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EDITORIAL COMMENT

The theme for this issue of ATR is Summer
Time is Outdoor Recording Time and to this
end much of our editorial is devoted to port-
able tape recorders and their use and to the
subject of getting out and about generally.
This issue also contains the full rules and
entry form for the British Amateur Tape
Recording Contest of which ATR is now
one of the sponsors and your Editor a mem-
ber of the committee. The reason for men-
tioning both outdoor recording and the
BATR contest in the same paragraph is be-
cause of the connection between the two, not
an entirely direct one perhaps, but $till worth
a commeat. If you should happen to fancy
making an actuality or documentary tape for
the contest you may well find some ideas and
guidance in this issue. There is more to come,
for by the time this copy is on its way to the
printers I shall be off on two tape and travel

ventures of my own. One will be taking me to
the Continent in search of ‘record-your-holi-
day’ type of material and the other to Norfolk
on a recording-the-sounds-of-the-countryside
safari, all of which I hope will provide more
ideas for the actuality-documentary enthusi-
asts. Of course, the other classes in the BATR
contest have not been forgotten and to this
end there will be articles and guidance on
music recording, speech and drama, technical
experiment and, last but not least, recording
in schools, Some of these subjects have al-
ready been dealt with in ATR, so a little
research into some of the feature articles in
recent issues may be worthwhile. Back copies
of ATR are available (write for list, en-
closing sae). Now a final appeal — please sup-
port the British Amateur Tape Recording
Contest this year by making a tape. You have
nothing to lose and you could win a valuable
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trophy and/or some useful equipment.
FCJ

FRONT COVER

This month our picture shows Moira Ship-
pard, ATR Assistant Editor, recording an
interview with blind Hammond organist and
ATR reader ‘Eddie’ Gates of Norwich. Eddie
is a member of the Hammond Organ Society
and a tape recording enthusiast who is always
pleased to meet ATR readers at the Ship Inn
at Reedham in Norfolk, where he plays his
Hammond every evening during the summer,
Qur Assistant Editor recorded some of his
delightful playing with the Sennheiser MD
421 microphone and Uher 4000 Report-L
portable tape recorder. A visit to the Senn-
heiser microphone factory in Hanover is
featured on page 24 of this issue,
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Greatest pre-recorded tape offer ever made!

Iake one

(justa
fraction
of basic

for B

a 37 ips tape

(OR 12" LP IF YOU PREFER)

HERE'S WHY We want you to prove for
yourself that what we say about World
Record Club recordings is absolutely true
—that for sheer quality they are unsur-
passed by any other records selling at
any price. Anywhere!

So choose any one of these magnificent WRC
recordings, and actually test it yourself on your
own home equipment for 7 days. And read through
the fascinating literature we shall send you about
WRC, and seriously consider joining Britain’s
finest record club. You’ll find WRC’s annual
programme of 120 special club releases very temp-
ting! The cream of the World’s great Classical,
Folk, Jazz, Popular and other music as well — and
all offered exclusiyely to members at special
privilege prices.

7 Band of the Royal Scots

Greys plays regimental
music. 12 items include Colonel
Bogey: Semper Fidelis; EI
Capitan.

PIANO CONCERTO

- Alexander Jenner in an

6 3 electrifying perform-
ancewiththe Bavarian State
Radio Orch., led by Odd Gruner-
Hegge.

L\ :
36 Blue Danube; Emp-
eror; Vienna Woods:
Voices of Spring: Roses from
South — glittering waltzes by
Vienna Symphony Orch./Rudel.

6 Glorious melodies per-
formed by Jacqueline
Delman, John Larsen, Linden
Singers, Sinfonia Orch./Holl-
ingsworth.

6 Fidelio Overture; Brahms

St. Anthony Vars: Men-
deldsohn Hebrides Overt; Sieg-
fried Idyll —exciting interpreta-
tions.

RACHMANINOV

PIANO COI&)ERTO NO2

s
Cooper plays this trium-
phant concerto with the Sin-

fonia under Dods. Also Saint-
Saéns’' Aouet d'Omphale,

4+ This offer is strictly limited and is confined to one reply per household.
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THE KING and I

2 Star cast sings all the

famous songs: Hello
Young Lovers; | Whistle a Happy
Tune; Getting to Know You, etc.

1 Sinfonia of London, con-

ducted by Muir Mathie-
son, give a splendidly moving
performance of this well-loved
work.

3 John Hollingsworth con-

ducts the Sinfonia of Lon-
don in a thrilling performance
of this famous ballet music.

'CARMEN

'L'ARLESIENNE
T4 S sliondenunde

scintillating performances of
Bizet's two delightful suites.

BRAHMS

o
YVIOLIN CONCERTO IN D MAJOR |

4 Covent Garden Ballet,

conductor the late John
Hollingsworth, in a sparklingly
fresh rendering of this lovely
ballet.

Complete hit parade
on one disc—includes

56

Help; Colours: There But for
Fortune; Ticket to Ride; You've
Got Your Troubles; plus 7 more
smash hits.

3 0 Memorable playing by
Endre Wolf with Sinfonia

of London

Collins.

under Anthony

443" kers Chart-topping
MORNING TOWN
RIDE; BLOWIN' IN THE WIND;
10 more hits.

30 Vintage collection of

ballads by the Big
Daddy of folk-singers. Tracks
inc. Early One Morning., The
Irish Rover.

murmns“m

8 Star cast singing all the

greats like Climb Ev'ry
Mountain; Do-Re-Mi: Lonely
Goat-herd; Favourite Things
etc.

Selections are also !
available as
12" Stereo 4
or Mono

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

NO

still keep my recor

se nd i TO WORLD RECORD CLUB, P.0. BOX 16, HAYES, MIDDLESEX

I want to accept your remarkable invitation and to know all about Britain's brightest
Record Club, Please send me, without further obligation, the recording I have indicated
below, together with free illustrated brochures about wre and detalls of your special
Introductory Offer. I understand that even if I take no further interest in the Club, I may
ding and pay you only 6/11 (plus 2/- p & p). Or, if I wish, return my
recording in perfect condition and owe you nothing.

IMPORTANT ! THIS IS YOUR ADDRESS LABEL — PLEASE PRINT CLEARLY

MY CHOICE IS NO.

MONEY

STREET

your
choice

TOWN

406 Your membership number - please
quole on all correspondence,

NOW! P

COUNTY..... . ;
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Enter cholce xmmbcr
& prefix only in box.

| Tick Tick Tick
l'or for foral

no  stereo ips
12'1..]" 12 LP mona

and N. Ireland only.

tape
This affer applies to G.BJ

— =
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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. A special PPM type meter is now used.

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 playback stereophenically or monaurally with its own amplifiers of 31 watts each.

Speeds 1%/33/7f i.p.s. Price: £172 0 0

Speeds 3%{7—;—;1? i.p.s. Price: £180 0 0
The Vortexion 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.

Speeds 1%/33/7% i.p.s. Price: £1I510 0

Speeds 33/73/15 ip.s. Price: £128 0 0
The Vortexion 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.

Speeds 1%/32/7L i.ps. Price: £96 7 0

Speeds 33/74/15 ip.s. Price: £107 3 0

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.19

Telephone: LIBerty 2814 and 6242-3-4 Telegrams: “Vortexion London, S.W.I19”
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THE 1967 BRITISH AMATEUR
TAPE RECORDING CONTEST

Silver trophies and other valuable
prizes in seven different classes

Ten magnificent trophies — a first prize of cash and equipment
to the value of £100 — other valuable equipment prizes — the
possibility of hearing your tape broadcast on the radio. These
are the rewards awaiting competitors in the 1967 British Amateur
Tape Recording Contest. To give everyone a chance, whatever
his or her special interest, there are seven different categories
in which you may enter. Making a contest tape is great fun and
it does not need to be a difficult technical exercise — some of the
simplest tapes have been notable prize winners in earlier con-
tests. Start planning your entry — now!

Study the classes in the contest and you should have no difficulty
in getting ideas for interesting tapes. There are many sounds
around you which form excellent recording material that you
can begin to collect immediately. Plan your tape carefully, think
out the idea clearly, consider whether you need to prepare a
simple script, try a rehearsal or a ‘dummy run’.

Remember, particularly, that you do not have to stretch your
recording to fill the whole of the permitted playing time for
entries. Shorter tapes are often better tapes, so think carefully
about your editing before you submit your tapes. The Judges will
take into full consideration the capabilities of your tape recorder
and any other equipment you use so that you will not be handi-
capped by modest resources. Tapes will be judged on subject
matter, quality of recording and originality. The panel of judges
will have special knowledge of amateur recording and their
decision will be final.

The outstanding tape in the contest will be designated Tape of
the Year and will win a silver challenge cup plus cash and equip-
ment valued at £100 or more. There will be handsome silver
trophies awarded to each class winner and other prizes of cash
or equipment, The awards will be presented at the International
Audio Festival and Fair in London in the spring of 1968 and
winners will have their fares paid to London for a special cele-
bration party. All cups and trophies will be held by the winners
for one year.

The Organizing Committee is composed of leading audio jour-
nalists Donald Aldous, John Borwick, Douglas Brown, John
Crabbe and F. C. Judd with C. Rex-Hassan, Director of the
International Audio Festival and Fair, as Chairman, Miss Brenda
Marriott of Grundig as Vice-Chairman and Hon. Treasurer
with John Bradley as Hon. Secretary, representing the Federation
of British Tape Recording Clubs.

RULES OF THE BATR
CONTEST

1. A tape recording may be entered in any of the following classes:

Class 1 Sketches, playlets, prose and poetry
reading. Fantasy and monologues,
Maximum duration 10 minutes.

Sound story based on fact — in-
formative, imaginative and/or en-
tertaining and travelogues.
Maximum duration 10 minutes.

Speech and Drama

Class 2 Documentary

Class 3 Music Liye vocal or instrumental perform-
ances.

Maximum duration 10 minutes.

Sound snapshots, interviews, inter-
esting or historic sounds and on-
the-spot interviews.

Maximum duration 4 minutes.

Class 4 Reportage

Class 5 Technical Experiment Sound compositions, electronic
music, musique concrete, multi-
track recording, trick recording.
Maximum duration 4 minutes.

