this respect, because it
forms an ‘earthed’ screen between the anode and
cathode. Keeping the oscillator frequency and its
harmonics from the aerial is very important, because if

these are radiated they can cause interference to other
receivers, most notably television.

Intermediate Frequency Amplifiers

Intermediate frequency amplifiers in F.M. receivers are
very similar to those used in A.M. receivers, and in
practice the two can be combined. Fig. 4 shows a
typical F.M. i.f. stage. The frequency used almost univer-
sally for F.M. if. stages is 10-7 Mc/s., and the if.
transformers are designed to provide an overall band-
width of between 180 Kc/s. and 250 Kcfs. This also
depends on the type of receiver, the number of stages,
the required selectivity and maximum permissible
distortion.

The better class of F.M. receiver would normally have
a bandwidth of between 180 Kcfs, and 220 Kc¢/s. A
minimum bandwidth of 180 K/cs. is acceptable for high
quality, low distortion mono F.M., whilst stereo will
require a slightly larger bandwidth, but this will be
dealt with in a later article. Some cheaper receivers may
have a bandwidth as wide as 350 Kc/s., which is quite
satisfactory, except in areas where stations operating
close to each other in frequency are receivable at com-
parable signal level.

Limiters

The limiter stage, Fig. 5, is normally used only with a
Foster-Seeley type demodulator. By working the valve
at a very low anode and screen voltage, the maximum
output is limited to a pre-determined level. Once this
level has been reached, no further increase in signal
input will have any effect on the output level. The over-
all gain of the receiver is designed so that even a weak
signal will reach the limiting level; thus any noise
pulses, etc., have no effect on the signal, since they are
reduced to the same amplitude as the signal itself,
Remember, the demodulator only responds to changes
in frequency. Problems concerning impedence match-
ing, suitable aerials for F.M. reception and connections
to tape recorders and hi-fi amplifiers will be dealt with
in later articles.
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Brenell

The tape recorders made
- for enthusiasts-by enthusiasts

Everyone concerned with the manufacture of Brenell tape recorders is an enthusiast, taking infinite care and
patience with each facet of production. Constant research ensures that every possible, worthwhile, refinement
is incorporated and that each Brenell machine is built to the stringent specifications laid down. This is why the
name Brenell is synonymous with quality and reliability.

Features common to all Brenell models :-

STB2/5/2 A NEW model—The STB2/5/2

SEE THEM AT THE AUDIO FAIR

STAND No 12 DEMONSTRATION ROOM 337 BRENELL ENGINEERING CO. LTD.
Brenell

For full details of these recorders 231/5 Liverpool Road, London, N.I
write to the sole manufacturers;- Telephone: NORth 8271 (5 lines)
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|: THE BRENELL STB 2.

N
STERED

THE accumulation of superb technical knowledge and
skill that has culminated in Brenell’s latest model, the
STB 2, is based on many years’ experience in the field
of tape recording. Brenell Engineering Co. Ltd. had
already established a high reputation for precision engi-
neering when, in 1950, some of the leading British radio
manufacturers asked them to design a tape deck in kit
form. This was a follow-up to the radio trade’s highly
successful television receiver kit, the WViewmaster.
Brenell were faced with the difficult task of designing
and manufacturing the component parts for a tape deck
which could be easily assembled by an unskilled person
and still give good results. Having produced the pro-
totype, Brenell were then commissioned to manufacture
the tape deck under the name ‘ Soundmaster.” This was
an outstanding success: the ® Soundmaster * was respon-
sible for introducing the new creative hobby of tape
recording to thousands of people, and its performance
and reliability played a large part in gaining the confi-
dence and interest of the public. The high quality of
these machines has been proved by the number still in
use today by some of the early enthusiasts.

However it became apparent that not everyone had either
the knowledge or desire to build their own deck, and

Amateur Tape Recording Video & Hi-Fi
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Left: Skilled fitters who
work 1o the rule “quality
before quantity” assembling
decks in .a corner of the
Assembly Shop.

Right: One of the secrets of
low wow and flutter is
contained in the exireme
accuracy of balance of the
flywheel. Brenell pay parti-
cular attention to  this
operation.

Brenell were inundated with requests for factory-
assembled equipment at reasonable cost. They intro-
duced a factory-built and tested tape deck to be used
in conjunction with either an amplifying kit, especially
designed by leading electronic engineers, or an assemb-
led amplifier made by Brenell themselves. The idea of
making the two main items for a tape recorder for in-
corporation into one’s own hi-fi system was another
feather in Brenell’s cap.

As interest grew in creative recording, the natural
development for Brenell to follow was to manufacture
the complete tape recorder assembled and ready for
use. This was the first Brenell tape recorder, the
popular Mk. II. The high quality of this instrument
gained them an excellent name with all those associated
with recording at home and abroad. They continued
developing tape recorders, incorporating new ideas and
features culminating in the latest range of the Mark 5
Series 3 and the Mark 5 Type M Series for mono and
the STB 2 for stereo.

The STB2 in particular, has many new features to
attract enthusiasts. It may be used for recording stereo-
phonically or monaurally from radio, microphone,

April, 1965

amplifier and pick-up. Its four input channels (two per
track on stereo and four per track on mono) have
pre-set sensitivities to enable the correct recording levels
to be obtained from a wide variety of input signal levels
(even pick-up compensation is incorporated). The tape
monitoring facility is a boon to busy recording engi-
neers and A-B switching enables the recorded quality
to be immediately compared with the input signal.
Track-to-track transfer is accomplished with very little
deterioration, and the machine is a joy to use for add-
ing perfectly synchronised extra recordings, i.e., playing
a duet with oneself or adding speech and sound effects
to background music for film work. Four tape speeds
and the ability to replay 1/2, 2/2, 1/4 and 2/4 track
tapes makes this machine one of the most versatile
available.

Such a high quality machine deserves high quality
associated equipment, and the high fidelity enthusiast
need have no qualms about combining it into his most
prized collection of equipment. The playback termina-
tion is designed for use with external pre-amplifiers and
amplifiers, but should the unit (comprising deck,
recording and replay pre-amplifiers) be required as a
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SUCCESS IN STEREO

Above: Every machine undergoes a rigorous testing
procedure to ensure that it meets the high specification,
both mechanically and electrically.

Below: A well equipped demonstration room is at the
disposal of dealers and rape club members who wish to
examine and have demonstrated the current range of
Brenell tape recorders.

§
i
I.

complete tape recorder there are available the necessary
power amplifiers and speakers for easy installation into
the cabinet.

Brenell’s North London factory where these machines
are produced is a spacious, clean, well-lit building and
it is obvious that the emphasis is on the high quality
of manufacture and assembly and not on production
rates. The basic 4-speed tape deck which is used on all
the current models will accommodate four heads and
tape reels up to 8}” diameter. A special model which
takes reels up to 104” diameter has proved extremely
popular, not only with the enthusiastic amateur recor-
dist but with recording and broadcasting studios,
research departments of industry and universities, etc.
Brenell machines have a world-wide market and are
used by education authorities, cinemas, shipping lines,
supermarkets, H.M. Forces and Police, etc.

For the convenience of visitors to London and tape
clubs, Brenell have an excellent demonstration room
with accommodation for twenty-four people and demon-
strations can be arranged at short notice without any
obligations or sales pressure.

Amateur Tape Recording Video & Hi-Fi
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if it’'s true that one tape is as good as

another, why do recording studios
throughout the world insist on Agfa?

Stands to reason doesn't it? With money no object and the
chance to choose what he wants, no discerning Engineer is
going to pick Agfa tape unless-it's the best. And when you
consider that his Agfa tape is the same that you can buy in
any shop and that it costs much the same as other tapes
it must be best for you too. So look for the bright Agfa pack
and remember—the one with the Agfa diamond is your
best friend. Agfa Polyester recording tapes are available as
long play, double play or triple play. The range is extensive
from long play 210" with a playing time of 11 minutes for
9/- to 3,600' in triple play with a playing time of 3 hrs.12 mins.
for £5.15.0. A range of popular sizes is available in Ilbrary
cassettes. A splicingtapedispenserat6/6,and
accessory kit at 34/6 are useful extras.

FREE! MAGNETON ILLUSTRATED —an in-

formative and lavishly produced colour maga

zine. Please write for your copy.

v4y / ¥ > the world's most versatile tape

AGFA LTD, 27 Regent St, London S.W.1. Tel: Regent 8581
A product of Agfa-Gevaert A. G.
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P
GOODMANS

ARMSTRONG
PHILIPS

STELLA WrPNDSOR . elizabethan
ALL ON

INTEREST

218 HIGH ST. BROMLEY KENT. RAV.4000

v Tape Recorders — Mono, Stereo or Battery
% Tuners, Amplifiers, Loudspeakers &  Enclosures vk
% Gram Turntables, ick-ups & Cartridges

Y Transistor Radios & Portable Record Players
v All Tapes & Tape Accessories vk
v Secondhand Equipment & Part Exchanges

If it's good quality, we stock it. If we stock it, you can buy it on
free HP. — no interest charges. If you buy it, we will deliver it free anywhere in Great

Britain. After we've delivered it, we guarantee it with free servicing for 12 months.

If you want free brochures on all the best makes together with
details of all our terms and offers, write or phone us straight away :

HOWARD

TAPE RECORDERS - HI-F!

218 HIGH ST. BROMLEY. KENT. RAV.4000

Please indicate interests:
TAPE RECORDERS

Mono under £50 ...

Mono over £50

Stereo

Battery
HI-FI

Amplifiers and Tuners

Speakers and Enclosures ...
Turntables and Arms
Portable Radios
Record Players

000

02300
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TAPE RECORDER

F THE VM

JONTH

SABATKZ230S

FOUR TRACK SLIDE SYNC PULSE
TAPE RECORDER. F.C.JUDD,A.INST.E.

THIS month my choice is the SABA TK.230S stereo-
phonic four track tape recorder which, in my opinion, is
a fine example of mechanical and electronic engineering
from one of the large Western German manufacturers
of hi-fi equipment and tape recorders. The appearance
of the Saba 'F'KZ?’OS alone gives this impression although
the UK. distributors not only demonstrated the recorder
for me but also stripped one down for me to examine
the finely engineered mechanism under the deck plate.
For example such refinements as roller bearing ta
guides, zero setting tape position indicator, provision for
sync pulse colour slide operation with auto slide pro-
jectors, and an automatic tape cleaner, etc., are not
agparcnl: until one has thoroughly examined a recorder
of this calibre.

FACILITIES OF THE TK230S

It scems to have provision for almost everything, but the
most valuable, to my mind, is the built in sync pulse
system for orerating automatic slide changes. Slide
enthusiasts will no doubt welcome a facility such as this
which employs one of the four available recording tracks.
For example a sound recording made on track I can be
matched with slide sync pulses recorded on track 4
which leaves also tracks 2 and 3 for similar use.

Then of course it is a stereophonic recorder with two
track stereo available on tracks 1 and 4 or 2 and 3. With
equal versatility it will operate as a four track mono
recorder with provision for making mult-track record-
ing, ie., recording from one track to another.

If this isn’t sufficient then add microphone and radio
mixing and/or microphone and recording mixing from
one track to anofthcr. full push burtton control, i.nstafnt
temporary stop facility, two tape s s, provision for
extegnal Ymixeg, loudg'peake.rs l;: a{)r;ﬁiﬁeg and high
fidelity performance. Now you have some idea of the
Saba TK?2308S.

Although no microphone is supplied the price (94 gns)
does include a spool of tape and spare spool, rccorii?:g
lead and cleaning brush. Several useful accessories such
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as mono or stereophonic microphone, stereo playback
attachment Saba :§ic-Mixer, etc., are available, The

distributors will supply a full list on request.
PERFORMANCE

The specification is shown in detail in the panel and as
I have mentioned the price of the Saba TK230S is 94
guineas. The specification quotes a frequency response
of 40-20,000 c/s. at 7% ip.s. and 40-15000 c/s. at 3%
ip.s. with a dynamic range of —60 dB. This is a fairly
ambitious claim but I am assured that every machine
distributed in the UK. is checked to see that the electri-
cal and mechanical performance agrees with the
specification. However, a demonstration of this recorder
is convincing and the quality of reproduction is superb.
Each output stage (one on each channel) delivers 5 watts
of audio, or combined for mono playback, 10 watts.
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YOUR OPPORTUNITY
T0 EXPERIMENT WITH
‘PRINTED WIRING’ CIRCUITS

PRACTICAL ELECTRONICS
brings you full instructions for
making these six invaluable de-
vices, all easy to build from the
‘Printed Wiring’ Board presen-

AUDIO OSCILLATOR

For morse practice,
audio amplifier testing,
or small signal trans-
mission.

ted FREE inside every copy.
Make sure of yours now !

AUDIO AMPLIFIER

Designed for fault-find-
ing in audio equipment
or, if used with an r.f.
probe, for tracing r.f.
signals in radio receivers

FREE

INSIDE ?

MULTIVIBRATOR

A square wave generator
for testing the perfor-
mance of a variety of
Hi-Fi equipment.

PICK-UP AMPLIFIER
AND EQUALISER

Can be fitted to record
player to give extra boost
to low level signals and
improve frequency re-
sponse from a crystal
pick-up.

il engine by measuring the

PULSE COUNTER

Will check the speed of
an internal combustion

sparking rate.

P

! For
il low impedance input—

il to an audio amplifier or

IMPEDANCE
MATCHING UNIT

matching a high
impedance source to a

i.e, from a microphone

tape recorder.

ractical Flectronics

NEW IDEAS—NEW METHODS—
LATEST CONSTRUCTIONAL KNOW-HOW

38

TAPE RECORDER OF THE MONTH

The deck controls are smooth in operation and there is
of course a recording level indicator, tone control, and
the usual tape winding facilities of forward or reverse
fast re-wind. Incidentally the large power output per
channel means thar to achieve really spatial stereo one
has only to connect two external speakers and space
them sufficiently wide apart. One cannot expect full
stereo width of course via the internal speakers of the
tape recorder because of the close spacing. Nevertheless
the reproduction is still pleasing.

SERVICE AND SPARES

A visit to the Service Department located at the distri-
butors’ warchouse clearly showed that the buyers of the
Saba TK230S, or indeed any Saba product, need have no
fear of being unable to obtain adequate spares and
service. They have an elaborate service department but
competent engincers and dealers may be interested to
know that a full quota of spares are available to them.
This also includes spares and service for older Saba
recorders which were orginally distributed by another
company.

Again 1 have chosen a recorder in the higher price
bracket but one which will no doubt enjoy the prestige
it deserves. In this so far brief search around the tape
recorder market, the so called ideal recorder hasn’t yet
been found but then who is to say exactly what the ideal
tape recorder shall be? Perhaps next month I will go
s]ml)ping for something a little less expensive but which
could be classed as a useful recorder with a good per-
formance, Meantime if you are interested in the Saba
TK230S why not write to the distributors for their
brochure, ey are Saba Electronics Limited, Eden
Grove, London N7.

TECHNICAL DATA

Power supply
Consumption

Mains voltage

Tape speeds

Tape reels

Maximum running time
Transistors, tubes

and rectifiers

Track system
Frequency range

A.C. 50 cfs (60 cfs also possible)
Approximately 70 watts

117/220 volts

3} and 7} inches per sec.

3ins. to 7ins.

4 x 2 hours.

2 transistors, 6 tubes, 4 rectifiers

Four-track

At 74 i.p.s.—40-20,000 c/s

At 3% i.p.s.—40-15,000 c/s

60 dB or greater

+0.15% at 74 i.ps.

+0.259% at 3} ips.

Gramophone, radio, regiemixer,
pedal switch, slide synchronizer,
time-switch, stereo microphone

2 push-pull final stages, for stereo
2x5 watts, monaural 10 watts.
Two loudspeakers.

3-6 Ohm . )
Also included is a built-in mixer
unit with inputs for two sound
sources.

About 281 Ibs,

164 % 144 % 74 ins.

Dynamic range
Wow and flutter

Input and sockets
provided for

Output stages and
speakers

Socket provided for
external loudspeaker

Weight
Dimensions

Amateur Tape Recording Video & Hi-Fi
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Grundig lift the lid on four new Tape Recorders

And set new styling standards inside and out!

350 Design and Development engineers went to work to produce
Grundig’s new de luwre range of tape recorders. They made the
internal layout so brilliant that the outside just had to be a world-
beater too!

Here's what you get: a complete choice of two track, two track
automatic, four track and four track automatic machines, at
sensible prices, from 37 gns.

It’s worth remembering that whatever you pay, Grundig make no
charge at all for a 7 gn. dynamic microphone, and a good-looking
protective case. You'll get an ingenious rigid plastic tape library
cassette for tape storage, a full 53” spool of Grundig L.P. or Double
Play tape, a screened multi-purpose lead, plus Grundig’s unique
12 month Warranty.