Class 6 Schools Recordings of any aspect of school
life or activities made mainly by
the pupils. Age groups are — infants
(up to 7 vyears), junior (7 to 12
years), seniors (over 12 years).
Maximum duration 10 minutes.

Class 7 Set Subject A tape letter to someone abroad.

Maximum duration 4 minutes.

2, Prizes will be awarded for the best tape in each class. There will
also be special prizes for the best stereo tape and the most humorous
tape. The tape judged to be the best in the contest will be selected
as tape of the year and will win a major award.

3. Tapes must not exceed in playing time the maximum durations
given in rule I but may, of course, be shorter.

4. The contest is restricted to amateurs. Those with technical experi-
ence in professional studios are ineligible. The production of tapes,
the work of recording and editing processes must be entirely that of
the entrant.

5. No tapes submitted may contain anything taken from radio or TV
transmissions or commercial recordings, Any competitor who has
fully or in part used any literary or musical production of which he
is not the author or composer and which is still in copyright must
obtain authorization from the author, composer or organization
owning or controlling the copyright and must produce this form and
must state expressly that the author, composer or the organization
owning or controlling the copyright forgoes any payment by any
broadeasting organization which may transmit the recording (this
does not imply that, in the countries where they apply, the normal
rights of payment arranged by the organizations owning or controlling
the copyright are relinquished).

6. Recordings must be made on standard } inch tape at 1%, 3}, 7%
or 15 ips. Stereo recordings may be entered. The programme must
commence at the beginning of the tape and only one track may be
used in mono or two tracks in the case of stereo or duoplay. When
judging there will be no reversal of spools to hear second tracks.
Tapes should begin and end with white or coloured leader tapes,

7. Each tape must be entered in one class only, but competitors may
submit entries in any or all classes. The judges are at liberty to re-
allocate entries to classes other than those named by the entrants
where this is considered appropriate.

8. British entries for the International Recording Contest (CIMES),
1968, will be selected by the Federation of British Tape Recording
Clubs from among the entries submitted to the 1967 British Contest.
The prizewinning tapes in the British Contest will not necessarily go
forward to the International Contest.

9. All tapes will be returned to the competitors provided that ade-
quate return postage is sent with the entries, The contest organizers
will retain copies of the winning tapes and those of the runners-up.
Copyright of these will be the property of their owners but the
contest organizers reserve the right to arrange for the publication of
the whole or parts of any or all of them by radio, disc or tape or by
any other means,

10. The contest is open only to those normally resident in the UK.
The decision of the judges will be final and no appeal may be made
nor any correspondence entered into.

11. The closing date for receipt of tapes will be Saturday, 30 Decem-
ber 1967. No entries received after that date can be considered in
any circumstances. All winners will be notified immediately judging
is completed and a complete list of awards will be sent to all entrants.

12. Every tape entered must be adequately packed and properly
stamped and addressed to the British Amateur Tape Recording Con-
test, c/o The Secretary, 33 Fairlawnes, Maldon Road, Wallington,
Surrey.

A completed entry form and return postage must be included with
each tape. Name and address should also be written on small labels
firmly affixed to the tape spools and to the containers.

Special Note: Care should be taken in reading the section of the rules
covering copyright. If in doubt, consult the Mechanical Copyright

Protection Society Limited, 380 Streatham High Road, London SW16. 7
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ENTRY FORM
BRITISH AMATEUR TAPE
RECORDING CONTEST - 1967

Please complete in capitals:

INAME. oo s s s v s e s s iegs
ADDERESS i ammsi s s i (s s s i
BOE oovsyravmsenions QECUPATION .ccovevmssvsnmmsmsssssmvsisssmssn
HOW LONG HAVE YOU BEEN RECORDING? ...........ociinnnns

Details about the attached recording

1. Title if there is one

2

. Exactduration .................. TRRE i nine SOCES

3. Recorded at a speed of ......... inches per second. (Stereo/Mono)*

4. Category in which you wish it to be entered.............cccooeennn..
Speech and Drama — Documentary — Music — Reportage — Techni-
cal Experiment — Schools — Set Subject *

(* delete as necessary)

5. Make of recorder used

6. Make of magnetic tape used
7. Any other equipment used (i.e. microphone, mixer unit, tape

splicer, etc))

8. When and where was the recording made? Titles of works used,
Names of authors, composers, duration, ete,

9. Names of any assistants and how they helped in making the
recording.

I DECLARE that the encloséd tape feature is entirely my/our own
work and that I/we have not included on the tape any copyright
material from radio, television, commercial recording or any other
source for which authorization has not been granted.

Signed

LOW PRICE

omY  ICONTINUOUS
4./ - |Loop TAPE
er |CASSETTES

% TOP QUALITY HI-FIDELITY AMPEX TAPE
% NO REWINDING—200 ft. TAPE
% LONG PLAYING TIMES AT LOW SPEED

INVALUABLE FOR

Background Music— Language Courses
Announcements — Supermarkets — Stores

Shorthand and Educational Purposes

HURRY —SEND NOW TO

RADIO BLEEP LTD

[05-107 DAWES ROAD, SWé
FULHAM 1668-2998

IJ

WHOLESALE AND EXPORT ENQUIRIES —FUL I514

When you are ready for
better equipment

moveupioLUSTRAPHONE quality
LUSTRAPHONE

microphones audio equipment
accessories components : fitments
send for illustrated information

LUSTRAPHONE LTD

St. George's Works, Regents Park Road
London, N.W.1 Telephone: 01-722 8844

JULY ATR

As always — another feature-
packed edition

On Tape
* Introduction to Tape Recording - specially com-

piled for beginners

How would you like to be a recording engineer?

Versatile mixing unit

Sleep learning - is it possible?

On Test - Grundig TK125 tape recorder

- & & =

On Hi-Fi

* Test Report - Goodmans Mezzo Loudspeaker
* Report on Pre-recorded Tape

plus other interesting articles and reviews

wwwW americanradiohistorv com
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Tandberg Series?

the world's finest portable, mono
record & playback system

Features:

* Available with cither a teak finish or in the
new ‘Aero’ carrying case.

* Two or four track.

* Highest quality ‘*built-in’ speakers and amp
system.

* Suitable forall Home, Office and Educational
use.

* Micro-switch automatically stops spools
when tape runs out.

* Remote control facilities if required.

Specification:

Recording System: 4 or 2 track mono.

Tape Heads: | crasing head, 1 record/play-
back head.

Tape Speeds: 7%, 33, 1{ i.ps.

THE BEST TAPE RECORDERS BY

Speed Tolerance: Better than 1.5%.

Internal Speakers: 7" x 4” Goodman at 4 ohms
impedance.

Frequency Response:

74 i.p.s. : 30-20,000 ¢fs (+ 2 db 40-16,000 ¢/s)
33 i.p.s.:30-13,000 ¢/s (+ 2 db 50-10,000 c/s)
1% i.p.s. : 30-7,000 ¢/s (+ 2 db 60-5,000 c/s)
Wow?; R.M.S.

7% i.p.s. : better than 0.1%

33 i.p.s : better than 0.15%

1{ i.p.s. @ better than 0.25%

Signallnoise ratio:

At 5% distortion: 56 db.

Price: From 69 Gns.

Tandberg

wwwW americanradiohistorv com

Plv.;;e ad_me E'I] Hgtai?or:he_l
Tandberg |
Also full details on the Series I

6 8 2 I

1
D D ‘:‘ tick as appropriate

Post to Dept. ATR 11

Elstone Electronics Limited,
Hereford House, North Court,
off Vicar Lane, Leeds, 2.
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THE
HANOVER
EXPERIMENT

hy Bob Danvers-Walker

It is a universal characteristic of the human
race that people love to see their names in
print, can’t wait to get into the picture when
a camera (still, movie or television) is around,
and the very thought of having their voice
recorded for a broadcast excites them beyond
belief. The trouble is that the instant a
camera or a microphone is directed at them
they immediately become (1) completely
unnatural, (2) no longer themselves but a
posed imitation of what they hope they look
like, (3) tongue-tied and/or (4) have a mental
blackout. For a long time I have held the
opinion that one day TV cameras and micro-
phones will have to be concealed from view.
Today, candid camera techniques and radio
microphones are rapidly proving this point
of view. Miniaturization is an important ally
in this respect. The threat to the concept
came with the unsavoury development of
spying cameras and ‘bugging’ microwave
mics. It is this distasteful and frequently
immoral intrusion into the technological and
professional fields that is the stumbling block
to those who would wish to employ the
techniques in an acceptably honest way
without bringing offence to personal dignity
or trespassing upon the privacy of the indi-
vidual. Having made that clear, let me now
tell you how I put my theory to the ftest.
An organization which manufactures an ex-
tensive and exciting range of dynamic and
condenser microphones is Sennheiser of
Hanover, My plan was to carry out an ex-
periment whereby I would talk with a num-
ber of people and record our conversations
without their being aware of a microphone.
I solemnly resolved to disclose the decep-
tion immediately afterwards. [ also wanted
to prove to my satisfaction that a visibly
present microphone tends to be destructive
to clear thinking and engenders nervous-
ness. Sennheiser manufacture three ideal
miniature microphones for this purpose; the
MD214 dynamic Lavalier (£29 17s 0Od), the
MMS61 ‘fountain pen' microphone (£5 19s 0d)
worn in the breast pocket and the MM23
lapel microphone (£5 155 Od) for the button
hole. London agents of this West German
organization are Audio Engineering, 33

10 Endell Street, London WC2.

mize handling noise.

Left: The brief-case mic in action at the Tourist Office in Hanover.

Right: The Sennheiser MD2]14 Lavalier microphone proves ideal for this application.
It has a lift in frequency response between 2,000 and 12,000c(s which gives added
presence. The moving coil element is elastically suspended within the casing to mini-

I asked them to conceal the MD214 in a
leather brief case, replacing one of the end
folds with a black gauze cloth. This they
did, setting the microphone into a niche cut
into an inch-thick oblong of sponge rubber
filling the brief case and giving extra rigidity.
The mic lead draws out from a slit in the
base and connects to the recorder. Thus
equipped. I was now ready to proceed with

the next stage of my plan. But where to
carry out my subterfuge and upon whom?
I talked this over with Audio Engineering
and we hit upon an exciting and almost
daring plan. Why not go over to Hanover,
visit the factory at Bissendorf and try out
the experiment during our visit to the capital
city of Lower Saxony? I presented the idea
to the Editor of ATR and a date was fixed.