Ask us to send you the latest leaflet that dots the i’s and crosses

" GRUNDIG (GREAT BRITAIN) LTD
LONDON, S.E.26 SYDenham 2211

Please send me details of the wonderful new range of Grundig Tape Recorders.

the t's of tape recording. You'll be delighted, and convinced that §
Grundig represents the finest value in quality tape recorders today.

NAME

GRUNDIG

Tel: WELbeck 4898

ADDRESS

Ry M('W::\

ATR/4 g

Showroom: 15 Orchard Street, London, W.1.
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lape&transistors

THE RECORD-LEVEL INDICATOR,

THE signal in the record channel is also applied to
some device capable of indicating the level of signal
applied to the record head. This, of course, is the
* record-level indicator ’. Many transistor tape recorders
employ for this purpose a single-stage voltage amplifier
feeding a rectifier and moving-coil current meter. The
signal is extracted from a convenient point in the record
channel and applied to the voltage amplifier.

RECORD-LEVEL INDICATOR

The simplest arrangement in this respect consists of a
metal rectifier or germanium diode in a shunt rectifier
circuit with a preset ‘sensitivity control’ and meter
movement. A more sophisticated set-up features a bridge
rectifier circuit, often composed of four germanium
diodes, as shown in Fig. 1. Here Trl is concerned solely
with amplification of the record signal for the meter cir-
cuit. Maximum gain is given by the common-emitter
configuration and the record signal is fed into the base
via the 10k preset resistor. This, in conjunction with the
68k, forms the base potential-divider for setting the
operating point of the transistor, as we have considered
in past articles in this series.

The 1k in the emitter from d.c. stabilisation and the 100
pF shunting it avoid degenerative feedback. The collec-
tor is loaded resistively, and the audio signal across this
load is coupled to the bridge rectifier through the 4
pF electrolytic. The rectifier system powers a 100 pA
meter movement. The audio signal is thus rectified and
the meter deflects in proportion to the signal amplitude.
The preset control is necessary to set the meter deflec-
tion just below full modulation (i.e., record-level) rela-
tive to the record current in the head. The head current
for this condition depends upon several factors, includ-
ing the amplitude of the h.f. bias, the type of head and
the type of tape.

To record the tape fully the head current may range
from about 50 pA to 120 pA as governed by the factors
mentioned above and also by the performance specifica-
tions of the instrument. The greater the magnetic inten-
sity imparted upon the tape, the greater will be the dis-
tortion on playback. High quality machines may record
to a level that does not produce much more than about
2 per cent. third-harmonic distortion on a 400 c/s sine
wave, while the ‘ popular’ category machine may pur-
posely record to a higher level to mask certain short-
comings stemming from economy of design.

In this respect, low-level recording can considerably
aggravate signal-to-noise ratio problems. We have all
discovered that the background noise on playback is
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ITS

PURPOSE AND PERFORMANCE

Record Signal
I ]

<O ~——0-100u A

Fa

h -
=]~
Reset

){L\§_M oc

10K {
=
100 J* ‘
— ®
Fig. 1. The transistor amplifier in this circuit steps up the record

signal to a level which can be rectified and then applied to a
microammeter to provide an indication of record-level.

Record signal in
25
Tri
330
S1 21K
M 52 battery
. ~®

Fig. 2. In this simple circuit a transistor is employed as the
meter rectifier (by use being made of the emitter junction) and
the signal from the output of the record channel is fed through
the capacitor and resistor to the emitter. Switch S1 is closed on
“ record ”’, with S2 open, while to measure the battery voltage,
S1 is open and S2 is closed, the 21k resistor then acting as an
ordinary multiplier to turn the microammeter into an ordinary
voltmeter. This arrangement is employed in the Philips EL3300
transistor recorder.

Amateur Tape Recording Video & Hi-Fi
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that much higher when we record only to a low level.
This is because inherent tape noises show up more when
the recording level is low and also — more important —
because to reproduce a low-level recording at normal
volume the playback gain control needs to be set to a
higher level, an action which also steps up the back-
ground noises of the amplifier itself — such as hiss and
hum. To help mask these sort of troubles one is often
tempted to increase the record level, but while this
action improves the signal/noise ratio on the one hand
it increases the playback distortion on the other.

NOISE/DISTORTION COMPROMISE

It is the job of the record-level indicator to see that the
tape is neither under-recorded nor over-recorded to suit
the compromise of distortion on the one hand and poor
signal/noise performance on the other. The maker
knows the current required in the record head to ensure
that his specification figures are achieved, so it is simple
for him to feed a controlled signal into the record chan-
nel, adjust its level for the optimum record current in
the head and then adjust the ‘record-level’ preset to
get the meter to indicate record-level peak.

The enthusiast is not usually able to make such a
critical adjustment himself, but he can, as least, adjust
the preset (i.e., that shown on the circuit in Fig. 1) to
give the best record/playback performance when a tape
record is made with the record-level indicator kicking
towards maximum peak.

For extra sensitivity, some machines may incorporate
two voltage amplifier stages prior to the meter move-
ment and rectifier, but whether this is necessary or not
depends upon where in the record channel the signal for
application to the record-level indicator is extracted. If
the signal is extracted after, say, the first amplifier in
the record channel, then two amplifier stages for the
level-indicator would probably be used. However, if
the signal is obtained at the record channel output, at
the point from which the head is fed, then only a single
amplifier stage may be used or the level indicator may
be fed direct from this signal after rectification.

In some machines the record-level amplifier may be one
of the voltage amplifier stages which is employed on
‘ playback ’ but which is redundant on ‘record’. The
* record/playback ’ switching would be arranged in this
case to switch the appropriate amplifier stage to the
level indicator amplifier in the ‘ record ’ position.

It is not uncommon to find that the record-level meter
can be switched to indicate playback signal, battery
voltage and, in some cases, the amplitude of the h.f.
bias as well.

RECORD-LEVEL/BATTERY VOLTAGE

A simple arrangement used in the Philips EL3300 for
record-level and battery voltage is shown in Fig. 2. Here
a transistor is employed as the record signal rectifier.
The collector and base are shorted and the emitter
junction acts as the rectifier. For indicating the level of
the record signal, the signal at the output of the record
amplifier is applied to the emitter through a 25 /F
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Signal in™ =~
from amplifier

Fig. 3. A slow decay on the record-level meter is possible by
including a resistor in series with the meter and a capacitor
across the meter/resistor combination, as shown.

Audio cycle

| |
i{” SSN SEN SEN
| recorded i

wavelength

Fig. 4. Here is shown the small * bar magnets " recorded on the
tape due to the programme signal. The higher the frequency of
the signal, the shorter the magnets.

Output from head—»

Frequency —=

Fig. 5. The output from the playback head, due to a tape of
constant magnetic induction over the audio spectrum, rises at
the rate of 6dB per octave until it reaches the frequency where
the head and tape losses cause the rate of rise to decrease and
eventually the output falls.
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TAPE AND TRANSISTORS

isolating capacitor and 330-ohm resistor. S1 switches
“on’ and the meter M deflects in proportion to the
amplitude of the record signal.

For checking the battery voltage, S1 switches ° off * and
S2 switches "on’. This disconnects the movement from
the emitter junction and puts the 21k multiplier resistor
in series with the battery and the movement, the latter
which then acts as an ordinary voltmeter.

The type of level indicators described are essentially
* peak programme meters ’. This is, they respond to the
peaks of the audio signal. This type of indication is best
for tape recording since the tape tends to overload on
the peaks of signal, and a meter which is based on an
integrating action fails to show such peaks, indication
being related more to the overall loudness of the pro-
gramme. A meter of this kind is scaled in volume units
(VU’s).

SLOW DECAY CHARACTERISTIC

Ideally, the peak programme meter should respond
very rapidly to the signal peaks but decay relatively
slowly. This action facilitates the setting of the record-
level control. The type of meter movement and rectifier
system has a bearing on this, and true PPM’s are de-
signed for speedy rise and slow decay performance. It
is possible to introduce the effect artifically in some
cases by connecting a resistor and capacitor in the meter
circuit, as shown in Fig. 3. The resistor will reduce the
sensitivity of the level indicator generally, but in equip-
ment featuring a ° sensitivity ’ adjustment, as in Fig. 1,
the preset can usually be adjusted to compensate for
the loss in sensitivity resulting from the addition of a
resistor. So much, then, for record-level indicators.

PLAYBACK CHANNEL

We now come to the playback channel. The problem
here is to amplify the very weak signals in the playback
head without introducing excessive noise and also to
provide a bass-lift characteristic. The playback head
when under the influence of the recorded magnetism on
the tape is rather like a very small dynamo. That is,
across the winding of the head is produced a very small
alternating voltage corresponding to the frequency of the
original sound.

The strength of this signal voltage is governed by the
strength of the magnets imparted to the tape, the num-
ber of turns on the head winding and by the rate of
change of the magnetic field across the head gap. The
first two of the above factors are fixed (a) by the record-
ing (i.e,, by its depth) and (b) the design of the play-
back head. The third factor is related to the frequency
of the signals recorded on the tape.

A complete cycle of audio signal causes on, say, the first
half cycle the pole pieces either side of the gap on the
record head to polarise magnetically north-south and on
the subsequent half cycle to change to south-north. On a
constant tone signal (sine wave), therefore, the head
pole pieces alternate continuously in polarity.

Since the tape is passing the pole pieces at a constant

speed, this effect imparts upon the oxide surface of the
tape two small bar magnets for each complete cycle of
signal. This is shown in Fig. 4, The overall length of the
two magnets is thus equal to the recorded wavelength
of the signal, a factor which is worth keeping in mind.
Now, one can appreciate from the drawing that the
length of the magnets decreases as the frequency in-
creases and the wavelength decreases. | described earlier
in this series how the tape induction falls with increas-
ing frequency due to the self-demagnetisation of the
very short magnets that the record head endeavours to
impart upon the tape. It was also shown in the same
article how this trouble is partly countered by recording
with a treble lift. (ATR Feb. 1965).

With a dynamo, the faster the speed of the armature or
magnetic rotor, the greater the output voltage. With a
playback head the same principle applies. Instead of
the armature or magnetic rotor, however, we have the
magnets on the tape. Clearly, the shorter the magnets,
the quicker they as a whole pass the gap. This means
that the shorter, ‘high-frequency’ magnets give a greater
rate of change of magnetic flux across the head gap than
the longer, * low-frequency ' magnets.

By the same token as the faster rotor speed of a dynamo
giving a greater output voltage, so the shorter magnets
passing the playback head give a greater voltage from
the head winding. On playback, then, we obtain from
a tape of constant magnetic induction over the audio
spectrum, an output which rises progressively with the
frequency, as shown in Fig. §.

6dB PER OCTAVE

The rise in output voltage is at the rate of 6dB per
octave. A rise of 6dB means that the voltage doubles
for each octave. One would expect this, thinking of
it in the light of the foregoing. Each octave the fre-
quency doubles. Therefore, the rate of change of flux
across the gap of the playback head doubles. From the
dynamo analogy, this is the same as the rotor speed
doubling. It is only natural, then, that the output voltage
should double as the frequency is raised over each
octave, or doubled.
In practice, this natural rise in output voltage only goes
on up to a certain frequency. The rate of the rise then
decreases, and as the frequency is further increased the
output voltage tends to fall. These effects result from
the self-demagnetisation of the very short, high-
frequency magnets on the tape, as we have seen, and
also from the losses in the playback head itself. Losses
tend to attenuate the higher frequency signals and thus
cause a drop in the output voltage. We have seen that
the drop is partly countered by the treble boost applied
during the recording process.
We certainly need to do something about the bass
attenuation, for if the voltage from an unequalised head
amplifier were applied direct to a channel with a flat
response, we should be very much troubled by apparent
treble boost. In transistor tape recorders we can use the
inductance of the playback head to assist with boosting
the bass and next month I will show how this is
accomplished.

GORDON J. KING

Amateur Tape Recording Video & Hi-Fi
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You're looking at one of the outstanding features
of the all-transistor Truvox stereo amplifier.

Immediate availability.

Semi-
conductor
complement :

Tan
controls :
Frequency
Response:

Power
output:

20 transistors, 4 diodes

P.UA— 50mV at 100K
P.U.2— 3.5mV at 50K
Tape — 150mV at 100K
Tuner— S0mV al 100K
Aux. — 50mV at 100K

Treble— . ..

Plus or minus 1db from
1db .,

W

12
15

R.LA.A. ch teristics

" "

e Bass — plus or minus 15db at 50 cps

15db at 14 kes

15 cps — 30 kes at 1 watt
20 cps — 20 kes at 10 watts

10 watls per channal across 15 ohms

8 ohms
4 ohms

Tape out:
Hum, noise:
Power
required :
Dimensions:

Other
facilities:

Scratch filter — 10db at 12 kes commencing at Gkcs
Rumble filter — 14db at 20 cps commencing at 70 cps

Ik: —50dbat1kes

200mV

P.U.1 and P.U.2—55db, tape, tuner and
auxiliary —&0db

100 — 250V A.C. 40-80 cps 45 walt max.

16" wide x 6§" deep x 53/16" high

Ster switch, tape/
switch, balance control, stereo headphone
cutout socket.

Write to Ken Smith 10f reviews and illustrated literature.
TRUVOX LIMITED + NEASDEN LANE - LONDON NW10 - TELEPHONE: DOLLIS HILL 8011
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When you're tops the only thing
left to improve is supplies. That's
what Truvox have done for theirall-
transistor, fully compatible, all-
British 10 4+ 10 watt TSA 100
Amplifier. The spec. will tell you
how good it is. 49 gns will get you
oneright nowatyour Truvox dealer.

A—
TRUVOX
i
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WILD LIFE
RECORDING

B BC COMPETITION

MR. A. G. FIELD OF REDDITCH WINS WITH

WHARFEDALE

After using a Wharfedale Super 8/RS/DD in a Wharfedale
PST 8 cabinet for quality monitoring, Mr. Field was able
to select two winning tapes from his collection, and as a result
was judged first in class 5, an atmosphere recording of * Dawn
Chorus of Doves in Summer."” Mr. Field also came second in
Class 1 for a * Great Spotted Woodpecker Drumming.”

i

FROM

GRAMPIAN SOUND EQUIPMENT
INTEGRITY THAT YOU HEAR

After years of research, Grampian proudly present a
microphone with a really good frequency response, high
sensitivity and a genuine cardioid pick-up pattern. More—
it is rugged enough to withstand hard usage — and is still
in the medium price range.

Especially useful under difficult conditions, the Grampian

Cardioid is fully up to the highest Grampian standards of

workmanship, reliability and integrity.
Frequency response: 40 c/s to 12 Ke/fs. Available in four
impedances. Obtainable NOW from your Grampian dealer.
Low impedance — £14. Other impedances — £15

Fullest details from your dealer or from:

GRAMPIAN REPRODUCERS LTD

Hanworth Trading Estate, Feltham, Middlesex. Feltham 2657

rampian ?

-

WHARFEDALE WIRELESS WORKS
LTD.

IDLE, BRADFORD, YORKS. Tel. idle 1235/6 Grams: "Wharfdel" Bradford

Complete with
razor cutter
only 18/6

THE PROFESSIONAL
TAPE SPLICER

—The most reliable and easy to use.

All metal—beautifully plated—compact in size—
mounted on flock covered base, Easily and per-
manently attached to your tape recorder.
Ferrograph, Vortexion, Reflectograph and
Wearite decks already have fixing holes for the
Bib splicer.

Clamps hold the magnetic or leader tapes in the
precision cut channel—no danger of damaging
the edges—most important with 4 track record-
ings. Right angle and oblique cutting slots are
provided to facilitate editing to a syllable.

The Bib tape splicer saves tape and makes
editing a fascinating hobby.

More Bib splicers have been sold in recent years
than any other make. It is incorporated in the
“Scotch' Tape Accessory Kitand is used by re-
cording studiosand broadcastingorganisations.

MULTICORE SOLDERS LTD.

MULTICORE WORKS, HEMEL HEMPSTEAD, HERTFORDSHIRE
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TAPE  CLUB NEWS

ONE POINT which has been cropping up with increasin% regularity of late has been the question of the ideal number of

members for a club. Some clubs feel that in a small clu

while others are proud of the record membership they have enrolled.

with limited membership there is a much greater sense of loyalty,

There is much to be said for the small club, and it is true that members of such a club feel a far closer tie between themselves.
Organisation costs for a small club are generally much less too, particularly as it is often possible to meet in a private house,
rather than going to the expense of hiring a room. But against all this there are a number of disadvantages, notably the
limitations of equipment. Unless a small club has some particularly wealthy members, it may well prove difficult to acquire
much in the way of ancillary equipment. Demonstrations too, may be difficult to arrange, for a company may feel it is just
not worth the expense of sending a representative any distance if he will have a maximum audience of six.

But perhaps the gravest disadvantage of the small club is the lack of competition. In a large club of perhaps twenty, thirty,
or even forty members, there is terrific scope for competitions, between both individual members and teams, and rivalry can
be very keen. Half a dozen experts in a large club can set a really high standard as an incentive to their fellow members; one
expert in a small club seldom has the same effect.