Qutside the railway station at Hanover I ask a policeman the way to our hotel. Here
[ use the penholder mic clipped to the normal microphone holster and concealed amid
the coils of the Uher mic lead. The penholder mic lead is taped to the inside of the
shoulder strap. The Uher mic plug hangs loose as further camouflage. The playback
afterwards almost brought King Ernst August (uncle of Queen Victoria) off his horse!

wwwW americanradiohistorv com
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When it was all systems go we met at West
London Air Terminal and over a cup of
coffee discussed my operational programme.
The Editor would concentrate on the fac-
tory side of the visit while I engaged in the
Hanover Experiment. Maybe I could carry
out the gentle trap on Professor Sennheiser
himself, he said. We laughed at the very
idea. Fancy, an unsuspected interview with
the very man who invented these minute
microphonic miracles! But he agreed that
we must reveal the deception. ‘Of course’,
I replied, ‘that goes without saying...even
the tape you too have just made." The ATR
Editor had been my first victim!

Travelling by Boeing 727 from Heath Row
we changed at Frankfurt on to the Austrian
Airline’s flight to Hanover. A passenger sit-
ting opposite me, obviously interested in
our chatter about microphones and tape
topics generally, joined in the conversation.
From beneath his seat he produced a wooden
box and then introduced himself. He was
Arthur Bogaerts, Vice-President and General
Manager of ORBO Electronics in Hanover.
The wooden box turned out to be the pro-
totype of a brand-new portable tape record-
er (not yet even named) which his organiza-
tion is about to put into production. It
employs a BSR deck and is fully transis-
torized; 24 transistors plus 3 diodes. The
machine is single speed (3% ips) and takes
up to 5% inch spools. They will be marketed
with the choice of a Sennheiser microphone.
Production and assembly will be in Bul-
garia and will be quality controlled by the
State and ORBO engineers. They will also
be issued with certificates of excellence con-
forming to DIN 45,500 which is a West
German standard of quality.

That afternoon and evening I had a field
day with my ‘fountain pen’, ‘briefcase’ and
‘button hole’ microphones. Airport per-
sonnel, German policemen, waiters in res-
taurants, hotel reception clerks and Tourist
Office officials were all successfully recorded,
each behaving naturally, chatting freely and
easily. I suppose my most gratifying vic-
tory was taping the Sennheiser Export
Manager unbeknown to him as he drove us
in his car to the factory — the ‘microphone
farm’ as the Editor called it, as it is located
in an agricultural region and began as a
farmhouse, Herr Mannhardt took it very
sportingly and complimented me upon my
special ‘toy’, the M214 in the briefcase. The
quality of all snatch interviews was remark-
ably good and quick play-backs caused so
much amusement that nobody raised any
objection to the trick.

Next day, Sunday, we were driven to the
East-West Frontier Zone at Qebisfelde by
Herr and Frau Bogaerts. Not the first time
that I have looked across the Iron Curtain
into Soviet-held territory, I might add. Right
through the midst of Germany runs an 860-
mile-long strip of land which has been made
impassable except at certain check points.
This demarcation line separates the Soviet
Zone in the East from the Federal Republic
in the West. For those in the East the
Prohibited Zone is three miles wide with a
500 metre Death Strip where it borders the
West. This forbidden strip, over twenty years
old, is weedgrown, sullen and sinister. It is
watched over by frontier guards in block-
houses on either side, alert, suspicious and
unrelenting. Barbed wire barriers and en-
tanglements, trip wires, guard dogs, booby
traps, mine fields and watch towers are the

Outside the Grundig building with the button-hole mic plugged
into the same concealed lead. More Hanoverian humour, this
time about the hinged-in-the-middle omnibus. The concertina
bus is a familiar sight in Germany, guaranteed to send anyone
round the bend.

: e e _— > = -
The East-West Frontier Zone at Oebisfelde. Across the river are the fortified lines of the
Soviet Sector. Herr Arthur Bogaerts carries the prototype of his portable recorder as we
chat with the West German Frontier Guard. This photo was taken following the incident
of the rifle shot. Hence the fact that my MD421 Sennheiser with wind gag has been laid aside.

things which engender a brooding silence
where roads suddenly end with signs of
ACHTUNG HALT, HIER ZONEN-
GRENZE!

At the Oebisfelde barrier Fred Judd and
I were introduced to the West German guard
sergeant and shown round the guard house.
We were given literature and shown photo-
graphs of what happens when someone tries
to escape ‘over the wall’ to the Western
sector. No buttonhole or penholder micro-

Right: Professor Sennheiser and I in the
Schalltoter (dead sound) room at the Senn-
heiser factory. All my four microphones
came under discussion during this conversa-
tion in the anechoic environment where, as
soon as sound is emitted, it dies. Walls, ceil-
ing and }‘ioor are fitted with dragon’s teeth
rockwool wedges to give a completely echo-
less condition. Even the floor is heavy-gauge
wire mesh. Measurements of microphone
frequency responses are measured in an ante-
room to this acoustic chamber.
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THE HANOVER
EXPERIMENT

continued

phone for me here. It's a sensitive location.
One even speaks quietly. The Sennheiser
MD421 with its wind gag (a bitter wind
was blowing) seemed safer. But was it? ‘Why
are there seemingly no guards in the watch
tower over on the other side,’ I asked. The
soldier passed me his binoculars. ‘Take a
look over there by that farm building,’ he
said, ‘there are two of them watching us
from a fox-hole’. I swept the powerful
glasses along the line of crumbling outhouses
and barns, past a gaggle of geese making for
the river bank (straying animals frequently
explode land mines by accident), and then

I saw them. Two steel-helmeted heads peer-
ing through binoculars at our little group.
We met almost eye to eye and I raised my
microphone as a kind of greeting. I hadn’t
read the regulations carefully enough. The
Zonal border conduct regulations state:
Do not seek any contact with the guards by
shouting or photographing. This is very
likely to be interpreted as provocation. 1
have a feeling now that my MD421 with
its ball-shaped wind gag may have looked
like a hand grenade. Anyway, it must have
provoked them because one of those Eastern
Zone guards fired a shot from his automatic
rifie as a sign of displeasure. I suppose
they've got to do something to fill in the
time. We left Oebisfelde as an evening mist
was rising from the dank grass and tall weeds
covering the mine field,

Fred Judd and I got back to London Air-
port on the day Mr Kosygin's plane was
diverted to Heath Row from Gatwick. Our
BEA Trident from Diisseldorf approached
the runway with visibility at 2,000 yards
which was rapidly diminishing. As the land-
ing flaps came down we entered a dense
blanket of fog which instantly reduced visi-
bility to 500 yards. The plane made a per-
fect landing into a pea-souper. The Captain
confirmed this over the aircraft PA system
as we sat fog-bound for about twenty min-
utes on the landing strip waiting to be
shepherded in. In a very matter-of-fact voice
he concluded: ‘Incidentally, that landing
was by automatic control.’

One way and another, the whole week-end
had been very largely a case of hiding things
from view.

SEQUEL

TO THE
HANOVER
EXPERIMENT

Sty o ¢

The village beyond the wire is in the Soviet
controlled zone of Germany. Note the watch-
tower at the base of which ca® just be seen
the two East German border guards, one of
whom fired a warning shot when Bob Dan-
vers-Walker and ATR Editor Fred Judd
came too close to the wire with tape recorder
and camera. This point is at Oebisfelde not

= T

12 far from Helmstedt.

The 850-mile death strip that severs East
and West Germany so completely and
effectively is itself the subject of a photo
documentary published in several lan-
guages (including English) by West German
zone control authorities. It could, of course,
be the subject of a sound documentary, a
somewhat awesome one perhaps and in case
you have already had thoughts about it, the
following might be worth noting. Anyone
travelling in Western Germany can quite
easily approach the zonal border which is
marked ‘Achtung! Zonengrenze’ or ‘Halt!
Zonengrenze’® as the case may be. These
signs warn visitors that the demarcation line
runs immediately behind them. The 10 metre
strip is often no longer marked for long
stretches and in many places the barbed wire
fence is decayed. By touching or passing the
markings of the demarcation line there is a
risk of being severely injured or even killed.
The following warning is also given espe-
cially to tourists. Do not seek contact with
East German guards by shouting or photo-
graphing. This might be interpreted as pro-
vocation. Information for tourists can be
obtained from the Zonenrandberatungsdienst
fiir Niedersachsen, 2, Callenberger Strasse,
Hanover., FCI
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The uniform and camouflage clothing of an
East German border guard.
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This diagram which the Editor photographed in the West German guard hut at Oebisfelde
shows the layout of the border strip at this point and which is typical of the 850 mile long
‘Zonengrenze' (The annotations in English are ours).
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A Winner
The DP4 microphone is another win-
ner—by performance alone it has
achieved world wide acclaim. It is used
regularly by P.A. engineers, broad-
casting and television companies,
film studios, etc., as well as by many
professional and amateur tape
recordists. Its winning qualities have
been designed and produced by
Grampian—specialists for over thirty
years in the field of sound equipment.
We shall be pleased to send you full
technical details of the DP4 and other

microphones, together with descrip-
tions of various accessories.

Specially designed to
use with the DP4, in
order to cut down wind
noise is the Wind-
shield — as illustrated
here.

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

rampian

Grampian Reproducers Ltd.,
Hanworth Trading Estate, Feltham, Middlesex.
Telephone: 01-884 9141

MODEL 633

Guaranteed for 3 years

An instrument for the connoisseur ...
Designed to a strict specification
Built to endure

3 Three operational speeds:

633—14%, 33 and 7% i.p.s.

633H—33, 74 and 15 i.p.s.

Monitoring of recorded programme.
Comparison by "A-B" switching.

Switched bias control.

Level meter reads on both record and playback.
Mixing facilities with separate gain controls,
Madular construction to provide maximum service
accessibility.

Separate record and replay heads.

Separate record and replay amplifiers.

Fully compensated input socket for magnetic
pick-up.