One club in particular seems to be proving these points. Rugby club are now proudly announcing an all-time record member-
ship of 55, and are wondering if this a national record for a tape club, as well as a_personal one. Certainly the club is doing
excellently this year, going from strength to strength, not only in numbers, but in activity and success. Is there a greater safety
and more security in numbers ? Has any club ever had more than 55 members ? I'd be interested to hear.

CLUB OF THE MONTH

Again there’s no doubt that Rughy are
the tops this month. With that all-time
record membership 1 told you about,
there's no shortage of brains to supply
the ideas, or of hands to carry them out.
Nine of the members joined in the club’s
first year — 1958 —and deserve a big
hand for loyalty and enthusiasm. Craziest
money-raising idea came from Len
Stephens, who auctioned a tiny banana
and thus raised 8d for club funds! Len
is also directing a club group to provide
tape and tape/slide shows to local homes
for the aged, while Rosemary Scott and
Alec Lovett are directing the re-formed
drama group. An excellent talk on
amateur tadio, complete with a two-way
link-up to Sutton Coldfield, was made
possible by the club’s landlord, who very
kindly permitted a [5-foot aerial to be
erected for the occasion.

GOING INTERNATIONAL (1)

Glad to see Southall T.R.S. back in the
League picture. They seem to be going
quite international, providing P.A. for a
big function in aid of European unity,
at which the local borough of Hayes and
Harlington was presented with the first
official European flag for their outstand-
ing work for the promotion of European
unity. A team of four used a total of six
mics, three recorders, mixer, 50 watt
amp., column loudspeakers, etc. A copy
of the recording has been placed in the
borough archives and another copy is
being sent to M. Lujo Toncic-Sorinj,
Austrian M.P. and representative of the
Council of European Municipalities.

A copy of 'another tape, this time of a
local Christmas service, is being sent to
America. Club meetings are now being
held at Talbot Road School, Southall,
each Monday at 7.30 p.m. Membership
enquiries should be made to Mr. R.
Guest, 13 Fleming Road. Southall.

ON THE BEAM

My hunch about the hitherto silent
Scottish clubs seems to have been right
on the beam. Dundee Tape Club secre-
tary Charles Aitken tells me that any
sounds, however hi-fi, are apt to be
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rather shattering if listened to within two
weeks of December 31st! This explains
the club’s five-week recess! Since then,
however, things have worked their way
back to normal. Charles himself gave a
discussion and demonstration of micro-
phones and mixer units, and Chairman
Don Smith provided a tape/slide show.
A visit to the language laboratories of
the local Education Authority has been
arranged, and all members are keen to
see just how effective the multi-tape deck
teaching unit is.

JOINT SUCCESS

During the festive season, Great Yar-
mouth T.R.S., aided and abetted by other
clubs up and down the country, success-
fully recorded greetings, messages and
requests for people in local old folks’
homes from their friends and relatives.
This scheme worked so well and pleased
so many, that the club has been asked
to provide similar programmes through-
out the year. Great activity has been
centred around the recent club Trophy
competition, and a Member's Tape Night
also kept evervone busy.

AS OLD AS THE HEATH

After a highly successful visit to Thorn-
ton Heath club to give a demonstration,
Mr. Nat Cohen discovered a recorder
that he had forgotten he possessed.
Wondering if it might be of some use to
the club, Mr. Cohen rang John Bradley
and described the machine. Estimated
date of production—1948 or '49. Speed
—3% i.p.s. only. Tracks—apparently full
track only. Spools—7-in., similar to the
modern Ferrograph style. Tape—paper.
Tape—paper ! And, when the machine
found its way into John's hands, those
paper spools were transferred on to a
rather more modern machine and repro-
duced perfectly!
ACCOMMODATION PROBLEMS
Members of the Hinckley T.R.C., find-
ing themselves faced with a possible
accommodation problem, have taken the
foresight of solving it before it arises!
The landlady of their present premises
warned them that she would be leaving,
and that the new landlord might not
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agree to continue their tenancy. Naturally
the club is disappointed, for much hard
work has been put into making the room
suitable for recording, etc. However,
someone remembered that the local
Labour club had offered them the use of
their clubroom if ever it was needed, and
arrangements have now been made for
the club to take this offer up.

ALL THE NOISES IN THE ARK

Has your club ever been asked to record
all the noises in the Ark? One club
which has this somewhat dubious task
on its hands is the Walthamstow and
District T.R.S. A local school has re-
quested the complete sound effects to
back their production of “ Noah,” a play
by Andre Obey. Another local group is
also seeking help — this time in the form
of an illustrated talk in sound on tape
recording. The club is, unfortunately,
losing the services of its very hard-
working secretary, Tony Norton. Tony
has just announced his engagement
(Congratulations !) and doubtless domes-
tic issues will preoccupy his mind.
PIRATES OF PENZANCE

A complete production of that famous
Gilbert and Sullivan work, “ The Pirates
of Penzance,” has now been taped by
the Ipswich and District T.R.C. The
recording, made by Colin Lockwood and
Paul Cross has been presented to the
Ipswich Blind Society for a future pro-
gramme. Another Lockwood (David)
presented an interesting film show,
which included many travel films which
had other members gasping for their
summer holidays. More than 50 mem-
bers and friends of the club attended the
recent social evening with buffet dance,
with Russell Burgess as M.C. and Ken
Lingley providing a Tombola session.
Mr. Dakin, of Elstone Electronics, and
Mr. Griffith, of World Record Club,
have both been recent visitors to Ipswich.
IMPROVEMENT SESSIONS

Members of the Derby T.R. Club have
decided to set aside a portion of each
meeting to the theory and practice of
improving recordings. The more accom-
plished members will be available to give

4
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THE MOST COMPACT MAINS
AND BATTERY RECORDER

Single speed 3% ips. twin track for use on mains,

batteries and car batteries.

THE NEW OPTAGORD 408

39 GNS

OPTACORD 414

Specification as Optacord 408 plus dig. counter,

tone and volume controls,

OPTACORD 414 DIA

As Optacord 414 with built-in synchronization

for automatic slide projector.

THREE-IN-ONE

MAINS -

BATTERIES -

51 GNS
62 GNS

CAR BATTERIES

HIGHGATE ACOUSTICS

Approved Loewe-Opta Stockists

71/73, Great Portland Street,
London W.1.

Telephone : M USeum 2901/6

Alexanders,
Holburn Street,
Aberdeen.

Bristol & Cardiff
Tape Recorder
Centres,

J. 4. Allen Ltd.,
The Quadrant,
Bournemouth.

Arding & Hobbg
Ltd., Clapham
Junction, S.W.11.

Audlocraft,
20 Kettering Road,
Northampton.

Barkers Ltd.,
31, Oxford Road,
Worthing.

Barretts
of Canterbury.

Battys (Rhyl) Ltd.,
Rhyl. (Tel. 2621).

Wilf Plant,
Asfordby,
Mowbray,

Melton

Bon Marche,
Northgate Street,
Gloucester.

Leonard Booth,
35, Soutn Street,
Eastbourne.

Brown & Son
Ltd.. 24/28, George
Street, Hull.

Francis of
Streatham, 169,
gtreathnm High St.,

Gilbert Pianos Ltd.,
37 Southchurch
Road, Southend.

Brown, Mufl's
Bradford, 1.

Grimes Ltd.,
King Street,
Wigan, Lancs.

Jones & Higgins,
1-41 Rye Lane,
Peckham, S.E.15.

Paish & Co.,
130, Union Street,
Torquay.

Joplings Ltd.,
John Street,
Sunderland.

Kendal Milne
& Co., Deansgate,
Manchester 3.

Camera Thorpe,
6/8, Osmaston Rd.,
Derby.

Campkins Audlo,

Guildhall Tape
Recorders, 33,
Guildhall Street,
Folkestone.

E. Har

21, Harkett Street, eaves
Cambridge. Iﬂ‘ﬁgcklhgﬁn}vay Rd.,
Chelsea Record Harveys,

Centre, 203, Kings
Road, S.W.3.

Chiesmans Ltd.,
Lewisham, S.E.23,

High Street.
Guildford, Surrey.

John King Ltd,,
East Street,
Brighton.

Piercy's,
63. Lupus Street,
S.W.1.

Rackhams Ltd.,
Corporation Street,
Birmingham, 2.

Recording
Machines Ltd.,
119, Victoria St.,

W.1,

(” H. Steel,
41, St. Gearges
Road Glasgow.

Tape Recorder
Centre, 82, High
Holborn, W.C.1.