Spot erase.

3 watts undistorted output.

Model 633 120 gns. Model 633H 125 gns.

The 633 is the latest addition to the Ferrograph range
and is intended for the serious home recordist as well
as the professional user. Each instrument is supplied
with an abstract of actual performance in the form

of a test certificate.

Spare parts—as with all Ferrograph instruments—

are guaranteed available for at least 10 years.
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rlnlerested ? Then complete and post this coupon to:

| THE FERROGRAPH CO. LIMITED

| 84 Blackfriars Road, London, S.E.1.

l [] Please send me the FREE illustrated Ferragraph leaflets,
I D Please send me the comprehensive 64-page model 633
I Ferrograph Manual, for which | enclose £1—refundable
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when | purchase my Ferrograph.
(Tick items required in box at left)
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INTRODUGTION T0 TAPE

REGCORDING
PART 2

This month Gordon J. King deals with
acoustic feedback and monitoring

Last month's article took the real beginner
stage-by-stage from unpacking his new
recorder, through the adjustments neces-
sary to ensure its proper operation and to
the basic techniques of microphone re-
cording and replay. There are several addi-
tional preliminary aspects which must now
be considered.

Many machines nowadays have loud-
speaker monitoring facilities allowing what-
ever is being recorded to be heard in the
replay loudspeaker. Such machines have
the ordinary recording level control plus a
replay volume control. We have already
seen that the first control adjusts the depth
of the recording on the magnetic tape, while
the second control adjusts the volume of
the replay sound. This second control, how-
ever, may also channel some of the signal
being recorded into the replay section and
thence to the loudspeaker.

This facility can be useful, as we shall see
later, for monitoring programmes being re-
corded from, say, a radio set or gramophone
pick-up, but it can prove embarrassing when
the recording is being made from a micro-
phone. If the volume control is turned up
while the microphone is being used close
to the recorder, the microphone will pick up
two signals of the same material, one from
the speaker or instrument being recorded
direct and the other from the recorder’s
loudspeaker; which, of course, is the same
programme material but arriving at the
microphone indirectly.

Acoustic Feedback

A vicious circle of sound is thus established.
This can really get out of control and will be
heard as a progressively increasing howl
as the volume control is turned up or as
the microphone is brought closer to the
loudspeaker. This is called acoustic feed-
back, and the only way that it can be elimi-
nated once it has started is by either turn-
ing down the volume (monitor) control or
by putting a greater distance between the
recorder (i.e., its internal loudspeaker) and
the microphone.

Acoustic feedback is illustrated in Fig. 1,
which shows the microphone picking up
sound waves direct from the saurce and in-
directly from the recorder’'s loudspeaker.
Now it will be desirable at this juncture to
understand that sound waves impinging up-
on a microphone are changed into equiva-
lent electrical signals, and these signals

14 are fed through the wire from the micro-

phone to the recorder's amplifier and thence
to the recording head, where they put a
‘magnetic pattern’ on the tape oxide.

With the ordinary kind of monitoring facility,
the signals are extracted from the recording
amplifier before they arrive at the recording
head, and from here they are fed into the
replay amplifier (or, at least, the latter sec-
tion) which is the reason why they eventu-
ally emanate from the loudspeaker. It should
be noted that there is another kind of
monitoring facility where the signals actually
recorded on to the tape are immediately
replayed by a separate head while the re-
cording is taking place. This replay head is
connected to the replay amplifier which can
be run during a recording session so that
the signals being recorded on the tape can
be reproduced. This is called AB monitor-
ing, which will be looked at in greater detail
later in this series. Only expensive machines
have this more elaborate monitoring
scheme, and for the moment we are con-
sidering the relatively inexpensive domestic
recorder.

Anyway, to get back to Fig. 1 and acoustic
feedback, we have seen the effect produced
by this, and if the howl is allowed to con-
tinue it will be recorded on to the tape and
the wanted sound will be completely
swamped. There are times, nevertheless,
when loudspeaker monitoring can be use-

ful, even when a microphone is being used,
and this is when the microphone is set up
in a separate room or cubicle and therefore
well away or cut off from the loudspeaker's
sound field. Even if there is little sound
leakage from one room to the other, a fairly
large level of monitoring signal can still be
used without danger of acoustic feedback.
Some sort of monitoring is, in fact, desir-
able when the real sound source cannot be
heard by the person operating the recorder.
The signal will, of course, be revealed on
the recording level indicator, but it is handy
to know just what it sounds like when ad-
justing the recording level control to avoid
overloading or poor signal/noise ratio, as
explained last month.

Increasing Reverberation

Before leaving the subject of loudspeaker
monitoring, it may be useful to know that
a kind of reverberation effect can be intro-
duced to a microphone recording when the
recorder is being used in the same room as
the microphone by carefully setting the
volume control just below the feedback
level. The microphone is best placed on one
side of the room and the recorder (and its
loudspeaker) on the other side.

The microphone will then respond to the
direct, intimate sound being recorded and
also to the indirect sound from the record-
er's loudspeaker. The latter sound, however,
will be coloured to some extent, depending
upon the nature of the room, by the rever-
beration characteristics. Components of the
sound will thus arrive very slightly later than
those corresponding to the direct sound,
and if the room is particularly reverberant
a slight echo effect may be introduced. This
needs careful experimentation for the best
results, particularly in terms of monitoring
sound level and placement of the recorder
and microphone in the room. But it can be
used to make a ‘dead’ room ‘live’. An ex-
tension of the idea is shown in Fig. 2, where
a fairly large room is set up with microphone
and an external loudspeaker to introduce
the echo effect.

Of course, the use of headphones for moni-
toring avoids all possibilities of acoustic
feedback and reverberation effects because
of the small power delivered by such moni-
toring devices. Headphones are generally

Internal

loudspeaker €N
C

Tape recorder

ﬁ“b

direct sound

—~
iiisons

sound
source

microphone

Electrical signal
of direct and
indirect sound

Fig. 1. Showing how acoustic feedback takes place when the recorder’s loudspeaker is
used to monitor a recording made through a microphone.
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adopted by professional recordists and
many machines, even relatively inexpensive
ones, have a socket to which headphones
or earpieces can be connected to monitor
the signal in the recording amplifiers.

Tone Control

Some tape recorders have a tone control,
and very few beginners know what this is
really for. Well, first, it has no effect on the
recording and comes into operation only on
playback. Unless the machine is somewhat
elaborate, there will be just the one tone

control, which is usually nothing more than

a treble-cut control. This means that when
it is fully retarded it is effectively out of
circuit, This allows the full treble response
of the replay amplifier to be exploited when
the control is advanced. Retarding or turn-
ing down the treble control may also give
the impression of bass-lift, since when the
treble is cut the bass output may be that
much more powerful, relatively!

The simple curves in Fig. 3 give some basic
idea of how the treble cut control works.
For good quality recordings, the control
should normally be set about midway but
if there happens to be a high hiss level,
indicating a very poor recording, the play-
back may be less disturbing by turning
the control down a bit. This cuts the treble
signal, and since the noise mentioned has
high-frequency components, the treble cut
will automatically reduce these. Remember,
though, that it is not possible to reduce
background noises without affecting the
treble gquality of the recorded signals.

The control may also be operated to give
the impression of bass lift if the recording
happens to be deficient in bass, but this
rarely happens on the low speeds, though
it could happen at the highest speed, where
the full treble potential of the machine is
exploited.

Some tone controls give treble cut (or effec-
tive bass boost) when turned one way
(usually anti-clockwise) and treble boost
when turned the other way. The treble boost
effect is shown on the outside dotted-line
curve in Fig. 3.

Tape Speeds

The less costly tape recorders are intern-
ally arranged for the tape to pass the heads
at a single speed, usually 3% ips. This is
sometimes referred to in technical articles
and books as the tape velocity. Slightly
more expensive domestic machines and
semi-professional models can often be
switched to work at other tape velocities.
The standard velocities are 1%, 3% and 7%
ips, the 7% being twice the velocity of 3%
and the 3% being twice the velocity of 13.
Some semi-professional machines and pro-
fessional models run at 15 ips and even at
30 ips, this latter being the top velocity at
one time common for professional record-
ing. 15 ips is now mostly used, and there
are indications that this may be dropped to
7% ips.

The greater the tape velocity, the higher
becomes the treble frequency response of
the recorder. In modern equipment, how-
ever, full-range treble recordings can be
made and replayed at 7% ips. It may seem
silly, therefore, for a professional machine
to run at 15 ips and even 30 ips, when all
the audio information can be recorded and
replayed at 7% ips. It seems, on the face of
it, nothing more than a way of using up more
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Fig. 2. Acoustic feedback can be purposely applied, as this sketch shows, to liven-up a

‘dead’ room.
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Fig. 3. The full-line curve represents the normal frequency response of a recorder. The
inside dotted-lines show how the treble response is progressively reduced as the tone
control is retarded. The broken-line curve on the outside shows how the treble output is

boosted when the tone conirol is advanced.

tape than is necessary!

Actually, there is much more to it than that.
First, domestic and semi-professional
machines are able to record and replay
full-range treble at 7% ips because the gaps
in the heads, particularly the replay head,
are made very, very narrow indeed, and it
is the replay gap which defines the fast
occurring, high audio frequengy magnetic
patterns recorded on the tape (we shall
have more to say about these magnetic
patterns in a later article). Indeed, the gap
spacer in modern replay heads may be
little more than about one-tenth of one-
thousandth part of an inch. This is micro-
scopic, as can be imagined.

This gap dimension can only be maintained
at the active surface of the head, where the
tape oxide passes, and within the depth of
the head pole-pieces the gap widens. Now
this is all right so far as domestic machines
are concerned. They get considerably less
head wear than professional machines
which may be working all day long. This
sort of head gap dimension in professional
models, therefore, would soon be widened
due to the tape wearing away the pole-
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pieces. Thus, very narrow gaps are avoided,
and to combat the fall in treble response
due to this the tape is therefore run much
faster through the machine.
Secondly, the response of domestic models
running at the less than professional tape
velocities is lifted by treble boost circuits
coming into action not only during record-
ing, but also during replay as well, on some
models. While there is nothing particularly
wrong with treble boosting, it can add a
little more noise than is absolutely neces-
sary, and this just cannot be tolerated on
professional machines. The higher tape
velocity, therefore, avoids the use of exces-
sive treble boost to maintain the response.
Thirdly, quite a lot of tape editing is often
necessary after a professional tape record-
ing session, and the greater the tape velo-
city during the recording, the more spread-
out along the tape will be the magnetic
components of the recording pattern. This
makes it much easier to edit the tape, to
add extra bits or to extract unwanted sec-
tions. Indeed, it is often necessary to cut
the master tape while editing right at the
continued on page 46
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The battery portable offers
tape recording enthusiasts

the chance of

GETTING OUT
AND ABOUT

EN ROUTE

by Graham Harris

You name it, he had it and he’d just spent a
couple of months in Turkey! He was the
member who gave the club a gilt edge. Every
now and again the demonstration table would
creak beneath the treasures that he would
pour out from an apparently bottomless sack
of equipment. The day of the revolution
came when, staggering into the beery, smoke-
fogged hall, venue of the tape society, he
and a coolie friend of his dragged the thing
in!

Tearing oftf the leather straps and pulling
the canvas cover away they produced it. A
monster of a tape recorder. All of his tape
recorders were huge, but this one was differ-
ent. After a brief and complicated perform-
ance with a set of levers that growled like a
painful ‘crash’ gearbox, the room rang with
the merriments of an obscene Turkish lullaby.
But the thing of things . . . the recorder was
not plugged in! A gasp of amazement chilled
the room as the secret, the revolution, was
exposed. ‘It runs on batteries!’

That was ten years ago and, of course, the
whole scene has been changed with the pro-
gressive move to smaller and better battery
portable tape recorders. Sad to relate the
affluential member disappeared soon after;
judging from the size of that early battery
‘portable’, I supposed he must have crippled
himself! Tape recording has been revolution-
ized with the introduction of the battery-
driven models — a natural step of course, but,
nevertheless, the shackles of the tape record-
ist have been released. It is, possibly, the
easiest recorder to operate. In the effort to
reduce weight many ‘extras’ incorporated on
mains machines, have been eliminated. The
mechanics are simpler and the ‘electronics’
are more compact. Of course, the fact that
they tend to be cheaper than most mains
models is also favourable for sales.

The convenience of the modern battery
portable is almost an advertisement for itself.
A friend recently cornered me, explaining
that he was due to deliver a lecture and it
had occurred to him that a tape recorder
would be handy for a critical assessment of
his talking. Since I own three machines, it
also occurred to him that I Wouldn't miss
one. However, 'twas one of those days when
all the evils of the time were draped around
my shoulders. Two mains machines had
packed up. The drive belt on one had leaped
off and strangled the in'ards and the record-

15 ing valve in the other had started to smoke!

‘It runs on batteries.’

So I used the battery portable. The speed
and ease with which I was able to reproduce
his voice seemed to send my friend into the
state of a man possessed. He ‘had no idea
it was so easy’! Knowing him to be a music
lover I had to push my ‘professional experi-
ence’ down his throat, explaining that he
would be happier with the faster speeds, the
tone and volume usually found to be more
applicable on mains models. (Before any
Battery Tape-recording Club rushes off to
their nearest court to sue me for libel, I
should add that all of the battery portables
that have fallen into my hands have not been
able to reproduce music to the love of my
sensitive ear!)

The modern battery portable is a psycho-
logical asset in the art of creative recording.
Although the sight of a tape recorder is now
a familiar one, two revolving, silent spools
still have the ability to paralyse. Many a
robust voice has cracked beneath their menac-
ing power. For this reason, the art of inter-
viewing is not mastered in six easy lessons,
With the coming of the insignificant-looking
battery portable, the job has, of course, been

made easier — for the subject! My own
method of using the battery portable for the
collections of assorted voices has been to
hang the recorder from one shoulder, to
cover the top and the spools, with a forearm,
attach the microphone to the front strap,
covered with a woollen sleeve and converse
with the subject. The results have been, I
hope and think, ‘realistic’.

There are times, of course, when the inter-
view has been too real, especially if the
subject has not been fully aware that his
opinions are being taped. However, there is
no short cut to a polished performance and
almost all interviews secured by this method
require editing. (Interviews by any method
should be edited!) Consideration should be
given to the ethics of taped interviews. For
one thing, drastic results can occur from
spontaneous calls, devoid of any prepara-
tions. To knock on someone's door, push the
microphone into their face and expect a
coherent reply, is asking for too much (ex-
cept repayment of a more physical nature!).
Arrangements should be made beforehand
with the potential interviewee. The whole

Drastic results can occur from spontaneous calls.
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matter should be put to him together with a
list of questions. It gives the victim a chance
to rehearse and to know what is expected
from him. There are times when a prelimin-
ary interview serves a good purpose. It helps
towards good relationships between the sub-
ject and ‘the man from the recording club’.
After all, most of us have been brought up
never to talk to strangers.

Even whilst the interview rages, there are
other small elementary points to consider.
The disturbing habit that some recordists
have of constructing a miniature BBC studio
in between themselves and the subjects does
nothing to help the flow of speech. It’s easy
to be hypnotized by a microphone and those
revolving spools! One would think, these
days, that most tape recordists are fed up
with their own voices and yet there are still
many interviews ruined with the unnecessary
ramblings from the man in charge. It may
be courteous to say ‘Yes!', ‘Indeed?’, and
‘Really!’ throughout what is being said — and
to a certain extent it is encouraging — but a
nod of the head is as good as a mouthful of
gabble. Harsh words? Anyone who has had
to try to edit such an interview and who has
tried to cut out these interpolations will
readily agree that it is ‘gabble’. Harsher
words have been used during editing sessions!
There is, of course, the other extreme, the
interviewer with the frozen mouth. Because
of his silence he slowly, but surely, dehy-
drates the speaker and slaughters the enthu-
siasm of the whole thing. The clever inter-
viewer will learn to say a lot without actually
saying anything — if you know what I mean.
It is essential that the ‘man from the Tape
Club' does not appear to be a complete idiot.
Having listened to one very short-lived inter-
view on tape, carried out by a young tapist
and a retired colonel, I was surprised to learn
that the tape recorder had not finished up
inside the young man’s throat. Within two
minutes the Colonel had been demoted to
‘Captain’ and the old soldier’s Enfield -303
rifle had been reduced to a ‘gun’.

The interviewer should be sure of certain
facts, should know something about the
subject-matter and something about the
person to be interviewed. It all helps to
nurture amicable relationships. The fact is,
a person who specializes in taped interviews
should cultivate a general interest in all
things. There is no harm nor waste — in fact,
there is a lot to be gained — from knowing
something about forms of address. It may be
that the local mayor is required to say a
few words on tape and it doesn’t improve the
air texture if the tapist intermittently refers
to him as *‘Muh Lud!” or ‘Your esteemed
Reverence’. A quick check with a good
dictionary will solve the problem. ‘Mr Mayor’
is the usual term. One can say, “Your Wor-
ship’ but the simplest and an adequately
polite term is ‘Sir’.

The ease in which an interview is conducted
depends on the skill of the tapist and the
battery portable is an invaluable asset to-
wards this end. It can be tucked away, almost
out of sight, and the interview can jolly
along almost conversationally. I am not
comparing the amateur tapist with the pro-
fessional skill of a BBC reporter. These
people are obliged to extract formal state-
ments for the benefit of the public’s con-
demnation! It is a mistake to compare or
compete with BBC professionalism — in all
subjects regarding the tape recorder. Most
readers of this journal are amateur tapists

‘What has been said should not have been uttered at alll’

There’s nothing wrong or lowly about the
term ‘amateur’. The Amateur Tape Record-
ing magazine proves that point. It is only
when the amateur tries to mimic the profes-
sional that the rot sets in! The battery port-
able does everything to destroy that tendency
to mimic the big boys and the results, more
often than not, are far more entertaining than
the ‘cultivated talks and interviews’ that pour
out from the radio.

Recording the interview is not the end of the
matter. The tapist should remember that the
person being interviewed is doing a favour.
He may be proud and feel honoured with
the distinction, but it is still a favour. In
return for this favour, he should have the
opportunity to hear what he — or she — has
said. It could be that some of what has been
said should never have been uttered at all!
Under these circumstances such things should

be wiped out, there and then, in front of the
interviewee. He may not be aware of the
interviewer's impeccable discretion and just
to assure him that everything will be edited
in any case will not always soften a con-
science !
The battery portable is not just a taping
interviewer’s tool. During the last ten years
the domestic battery portables have, through
an evolution of modifications, poured on to
the market. The tapist’s outlook should have
been broadened. To a certain extent it has,
Since 1960 creative tape recording has de-
veloped into another dimension of entertain-
ment. There is still room for improvement.
Originality has not yet been exploited to its
limit. The battery portable has offered the
tapist the chance to get out, about and to
record en route. The human voice is not the
continued on page 46
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PORTABLES

If it makes a noise, record it should be the motto of every tape
recording enthusiast, for few realize the value of recordings
which, aside from those of music, may in themselves prove
useful at some time or other as sound effects. Many sounds can,
of course, be taped indoors but, given a portable recorder and
freedom from connection to a mains supply, the range of sounds
that can be recorded outside is almost unlimited. Moreover, the
portable machine is without parallel when it comes to on-the-
spot interviews, the collection of sounds and background and
character voices for documentaries.

A portable tape recorder used solely for sound and speech does
not have to be expensive and even the cheapest of portables (not
the cut-price bargain offers) will make a good recording. They
may not necessarily produce a good playback because of the
small size of the loudspeaker and the limited output power, but
when coupled to hi-fi equipment or when the tapes are played
back on a mains recorder the performance of the portable be-
comes apparent. However, there is one small snag to good
quality recording with a low-priced portable and this can be
the microphone. The often cheap crystal or dynamic microphone
issued with some recorders rarely, if ever, does justice to the
machine so it is worthwhile thinking about a better type. For
outdoor recording this should preferably be a moving coil mic
which can be fitted with a windshield.