Tape Recorder
Centre, 30, King
Cross St., Halifax.

J. H. Tate & Co.
Ltd., 45, Crowtree
Road, Sunderland.

R. S. Kitchen Ltd.,
22, King Edward
Street, Leeds 1.

Lancashire HI-F1
Ltd., Tape Centre,
8, Deansgate,
Manchester 3.

Hamilton
Electronics,

35, London Road,
Southampton.

City & Essex Tape
Recorder Centres,
228, Bishopsgate,
E.C.2.

Radio Maintenance
{Leicesterl Ltd.,
Queens Road,

Courtney Davies,
12, Station Road,
Harpenden.

F‘r'm.as dales

1 Ltd.,
4] & 58 Every St.,
Nelson, Lancs.

J. Harrls,
231, Baker Street,

House & Son_Ltd.,
Blake Street, York.

Howard Tape
Recorders, 218 High
St.. Bromley, Kent,

R.H.0, Hills Ltd.,
Bank Hey Street,
Blackpoo{

Leech & Halg Ltd.,
112, London Road,
Oxford.

Massey'’s,

y
121/3. High Road,
Chiswick, W.4.

James McKenzle
Ltd., Grange Road
West, Birkenhead,

Misons, Hi-Fi
Specialist, Citadel
Row, Carlisle.

Nicholsons Ltd.,
High Street,
Bromley, Kent.

Tom Reekie Ltd.,
10, Bridge Street,
Stafford.

REW Earlsfleld,

Rsyland Huntley,
15, Old Bond St.,
Bath.

Selfrldges l..td..
Oxford St., W.1

Sheen Tape
Recorder Centre,
8. Station Parade,
Sheen, S.W.14.

Shel’ﬂeld Hizgh
Fidelity, 10 West
Street, Sheffield, 1.

. Smith & Son,
84, The Rock,
Bury, Lancs.

ey

Stanwood Radlo
Ltd. (All branches)

Dingles, Royal
Parade, City
Centre, Plymouth.

Imhofs Ltd.,

New Oxford St.,
w.c.2.

40 Queensway, W2.

Sémrt & Radlo,
26/29 Aldwich Rd.,

Bognor Regis.

Tele-Sales &
Service Ltd.,
9, Alexandra Dr.,
St. Annes, Lancs.

Teletape,
23 Eclgware Rd.,

The Recarder Co.,
188, West En
Lane, N.W. ﬁ

Turners
Photographic Ltd.,
., The Walk,

Ipswich.

University Audlo,
1. Peas

Cambridge.

Lloyd & Keyworth,
26, Downing St.,
Farnham.

Brlstol HI-Fi,
28 Upper Maudling
Street, Bristol.

J. W, Mansfleld,
18 Liverpool Road,
Worthing.
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TAPE CLUB NEWS continued

advice and practical assistance to those
who have not yet found their recording
feet, so to speak. Also, to give the less-
experienced members a chance of
success, the club competitions have been
divided into two sections — one for those
who have won previous competitions and
the other for those who have not yet
scored a success.
81 IN THE SHADE

A recording made at a temperature of
81° F. in the shade may seem rather far
fetched to those of us who are still
shrugging to shake off the last clutches
of winter. The tape in question arrived
at the home of Ken Upton, Secretary of
the Brighton T.R. Club, from a friend in
Singapore. So vivid were the descriptions
of life in the East that the tape was taken
to a recent club meeting, but unfortu-
nately our not-so-warm British weather
prevented some members from turning
up to hear it! Chairman Ralph Vivian
has also entertained fellow members with
stereo recordings made in local churches.
HELP !
I make no excuses for including the fol-
lowing letter word for word. It comes
from Mr. H. Calman, Secretary of the
Epping and District Tape Club. He says
—** After sounding the few locals I know
with tape machines, then a letter to the
local newsl:laﬁer a couple of months ago,
together with running (virtually single
handed) a hospital Sound Magazine,
there still remains only three of us con-
stituting a club! Any tapefletter/parch-
ment or pigeon post will answered

press service to anyone helping to
formate this club. Please Mr. Club
News Man—I am on my knees at last!
The words of a desperate man indeed, so
please wake up, all you recorder owners
in the Epping area, before Mr. Calman
goes round the bend

SPLITTING RESPONSIB!LITY
Kettering and District T.R. Club is to be
split into sections for the first time this
season. This means that responsibility
will be much more evenly shared — one
group organising demonstrations, an-
other making documentaries, and a third
for outside recording. A good way of
making everyone pulf their weight. After
the sixth A.G.M. Secretary M. F. York
of 4 Edward Close, Kettering was re-
elected.

FOR ALL TASTES

South Devon T.R. Club arranged their
recent annual dinner and dance to suit
all tastes — Chicken dinner, dancing,
games, bar, etc— at 15s. per head for
4% hours. This followed the «club’s
Ladies Night — an idea which really has
caught on fast with all clubs. “ Cinema
Organ Recordings and some of the
stories behind them ™ was the title of a
fascinating lecture given by Peter Wills,
club committee member.

TURNING TO CINE

The latest issue of “Tape and Cine Reel”
has arrived from International Tape and
Cine, but it seems to be turning more
and more to cine. Apart from an excel-
lent article by Roger Pirie and a few
news items on tape products there was

what there was was well presented, and
1 was pleased to note that the club is to
hold a tape competition.
GOING INTERNATIONAL (2)
The Thanet club writes “It's about
time something was printed in your
magazine about the best club in the
country.” So now I've had some news
I'll pass it on. The club is now offering
a number of facilities — cheap tape, a
sound magazine, club competitions, news
letters, round robins, etc. As this is now
an international ¢lub with over 100 mem-
bers, applications for membership are
invited from everyone, everywhere. Sec-
retary is Mr. George Watson, 3 West-
worth Avenue, Westbrook, Kent.
FAMOUS NAME ?
Is there a famous name in your club ? In
news from the North London club the
name Ron Goodwin keeps cropping up.
This Ron is now Chairman of the club,
and recently performed his first official
duty when he presented a pewter tan-
kard, the Tape of the Year trophy, to
Sinclair and David Scott.
NEW SECRETARIES
At Hazell’'s Club tape recording section
the new Secretary is R. J. Johnson of 83
Abbey Road, Aylesbury, Bucks., . ..
and Malcolm Parker, of 74 Copdale
Road, Leicester, has been elected Secre-
t&ryb of the Leicester Tape Recording
ub.
AUDIO FAIR (Hotel Russell, London,
22-25 April). Club Secretaries wanting
free tickets should write now to Mrs. C.
T. Cook, ATR, Haymarket Press Ltd.,

the same day of receipt—I promise ex- little for the real tape addict. But 86/88 Edgware Road, London, W2.
TOP TEN FOR APRIL
1 Rugby 6 Hinckley
o . |'LUSTRAPHONE
2 Bundes I the foremost name in microphones
4 Great Yarmouth 9 Derby
5 Thornton Heath 10 Brighton
THE LEAGUE TABLE 16. LV.AS. 9
1. Rugby 42 18. Ipswich 8
2. Thornton Heath 36 19, Barnsley 7 ¥
3. Walthamstow 35 20. Brighton 6 g
. Derb 20 20. Han >
5.y o R LAVALIER
5. LT.AC. 19 20. Radio Scotland 6 RIBBONETTE MICROPHONE
6. Hinckley 18 23, Esperanto 4 T|CR?Pbl:ONE " Witll: an r.djusta‘?le Paltgr
. pencil ri on micro ne nec to eave the hands
7. N. London 15 23. Epping 4 g{n ing the I;ughe'&t slt-a%d?lrd E:vee. Tihe Itavalier by
21 monaura stereoph ustraphone is most
8. Boston 14 23. Ferrograph 4 reproduction?:he Rx%h%nce?ig cl’ﬁcienll cl_\,rnar?mi-::3 miecro-
8. Southall 14 23. Friern Barnet 4 by Lustraphone is a really § phone, equally effective
; high guality product. indoors or outdoors.
10. Dundee 13 23. Hazells 4 Send for fully illustrated literature
11. Great Yarmouth 12 23. Kettering 4 LUSTRAPHONE LIMITED
icester (Dept. A.T.1), St. George's Works,
i1 Santh Devon 3 25 Tes . i Regents Park Road, London, N.W.1,
11. Uxbridge 12 23. Stereo International 4 PRImrose 8844/5/6
14. London 11 23. Thanet 4 ]
—-———
15. Coventry 10 23. Ulster 4 ]
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121 - 123 HIGH ROAD, CHISWICK, W4