Now about some of the portables at present available, although
there are few low-priced models that can really be recommended.
First on the list comes the Sony TC900 which is a transistorized
half-track mono recorder and operates at 13 and 3% ips. It will
accommodate three inch tape spools and features automatic
recording level control (useful in interviewing). It also has
monitoring facilities and can be stopped and started from a
switch on the microphone. Price is 29 guineas and it weighs only
4% Ib. Also from Sony comes the TC800 shown in Fig. 1. This
is also a transistorized half-track recorder operating at 1§ and
3% ips and has an automatic recording level control system.
This one, however, takes five inch tape spools and features a
servo-controlled drive motor. It also is equipped with a VU type
record level meter for use on manual setting and indicates the
state of the batteries as well. The frequency response of this
recorder at 3% ips is 50 to 13,000Hz. The price is 59 guineas
including microphone and tape.

Grundig do two portables,qone of which is their new TK6L
shown in Fig. 2. This is transistorized as most portables are, and
is a half-track two-speed machine — 1% and 3% ips. It can be
powered from batteries or mains and takes tape spools up to 4%
inches in diameter. It employs an electronically stabilized dc

18 motor which runs without producing noise or speed fluctuation.

Fig. 1. The Sony TC800.

Fig. 2. The Grundig TK6L.

Fig. 3. The Optacord 408.

A recording level meter is included and this also indicates the
battery voltage. One advantage with this machine is a high
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Fig. 4. The Optacord 416.

impedance output socket which enables direct replay via a
hi-fi system or connection to another tape recorder. The price is
73 guineas.

Also from Grundig is the C100Q cassette recorder, but readers are
reminded that this employs a non-standard speed (2 ips) which
means the cassettes can only be recorded or replayed on this
recorder. Recordings could, of course, be copied via a standard
speed machine. The price is 394 guineas and, provided the speed
problem is borne in mind, this should be an excellent little
machine for sound hunting. ’

Optacord is a name not unknown to outdoor recording enthusi-
asts and there are at present three models available, In the lower
price bracket comes the model 408 at 39 guineas which is a half-
track recorder and operates at 3% ips. It has a frequency response
of 90 to 10,000Hz, and will accommaodate spools up to 4} inches
in diameter. It incorporates a recording level meter. Higher in
price at 51 guineas is the Optacord model 416, shown in Fig. 4,
which operates from batteries or mains and can also be used for
automatic operation of colour slide projectors. This model runs
at 1§ or 3% ips and is supplied with microphone and tape. It has
connections for external amplifiers and /or speaker and features
a recording level meter. There is another Optacord portable
which is their model 450 at 39 guineas. This takes the standard
C90 cassette tapes and is supplied complete with microphone and
one tape cassette.

Sanyo have quite a choice of inexpensive portables including the
Model MR212 which retails ‘at only 17 guineas. This is an all-
transitor recorder and operates at 1% or 3% ips. It has automatic
recording level control and the various functions, i.e., record,
play, rewind, etc, are carried out by one control knob only. It
is shown in Fig. 5 and, as can be seen, is extremely compact. It
weighs only 4 Ib. Further details can be obtained from the Sanyo
distributors (see list at end of article). They also do a cassette
tape portable, the M18, which takes standard C90 cassettes. This
retails at 23 guineas and is supplied complete with microphone
and carrying case. It features remote control from the micro-
phone and has a combined record level and battery voltage
meter. Monitoring can be carried out by an earphone or head-
phones.

Philips portables are also greatly favoured by the outdoor
recordists and the EC3506, now re-styled and re-introduced as
the 4200, is a popular model. The retail price is 26 guineas.
Operating speed is 1% ips and it is a half-track mono machine.
It also has outputs for external amplifier, loudspeaker or feed
to another recorder for copying. Features include record level
battery voltage indicator and pause control and it is supplied
with microphone and tape.

The Philips cassette recorder model EL3302 at 27 guineas is also
a new one and successor to the EL3301. Tape speed is 1% ips
with standard C60 or C90 tape cassettes. It also takes standard
music cassettes. The EL3302 is shown in Fig. 7 and is extremely

Fig. 5. The Sanyo MR212.

Fig. 6. The Sanyo M18 cassette model.

compact. Features are record level meter/battery voltage indi-
cator, safety interlock controls, can be operated from the mains
with extra unit, inputs for external amplifier, etc. It is supplied
complete with moving coil microphone, tape cassette and leather
carrying case.

Those portables so far mentioned are some of the cheaper and
popular ones now on the market. If yoy contemplate really
serious outdoor recording and interviewing and require an
exceptionally high performance machine, then obviously a more
expensive recorder will be needed. We often receive enquiries
about a recorder that is not only of high standard for outdoor
work but can be used for high quality music recording. Among
the few available are the Uher 400 Report-L, which has been
featured in many of the tape and travel articles in ATR, and the
EMI series L4 professional recorder. The Uher 4000L has four-
speed operation and is a half-track recorder. It is supplied with
a good microphone and is the kind of recorder used by radio
reporters. Details available from the UK agents (see list below).
The EMI L4 comes in four versions and is a professional grade
machine. The L4A is a half-track model, the L4B a full-track
model, the third version being the L4C full-track with film sync
pulse head. The fourth is a half-track stereo recorder known as
the L4D. Each model is similar in appearance, shape and size as
shown in Fig. 8 and is supplied with microphone and tape. They
operate from chargeable batteries but can be run from a mains
supply unit. Prices on application to EMI.,

Akai (Pullin Photographic Ltd) market a quarter-track stereo
portable, the X4, which comes complete with two microphones

continued on page 44 19

wwwW americanradiohistorv com


www.americanradiohistory.com

20

Top cap
_____Top cover
Top collar

—~1—_ Paper tube
————Sub-seal

Electrolyte paste
| Cathodic mix
R Zinc cup
arbon rod

il s

Z

Bottom insulator

Flanged top cap

s
%‘é‘b

= )

N

W 777777277 BT %

=
“3
Paper tube % i
Cathodic mix |'.\ i
Zinc cup. ‘l& :
Carbon rod .

Electroyte laminate
Bottom insulator

Fig. 1. Construction of standard all-dry cell.

Fig. 2. Construction of high power all-dry
cell.

POWER FOR PORTABLES

Peter Knight deals with the hattery problem

Portable tape recorders, and, indeed, all
cordless electronic and electrical devices,
work because nature has ordained the
translation of chemical energy into electrical
energy. This process is handled by the
primary or secondary cell. A number of cells
connected together is called a battery (i.e.,
battery of cells.

Chemical energy is stored in the active
components of the positive and negative
electrodes and in the liquid or jelly between
them, called the electrolyte, and when an
external circuit between the electrodes is
closed, electric current flows from one to
the other until all the chemical energy has
been used up. The cell or battery is then
said to be exhausted or discharged. The
main difference between primary or second-
ary cells or batteries is that in the latter the
chemical energy can be restored by re-
charging. That is, by passing current from
an external circuit through the cells in an
opposite direction to the discharging cur-
rent. The primary cell does not lend itself
to such recharging, and a cell or battery of
this kind is discharged when exhausted.
Portable tape recorders mostly employ the
expendable primary cell, though there are
some designed for secondary cell powering.
These feature built-in chargers for connect-
ing to the mains power supply at the con-
clusion of the cordless period of activity.
Since the advent of the transistor, now used
almost exclusively in portable electronic
devices of all kinds, both primary and
secondary cells have passed through sub-
stantial stages of development to meet the
needs of portable electric power. Transistor
voltages are considerably less than those
required by the anodes and séreen grids of
valves, but the current is often higher, and
in audio amplifiers this usually increases
with increase in audio power output, With
tape recorders there is also the extra cur-
rent demands of the drive motor. Battery

development has thus been directed to-
wards small, lightweight batteries of rela-
tively low voltage but of high power poten-
tial, and these are now available in both
primary and secondary forms.

Primary Batteries

Primary cells handling today's portable-
power demands are highly sophisticated
versions of the first-ever practical cell,
called the Leclanché cell. In basic con-
figuration this is familiar to all of us, with its
cylindrical zinc can and central carbon rod
in a ‘dolly’ of depolarizer. Some compact
primary batteries comprise layers of flat-
tened cells of this kind, each one separately
wrapped in plastic skin to avoid chemical
leakage, while the general design is for
maximum capacity/size ratio.

There are some applications, however, that
are not really suitable for the layer-type
battery, and this is particularly true where
the equipment requires fairly high and pro-
longed currents. This application is best
handled by the original-style cylindrical
cells, and these are usually connected as a
battery when fitted into the portable re-
corder by internal wiring which automatic-
ally connects the cells in series when they
are clipped into the battery holder.
Individual cylindrical cells of this kind are
available in leak-proof, heavy-duty versions,
and these are absolutely ideal for the type of
recorder that requires a battery of such
cells, However, before we go on to look at
the cells themselves, let us see how they are
made and what determines their life cycle.
The Leclanché cell gives about 1-5V across
its terminals when it is brand new and
loaded to the equipment which it is power-
ing. If the voltage is measured off-load
with a high resistance meter, it will possibly
read something above 1:5V, while after it
has been running for a while on load, its
on-load terminal voltage will have fallen to
something below 1-5V. This is because the
internal resistance of the cell gradually rises
as its chemicals wear out; and a stage is
eventually reached when the on-load ter-
minal voltage is well below 1-5V because of
the high internal resistance, and the cell
then has to be replaced.

Even new cells have some value of internal
resistance, so that as the on-load current
is increased, the on-load terminal voltage
falls. The larger the cell physically, the
smaller its inherent internal resistance, and
the greater the current that can be obtained
from it for a given drop in terminal voltage.
The 'standard’ dry cell, as the contemporary
Leclanché design is called, uses a zinc con-
tainer as the negative electrode or terminal
and a carbon rod working in the depolarizer
as the postive terminal. An electrolyte paste
between the two electrodes gives the re-
quired Leclanché cell action. The depol-
arizer inhibits the formation of oxygen
bubbles round the carbon rod, and thus
keeps the internal resistance of the cell as
low as possible during its useful life.
Chemical changes occur at the electrodes
as the cell is used, and eventually the zinc
container wears out completely and lets
through some of the electrolyte paste. This
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Fig. 3. Relative discharge curves for standard and high power Ever Ready cells.
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is a dangerous state of affairs if ordinary
cells in this condition are left in the equip-
ment, for the electrolyte will almost certainly
find its way into the electronics or mech-
anics of the equipment and will result in
serious corrosion. The leak-proof battery
or cell guards against this, however, but
even so, it is bad policy to leave an ex-
hausted battery or cell of any kind in the
equipment, whether it be an ordinary elec-
tric torch or a tape recorder. The make-up
of the type of cell used in tape recorders is
shown in Fig. 1. This illustrates the aspects
already referred to, but the term cathodic
mix is used here instead of depolarizer.

High-power Primary Cells

The very latest kind of heavy duty or high
power cell is basically similar in construc-
tion and is shown in Fig. 2, but it provides
more cathodic mix in the same space by
replacing electrolyte paste with a paper
laminate and by a redesigned cell top. The
extra power is given partly by these factors
and partly by changes in chemical formula.
Just how much better, then, is the high
power cell compared with the standard
cell?

This is best answered by looking at some
discharge curves. Fig. 3 shows such curves
for the Ever Ready HP2 (HP meaning high
power) relative to the standard U2 cell.
Now, to understand these it must be rea-
lized that the life cycle of a battery is based
on the length of time that it can continue
to supply the required level of current be-
fore the terminal voltage falls to a specified
value. The value is called the end-point
voltage, and that selected for the curves in
Fig. 3 is 1V. The curves are also based on a
discharge current flowing through a 3 ohm
resistor acting as load. At 15V a load of
this resistance passes 500mA, which is
comparable to that of a portable tape
recorder.

The discharge curves are also based on
two-hour-per-day discharge periods. The
curves clearly reveal that a standard U2 cell
will be finished after about 2} hours, while
an HP2 will provide the current demands
down to 1V for about 8% hours. Rest periods
are very important for primary cells as the
curves show. Indeed, after the first 2 hours
the U2 on-load terminal voltage is down
below 1V. This state does not occur relative
to the HP2 until the fourth 2-hour on-load
period. These curves thus show without any
doubt the great advantage that the HP type
of cell has to the portable tape recorder
user.

The effect is that the internal resistance
remains very low for longer periods of time,
thereby allowing the HP cell to deliver
greater currents for longer periods than a
standard cell. From the tape recording point
of view, this means that the electronics and
drive motor run at optimum performance
for longer pericds on one set of cells.
Although portable tape recorders will con-
tinue to work when the on-load terminal
voltage of their batteries falls well below the
nominal 1:5V per cell, their performance
is invariably better when the voltage is equal
to that of a new battery.

Some models, however, feature non-linear
compensating circuits in the battery input.
These hold the cell current fairly constant
down to a certain end-point voltage. In other
words, the effective battery load resistance
changes according to the terminal voltage

Fig. 4. Group of cylindrical seated N-C cells in the VR Voltabloc series by Cadmium-Nickel

Batteries Ltd.

Fig. §. Banks of cells in the form of transportable batteries by Cadmium-Nickel Batteries
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Fig. 8. Discharge curves for the VR cylindrical cells (see text).

of the battery. This differs from the 3 ohm
discharge curves in Fig. 3, because these
curves are based on the current falling as
the terminal voltage drops (following the
linear law of Dr Ohm!). Nevertheless, sub-
stantially more life is given by HP cells over
standard ones when used in portable tape
recorders, and the extra price is well
warranted. The HP cell costs about three
times as much as the LP, but can easily
give five times or more better performance
life.

So much for primary cells, but what about
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the secondary counterparts? The best
known secondary cell is the lead-acid acc-
umulator. This basically uses two lead
plates immersed in sulphuric acid, and,
when charged, delivers an on-load potential
of about 2V. While this kind of cell (or
battery of them) is all right in cars, it is ab-
solutely hopeless so far as tape recorders
are concerned.

Nickel-cadmium Secondary Cells
However, secondary cells for tape recorders

and other electronic devices have been 21
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Fig. 7. Terminal voltage of VR cells during peak discharges of short duration (see text).

POWER FOR PORTABLES

developed along somewhat different lines
from the lead-acid cell, and one advance
in this respect is the nickel-cadmium cell.
Unlike the lead-acid cell, the nickel-cadmium
cell can be discharged and recharged with-
out generating corrosive gases. Groups
of such cells may thus be permanently
installed along with a trickle charger (or
with external facilities) in electronic equip-
ment without likelihood of damage. This is
the kind of cell often employed in tape
recorders with built-in chargers.

These cells are virtually indestructible and
can be stored for long periods when dis-
charged. They can be charged and dis-
charged at fairly high rates and fail to suffer
the basic overcharging troubles of lead-acid
cells. Moreover, they do not need a vent of
the kind normally associated with lead-acid
accumulators. The cells come in a wide
variety of types and sizes, and some are
designed specifically for powering electric
shavers and similar motorized devices.
Larger ones used in transistor TV sets, tape
recorders and so forth often have a charger
for connecting them to the mains supply.
A group of nickel-cadmium cells in cylin-
drical form is shown in Fig. 4. These are by
Cadmium-Nickel Batteries Ltd in the VR
Voltabloc series. Note that some of these
have dimensions matching those of well-
known primary cells. Nickel-cadmium cells
consist of a base of highly porous sintered
nickel impregnated with active materials to
produce positive and negative electrodes
(respectively, nickel and cadmium hydrate).
The plates are isolated by a strip of absorb-
ent dielectric material, and the electrolyte
is potassium hydroxide. Because this does
not react chemically with the electrodes, but
serves only as a conductor for the charge
transfer between the plates, there Is virtually
no gassing and no high-rate deterioration
in idle charged or discharged cells.
Terminal voltage is below that of Le-
clanché dry cells typically 1-2V, and the
capacity is expressed in terms of ampere-
hours (the same as lead-acid accumu-
lators), determined over a discharge period
of 1 or 5 hours, down to a specific end-
point voltage. Fig. 5 shows various con-
figurations of batteries of Voltabloc cells,
and these packs could be used as external
power supplies for portable tape recorders
when the capacity of the internal batteries
is insufficient to provide the length of un-
interrupted operating time required for a
recording session. An advantage of these
cells over the primary cell is that the on-load

22 voltage remains substantially constant down

Continued
Dimensions (mm)
Rated Weight Equivalent
Type | Format | Capacity (Grs) Height Diameter type of
c* Tolerance —0y | (Tolerance| Primary cell
Ah +10%, (Tolerance_z) +£0-2)
VR 0.45 AA 0-45 23 50 146 AA or BA 58
VRO065 | 4C 0-65 36 25 2 $C
VR 1 RR 1 48 4 22-8
VR 1.6 16 75 49 26 C or BA 42
VR3 Dm 3 140 61 32 D or BA 30
VR 35 D 35 150 61 34 D or BA 30
VRS Fm 5 210 91 32 ForBA 401 U
VR 6 F 6 250 91 34 For BA 401 U
VR 10 10 380 89 41

narmal charge and for a final voltage of 1+1 volts,

* The rated capacity C Is for dlachur?a at the 5-hour rate at a temperature of about + 20° C after

Fig. 8. Table giving characteristics of VR N-C cells and their sizes relative to all-dry

(primary) cells.

to an end-point value of 1-1V (which is only
0-1V below the fully charged voltage). On
continuous discharge, for instance, and for
a final voltage of 1-1, the cells give out at
least 100% of their capacity at a C/5 dis-
charge rate (where C is the capacity in
ampere-hours). At a discharge rate of C
and for an end-point value of 1V, the cells
give out at least 90% of their capacity, while
they can also provide short duration current
peaks up to 5C. Fig. 6 shows a discharge
curve for the Voltabloc VR series cells at
rates less than and equal to C, while the
curves at Fig. 7 show the terminal voltage
of a cell during peak discharges of short
duration (maximum 5 seconds) at + 20
degrees C for different states of discharge.
The sealed VR cells, incidentally, work in
the temperature range — 40 degrees C to
+ 60 degrees C.

Notes on Charging N-C Cells

The cells should be charged at constant
current. Constant voltage charging is not
recommended. Normal charging is carried
out at C/10 rate for 15 to 16 hours when
the cell is fully discharged or it can be done
systematically irrespective of the state of
the cell’s charge. Step-up to C/5 rate for 7
hours is also permissible when the cell is
almost completely discharged. More rapid
charging is also possible at a C/2 rate for
two hours. Such a charge will yield about
80% of the cell's capacity. Trickle charging
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at a rate of between C/200 and C/50 is
often given by inbuilt chargers. It is interest-
ing to note that sealed cells can withstand
severe overcharging without ill effect, up
to 200 hours, for instance, at C/10 rate.

A cell of dimensions similar to those, say,
of an all-dry U2 has a rated capacity of
about 3-5 ampere-hours which, at the C/5
rate, will yield about 700mA for five hours.
The table in Fig. 8 gives the various charac-
teristics of the Voltdbloc cylindrical sealed
cells of the VR series.

We have looked at the most used primary
and secondary cells. There are other ver-
sions of both kinds, but it is not possible in
the compass of this one article deeply to
detail these. The mercury cell, however, is
well worth mentioning which, although a
primary cell, differs most notably from the
Leclanché cell in that its internal resist-
ance tends to drop, instead of rise, with
use. This means that its terminal voltage is
held pretty constant throughout life. When
the cell expires, the on-load voltage falls
suddenly and the appliance ceases to func-
tion without warning, rather like the sudden
discharge of a lead-acid cell.

The terminal voltage is in the region of 1-:34
to 1-45V, but close-tolerance versions, for
voltage reference, are available within the
range of 1-34 to 1-36V. The curves in Fig. 9
show at (a) how the voltage and internal
resistance remain constant under steady
load conditions and at (b) how the capacity

Continued on page 43
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HOME OR AWAY TAPE RECORDER. Model RD.303.

An all transistor solid state Tape Recorder, Two Speeds,
twin track. Fully portable with operation from internal
batteries or AC mains. Remote control switch on micro-
phone for instant start/stop. Uses 3" reels. Utmost sim-
plicity of control, brilliant performance—truly a miniature
marvel. Dimensions: 118" x 33" x 7%". Complete with !
dynamic microphone, earphone, batteries (4 x Sharp
UM-1). 3" reel of tape and empty spool.