West London’s main agent
for all that's best in
Danish electronics

and woodcraft

MASSEY’S

CENTRE OF SOUND

FOR THE FINEST OF
TAPE RECORDERS

BRITISH AND CONTINENTAL

BANG & OLUFSEN
SABA

GRUNDIG
LOEWE-OPTA

We stock all the best in British equipment

9.30 - 6.30 Mon. to Sat. (No lunchtime closing)
. CHISWICK 2082

YOUR LOCAL

WORTHING, SUSSEX

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

BOWERS & WILKINS LTD.
1 Becket Buildings, Littlehampton Road, Worthing 5142

TAPE RECORDER CENTRE (HALIFAX)

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

DEMOMNSTRATIONS BY EXPERT STAFF
2 years FREE SERVICE ON NEW RECORDERS aver £35

30 KING CROSS STREET, HALIFAX 'Phone 66832

WIMBLEDON’S

TAPE RECORDER CENTRE
Agents for : TRUVOX, FERROGRAPH, VORTEXION,
REVOX, BRENELL, GRUNDIG, PHILIPS, COSS0R, ETC.
Get it Taped the Expert Way—By letting us install your apparatus

TEL-LEE-RADIO

LiBerty 4946 220 The Broadway, WIMBLEDOMN, S.W.19

169-173 STREATHAM HIGH ROAD, LONDON, 5.W.16

FRANCIS

OF STREATHAM

include among their customers many who call
personally from all over the country, because
of the stocks and service in TAPE AND HI-FI
EQUIPMENT to be found there. With so many
shops to choose from, there must be excellent
reasons why people prefer to buy from Francis.
Perhaps you would care to find out by calling
or writing to us about your requirements.

* VERY LARGE STOCKS OF TAPE AND HI-FI
EQUIPMENT

% NO EXTRA FOR CREDIT UP TO 18 MONTHS
% OWN SERVICE DEPARTMENT
% FREE SERVICE DURING GUARANTEE PERIOD

FRANCIS OF STREATHAM

Between St. Leonards Open all day Phone STR
Church and Streatham Sen. Saturday 0192/0466
48

SHEEN

TAPE RECORDER AND HI-FI CENTRE

Specialists in Tape Recorders-Accessories-Hi-Fi-Stereo
Your Centre for Friendly Help-Sales-Service
B.R.C. Approved Dealer for all Models and Repairs
Pre-recorded Tapes, Mics., Tuners, Amplifiers, Speakers Etc
Details —With Pleasure — Call — Phone — Write
8 Station Parade Open 10 a.m. until 7 p.m.
Sheen Lane Early Closing, Wed., 1 p.m.

Sheen, London, S.W.14 Showrooms: PROspect 0985
(Opposite Mortlake Station S.R.)

You Can’t Afford to Miss
Stand No. 9 at the Audio Fair !

ASTERTAP

. without doubt the best value high grade
tape available today! Full range of Standard
Long, Double and Triple Play available.
NATIONALLY DISTRIBUTED BY VIDOR AND

_. AVAILABLE AT YOUR LOCAL RADIO SHOP

Manufactured in England by
Mastertape (Magnetic) Ltd., Colnbrook, Slough, Bucks.

Amateur Tape Recording Video & Hi-Fi

www americanradiohictorv com
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DEALERS

G. L. MORTON & CO. LTD.

12 OXFORD STREET
NEWCASTLE UPON TYNE

LE.C. (Leyton) ELECTRICAL CO.
120 HIGH ROAD, LEYTON, E.15
LEYtonstone 6814

Stockists  of : Ferrograph, Vortexion.

Brenell, Revox, Rogers, Armstrong, Leak,

Goodmans, KEF, Record Housing Furni-

ture, etc. TAPES by BASF, AGFA,

ZONAL 3" to 10”. Demonstrations in the
Home, Tape to Disc Service.

SHEEN TAPE RECORDER
CENTRE LTD.

Personal Sales and Service by
L. G. Francis
8 STATION PARADE, SHEEN LANE,
SHEEN, LONDON, S8.\W.10.
Showrooms: PROspect 0985
(Opposite Mortlake Station S.R.)

RECORD

THE SERIOUS ENTHUSIAST usually
comes to us after finding technical service
difficult to obtain elsewhere. WISE PUR-
CHASERS come here first, and are assured
of first class technical service at all times.
WE SUPPLY All good Hi-Fi equipment
and Tape Recorders, Part Exchange and
H.P. welcome. LAMBDA RECORD CO.,
Dept. ATR 95, Liverpool Road, Liverpool
23, Telephone GREat Crosby 4012,

SOUTHERN RECORDER
SERVICE

2 ST. GEORGE'S STREET
WINCHESTER, HANTS

Visit the Novth's Tape, Mics., Mix-

Finest Tape Re- ers, all acces-
corder Show- sories, Tape Re-
roem. All lead- cords. Separate
ing makes in Hi-Fi and con-

structors show-

stock, ready for

demonstration. g rooms, Full Tech-

nical Service.

KINGS SQUARE, YORK. Tel. 55666

WORTHING
TAPE RECORDER CENTRE

Agents for all makes of tape recorders and
hi-fi equipment. Come to the experts of
the south. Repairs exchanges, advice,

22 New Broadway, Tarring Road,
Worthing, Sussex.
Phone: WORTHING 3630

April, 1965

CLASSIFIED ADVERTISEMENTS

Classified advertisements in “Amateur
Tape Recording” cost 9d per word,
minimum 7/6. Box Nos. 1/6 extra, Adver-
tisements and remittances should be sent
to Advertisement DManager, “Amateur
Tape Recording', Haymarket Press Ltd.,
86-88 Edgware Road, London, W.2.

PERSONAL

speedy and Expert Tape Recorder and
Hi F1 Hepairs by England's leading Hl F1
Specialists. Telesonic Ltd., 92, Tottenham
Ct. Rd,, London W.l. MUS 8177,

Good news for A.T.R. readers! The sub-
scription rate for postal subscribers 15 now
reduced to 30/-. he postage wiil be paid
by the publishers. Why not take out a
postal subscription by sending your name
and address and 30/- to the Subscriplion
Department, Amateur Tape Recording,
Haymarket 86-88 Edgware Jtoad,
London W.2,

Highest cash prices offered for good quality
Tape Recorders, Hi-Fi Equipment and L.P,
Records. R.E.W, Earlstield Ltd., 266/8
IURIII,” 'Enotlng Road, London, 8.W.17. Tel.

About Whisper Teaching — the book essen-
tial for all go-ahead people. Send 6s 6d to
York House, Huddersfield.

Your personal guide to the Audlo Falr
will be in the May issue of A.T.R., a com-
prehensive preview of the best demon-
stration rooms and stands. We look
forward to seeineg vou at the A.T.R. stand
(No, 50), The May issue will also contain
all the regulax features, plus more video
news and more hi-fi articles by Norman
Rutherford, H. Burrell Hadden, E. A Rule
and D. J. Barnett, Be sure to order your
copy now!

The Arden Marrlage Bureau,

Press,

82 Links

Drive, Solihull, Warks., For a personal
and confidential service,
Globe-Trotters, Business Men, Students

and Holidaymakers, learn Languages on

Tape with Languatutor. Why? Because
our experienced Tutors and Nationals
teach you to speak the Language

naturally, without effort, and with the
correct pronunciation, in the shortest }Q:_u—
sible time. Send Now {for the ee
Brochure on French - German - Italian -

Russian and Spanish to: Languatutor
Recordings Ltd,, (Dept. AT?2), Mllton
Street, Brixham, S. Devon. Trade

quiries Also Invited.

PPre-Sleep Study. Learn difficult lessons
or parts or improve dvou.r mental powers
while you sleep! Send now for Price List
of materials; including the perfect Tape
Machine, Time Switch, Pillow Speaker,
Endless Tape Cassetites, Pre-recorded
Tapes for Learning or Therapy. Language
Courses, etc. sychology Tapes Ltd.,
(ATR), 16 I\Inzs Colleze Road, London,
N.W.3. PRI 3314.

The perfect companion to AT.R. is § mm
Magazine — an unbeatable combination
for the sound and cine enthusiast. § mm
tells you all you need to know on how to
take cine films and where to look for
subjects, Packed with news of the latest
cine developments, unbiased test reports
and hints on sound and cine. All for only
2/6 a month, or special introductory sub-
scription offer of 255 a year from
Subscription Dept., Smm, Haymarket
{??s Ltd., 86-88 Edgware Road, London

Free magazines, concession tapes, dis-
count recorders, etc., when you join

Worldwide Tapetalk, 35 The Gardens,
Harrow. S.A.E. for particulars.

49
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TAPE TO DISC

J & B Recordings. Tafe,.-’disc. Mobile unit.
Wedding experts. Willows Avenue,
Morden, Surrey, Mltcham 9952,

Tape to Dise Recording, Finest pro-
tessmnal qluahty 10 in. LP, 42/-; 12

in. EP. 21/-; 40 ft recordmg
studw 48 hour postal return service. Any
speed tapes. S.AE. for leaflet — Deroy
sound Service, 52 Hest Bank Lane, Hest
Bank, Lancaster.
Rapid Recording Service,
from your own tapes (48
Master Discs and Pressings. Recording
Studio. Mobile Recordings. Dept. A.T.R.,
21 Bishops Close, London, E.17.

Tape/Disc/Tape transfer, editing, dupli-
cating, If qualit{ and durability matter
(especially with LPs from your precious
tapes). consult Britain's oldest transfer
service. Records published for choirs,
schools, Sound News, 10 Clifford Street,
London, W.1,

John Hassell Recordings., Tape to Disc.
Studio ang mobile services, 21, Nassau
Road, London, S.W.13. Riverside 7150,

EQUIPMENT

Don't Buy A Tape Recorder until
you have visited the Barden/Grundig
Cenire opposite Dalston Junction Station
All Grundig models are available on easy
terms with generous part-exchange allow-
ances.—The Grundig Centre, 21 Dalston
Lane, E8. CLIssold 8811.

“Somerset” 10 and 30 watt output trans-
former., Transformer Equipment Limited,
Railway Place, London, S.W.19,

Join  Audio Supplg for better terms on
Hi-Fi equipment, page photo a}phlcally
illustrated (non-advertising) Cata-
I‘%glue 4/6d. — 10 Clifford Street, London,

78s and L.P.s
hour service).

MAGNETIC TAPE

.\ Unique lug' Recordtn tape top brand,

2400 %" 1200 ft, 19/6.
P & P, I!ﬁ per spool Ear ains in all sizes.
S.a.e. for list, We repalr, buy and sell re-
corders. E, C. Kingsley & Co. Ltd, 132

I'ottenham Court Road, London, W.1.
EUSton 6500

Lafayette “International” Tape, Poly-
ester:— 7" 2400 fi, 22/6; 53" 1800 ft, 20/-:
5% 1200 ft, 14/-; 7" 1800 ft, 19/-; 7" 1200 ft.
12/-. Acetates: T* 1800 ft. 14/9; 5" 800 ft
10/6; 5" GO0 ft. 8/- Refund guarantee.

“Bib" Tape Slicer, 14/11d. We also have
a full range of Message Tapes and Triple
Play Tapes all at Jowest ever prices.
P. & P. 2/s per order. S.A.E, list. Leda
Tapes, 27 Baker Street, W.1,

Mastertape, the top British recording tape,
plus the Mastertape splicing kit are now
in stock., S.A.E. details, D. L. J, Seward,
16 Longley Street, Neweastle-upon-Tyne, 4.

PRE-RECORDED TAPES

Pre-Recorded Tapes, Unigque complete
catalogue listing all makes, Mono. Stereo.
74 and 31 i.p.s., including World Record
Club tapes. Call for FIIFF co ¥ or send
1/ mailing fee. Dept. TR.2 mpe Ltd.,
23 Kdgware Road, W.2. P&D l

Could youn spare an hour of your time
once a month to help Oxfam? Extra
voluntary helpers urgently needed to
collect 2s. 6d. Pledged Gifts from eight
friends or neighbours. You could easily
raise £1 a month. A Devon helper writes:
“Everyone has been so kind and willin
and I've made new friends throug
collecting.” Please write for explanatory
leaflet to Miss Joam Chapman, Room G50,
Oxfam, Oxford.
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MAKE SURE YOU READ THE MAY
ISSUE OF AMATEUR TAPE RECORDING

® ELIMINATING HUM IN AUDIO AMPLIFIERS @ MORE ABOUT STEREO BY BURRELL
HADDEN @ TAPE RECORDERS IN THE MAKING @ THE RULES OF COPYRIGHT @ LATEST
VIDEO NEWS @ FINAL ASSESSMENT OF THE 1965 AUDIO FESTIVAL @ AND MUCH MORE
@® ALL IN THE MAY ISSUE @ ON SALE APRIL 23rd @ PRICE 2/6 @ ORDER YOUR COPY
NOW @ OR USE THE SUBSCRIPTION FORM BELOW.

AMATEUR TAPE RECORDING VIDEO & HI-FI
SUBSCRIPTION FORM

Make certain you receive your copy of Amateur Tape
Recording, Video and Hi-Fi by completing this form and
sending it, with your annual subscription to:
AMATEUR TAPE RECORDING VIDEO & HI-FI,
SUBSCRIPTION DEPT.,

HAYMARKET PRESS LTD.,

86 - 88 EDGWARE ROAD,

LONDON W2

Please send Amateur Tape Recording, Video and Hi-Fi

for one year, commencing with the next (.........cocevmevnennnns )

issue, to the address below. I enclose the annual subscrip-
of thirty shillings (30s.) We pay the postage.

Tape Club members wishing to avail themselves of the
special Club Subscription rate of 25s per annum should
apply to their local Club Secretary. All Club orders must
bear the Club Secretary’s signature and be sent to the
Subscription Department.

ADVERTISERS IN THIS ISSUE

Page Page
Agfa tessssnssssssanesiicaiaanes 35 Lustraphone 47
BASE aisasanienie 51 Massey's 48
Bang & Olufsen ............... 2 Mastertape .. A48
Brenell ... .......ccovivinnianan 31 Multicore Solders ............ 44
Clarkson Tours ............... 12 George Mewnes ............... 38
Ferrograph  ..................... 51 Philips Ty | |
Francis, Streatham . 48 Rapid Recording ..... 50
Grampian 44 Sheen TR Centre 48
Grundig . 39 Tandberg  ........... 8
Highgate Acoustics . cooe 46 Truvex ... 43
Howard ........................ 36 Vortexion R |
Iiford (Zonatape) ............ & Wesgrove PO T Py P prrc g |
Jordan-Watts .................. 16 Wharfedale carerssiaes 15 & 44
Kedak cesririesssssicaiesiess 3 World Record Club ...... 4& §

L._ LEARN WHILE -
V(1] - N4 JJ Languages, studies,

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

SLEEP-O-MATIC UNIT

including two-speed tape recorder complete with microphone, 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 on ‘“‘Sleep Learning'' and ''Mental Power Through Sleep
Suggestion.'” Full details on request.

RAPID RECORDING SERVICE

21 BISHOPS CLOSE, LONDON E.17

Published by Haymarket Press Ltd., 86-88 Edgware Road, London, W.2. All communications to: Amateur Tape Recording Video
& Hi-Fi, Haymarket Press Ltd., 86-88 Edgware Road, London. W.2. Printed by Athol Press, Douglas, Isle of Man,
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i I knew you'd geta §
808 Ferrograph in the end’ g

‘1 knew you'd get a ‘Ferrograph’ in the end!”

““Yes, I must admit it’s simply superb. Y'know,
when you told me that the ‘Ferrograph’ was
really outstanding, | was just a little sceptical.
Now I'm not. You were absolutely right—it’'s a
first-class engineering job. These ‘Ferrograph’
people certainly know their stuff.”

“They should do—~they manufactured the very

first British tape recorder way back in '48.""

“Well, it's obvious that they built a lot of know-
how into this machine: its performance is
everything you said it would be—and more.”

“Fine! I've had my ‘Ferrograph’ for years and
it still gives me the same high performance as
when | first bought it, so | knew I'd be safe in
recommending the ‘Ferrograph’ to you."

The Incomparable SFEFFOGraph

THE FERROGRAPH COMPANY LTD., 84 BLACKFRIARS RD., LONDON, S.E.1. WATerloo 1981

www americanradiohictorv com
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ON BASF LETTER TAPES SPEGIALLY PAGKED FOR MAILING

BASF LETTER-TAPE enables you to talk
to relatives and friends anywhere in the
world. BASF insistence on highest quality
production makes the Letter-Tape extra
sensitive to capture every shade of
expression, Delight your friends far away—
let them hear your news on the 150 feet
long-play tape specially made for mailing.
The lightweight BASF Letter-Tape comes
complete with mailing carton and reply labels,
and costs only 5/6d.

" AUTHENTIC SOUND NEJF

A BASF CHEMICALS LIMITED, 5a GILLESPIE ROAD, LONDON, N.5. TEL: CANonbury 2011
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