SHARP

16/18 WORSLEY ROAD, SWINTON, MANCHESTER, Tel: SWI 3232 (5 lines)

for further details & colour leaflet contact

SHARP SALES & SERVICE

16/18 WORSLEY RD., SWINTON, MANCHESTER

NAME.

ADDRESS ...

ATR. |
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MICROPHONES IN THE MAKING-SENNHEISER

ATR visits a ‘microphone farm’ in Western Germany

the machine shop plant at Sennheiser.

If you study the photo of the Sennheiser
factory for a moment you will realize why I
have included the sub heading ‘ATR visits a
microphone farm’. Being located in the farm-
land area at Bissendorf just outside Hanover,
the long, low buildings immediately give this
impression as one approaches it, so I immedi-
ately dubbed it ‘the microphone farm' I
quite expected to see workers sowing ‘micro-
phone’ seeds in the ploughed land around,
but instead discovered one of the most effici-
ent and most scientific factories I have ever
visited.

I use the word ‘scientific’ in its every sense,
because Sennheiser Electronics, as it is now
known, stems from the Hanover College of
Technology which was moved to the South-
ern edge of the Luneburger Heide after being
bombed out in 1943. In June 1945 Professor
Fritz Sennheiser established a private com-
pany then known as Laboratorium Wenne-
bostel which at that time and with a staff of
15 concentrated on making a few items of
testing apparatus and moving-coil micro-
phones. By 1949, and despite difficulties with
German currency reform, the staff was in-
creased to 52 and the quality of Sennheiser
microphones began to gain recognition. The
Sennheiser rifle microphone was exhibited for
the first time at the 1949 German Industrial
Fair in Hanover. In the years that followed

24 both the staff and the Sennheiser range of

ATR editor F. C. Judd and Bob Danvers-Walkers examine some of Microphone manufacture calls for intricate work. Here operatives are
miniature magnet

Sic

putting together
microphones.

audio products expanded rapidly. By 1957
the staff totalled 300 and products included
hi-fi amplifiers, audio frequency transformers
and microphones of all kinds. In 1958 the
company name was changed to Sennheiser
Electronics and their first radio microphone
was produced. Since then Sennheiser have
established some 30 overseas distributors in
addition to 10 in the Federal Republic and
now they supply high grade microphones to
broadcasting stations, recording studios and
tape recorder manufacturers all over the
world. Today the staff totals more than 650
and, in addition to the factory at Bissendorf,
there are two others located at Soltan and
Burgdorf.

The Head of Sennheiser

Professor Fritz Sennheiser, who is now the
sole head of Sennheiser Electronics, was born
in Berlin in May 1912. From 1932 to 1936
he studied at the Technische Hochschule in
Berlin and was until 1938 an assistant at the
Henrich Hertz Institute for Oscillation Re-
search. He then moved to Hanover and was
appointed Assistant Lecturer at the Tech-
nische Hochschule. In 1940 he became a
Doctor of Engineering and in 1960 was ap-
pointed Honorary Professor at the Hanover
Technische Hochschule.

Perhaps it was Professor Sennheiser’s love of
gardening that made him choose a site in
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assemblies for dynamic

Ceramic magnets being machine moulded
into surrounds by one of the many special
machine tools designed and produced in the
Sennheiser factory,
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the middle of the North German farmland
and surround it with colourful gardens and
lawns. The idea seems to have become popu-
lar with the employees as the ‘horticultural’
decorations were to be found not only outside
but also inside the factory. There was hardly
an office or workshop anywhere not ornated
with plants or flowers of some kind. I really
quite expected to see microphones blooming
in flower pots.

Around the Factory

Factory tours are best illustrated, as I have
done in this article, with photographs show-
ing some of the processes of manufacture.
My impression was, as [ said earlier, that of
an extremely efficient and scientifically run
organization dedicated to the production of
high grade microphones and audio equip-
ment. At every stage the utmost care and skill
goes into the choice of raw materials, pro-
cessing, production and testing and, of course,
research and development. The manufacture
of microphones is an intricate business de-
manding highly trained engineers and factory
personnel as well as an enormous amount of
specialized equipment. Sennheiser produce
both, as they have their own engineering train-
ing department as well as a section devoted
to the production of laboratory and factory
instruments and special tools required for
manufacturing.

Sennheiser specialize in two kinds of micro-
phone, the dynamic and condenser types.
Dynamic microphones, which are mainly
moving coil and ceramic instruments, are
used a good deal for broadcasting and in the
film industry and of course by tape recording
enthusiasts. Condenser microphones are also
used for broadcasting, and in recording
studios and have a considerable number of
research and scientific applications. Senn-
heiser condenser microphones are unique in
that they employ a capacitive element and
radio frequency circuitry instead of the usual
dc polarizing systems used in conventional
condenser microphones. With the Sennheiser
system their condenser microphones are im-
pervious to shock waves as well as humidity,
mechanical vibration and electrical or mag-
netic fields. Condenser microphones are of

The final assembly stage of an MD421 reporter[studio microphone.
This microphone has a unique magnetic frequency response control

system.

N "
- . -

@ . - 7

Magnets being ground flat in a machine specially designed by Sennheiser for this purpose.

course extremely expensive, at least by ama-
teur standards, although many amateur
recordists use them. The range of Sennheiser
dynamic microphones also perform to a very
high standard and their MD421, for example,
has become almost classic, popular with tape
recording enthusiasts as well as professional
users.

Other Sennheiser Products

Aside from the manufacture of microphones,
Sennheiser are also concerned with hi-fi
systems, loudspeakers and precision testing
equipment, all of which are now available in
the UK. Their transistorized Hi-Fi Phil-
harmonic equipment for instance was shown
for the first time at the recent London Audio
Festival and Fair. The system includes a
stereo amplifier with a novel remote control
system, an FM tuner and loudspeakers. Their
range of test equipment too is very compre-
hensive and includes an audio valve volt-
meter, a distortion measuring meter, audio
filters of various kinds and inductance, capa-
citance and resistance decades. Last, but not
least, two rather special kinds of microphone
must be mentioned. They are the Sennheiser

radio microphone and the rifle (directional)
microphone. The radio microphone is quite
unique because the radio transmitter is actu-
ally built into the microphone case. The
signals are picked up by a small FM receiver
and then fed to the amplifier or recording

i - - L ¥
In this machine a moving coil is being
attached to a microphone diaphragm.

The exceedingly fine metallic material used for the diaphragms of

condenser microphones is first plated with pure gold by a process
known as gold sputtering. Again the machine for doing this is one

speciclly designed by Sennheiser.
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A miniature anechoic chamber and pen-recording frequency response
measuring equipment are employed for the final checking of every
Sennheiser microphone.

The Sennheiser rifle microphone. A highly directional microphone for special app!fcal:’qns
where unwanted noise must be reduced, e.g. in birdsong recording and other sounds ocurring
at long distance.

The Sennheiser MKHI04 studio condenser
microphone is favoured and used by many
advanced amateur recordists.

A typical example of the Sennheiser range
of testing instruments. This one is the RV55
audio frequency voltmeter.

system (see photograph). The rifle micro-
phone is also something of a technical
achievement, being as it is a highly directional
instrument with a number of applications.
Directivity is obtained by concentrating
wanted sound into a special acoustic tube.

Left: The Sennheiser radio microphone
system. The radio transmitter is built into the
microphone container. Signals are picked up
by a special FM receiver and from there fed
to the recording or amplifier system.
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One of the Sennheiser Hi-Fi Philharmonic
units — the FM tuner.

At the end of the tube is an acoustic filter
which compensates for certain frequency
losses in the tube, Unwanted sound is rejected
by phasing slots along the length of the tube.
I shall be using this particular microphone
for birdsong recording in Norfolk by the
time this article appears in print and will be
reporting on its performance in ATR.

In Conclusion
To describe the detailed processes involved
in the manufacture of even one microphone
would take up a whole article. I hope that the
accompanying photographs and their cap-
tions will provide some idea not only of
manufacture but of the amount of specialized
equipment needed. For instance, the design
of microphones and testing of prototypes
requires the use of an anechoic chamber (see
The Hanover Experiment by Bob Danvers-
Continued on page 46
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Your tape recorder is only
as good as its microphone

MD 411 SUPER-CARDIOID
uitra directional microphone.
Developed from the now
famous Sennheiser studio
microphones, MD 411 cuts
out background noise and
gives professional "close-up”
sound in difficult domestic
surroundings. Triple imped-
ance suits any recorder. Com-
plete with table stand and
Zip-up case. £13. 9. 0.

Sennheiser

make the right microphone for your recorder

MD 421 DYNAMIC STUDIO CARDIOID
Sennheiser's most famous microphone
is used by almost every broadcasting
station in Europe and over 30,000
amateurs have saved up to buy this
“acoustic Leica”. Accurate cardioid
characteristic and smooth frequency
response permit high quality sound
recordings in difficult situations. |deal
for prestige public address sound re-
inforcement and stage use. Built-in
dual impedance transformer and
variable bass attenuator control. Only
the huge amateur demand for this pro-
fessional microphone has brought the
price down from £70 to £ 31.12. 6.

MD 211 OMNI DIRECTIONAL
The finest dynamic miero-
phone in the world. Conden-
ser sound from a rugged
dynamic capsule 40 c/s-20
ke/s. £35, 15. 0.

Do you know the rest of the
Sennheiser range of pro-
ducts? RF. condenser micro-
phones (like the “gun mic."
shown above), radio micro-
phones, miniature magnetic
microphones and earphones,
hi-fi reproducers, audio test
equipment.

Audio Engineering Ltd

33 Endell Street LondonWC2 TEM 0033
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Tape recordel

Fig. 1. Circuit of the acoustic switch.
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Another constructional feature

by B. E. Wilkinson

One of the problems of recording conversa-
tion or discussion is that a good proportion
of the recorded tape is wasted due to gaps in
the speech. Wasted tape means wasted time,
for clearly a tape which is run continuously
will not last as long as one which runs only
when there is a useful signal. The obvious
way around the problem is a manually-
operated switch, closed by the speaker just
before he speaks. Such devices are incorpor-
ated in dictation machines, but would be
inconvenient where more than one speaker is
involved. The arrangement would be parti-
cularly inconvenient when recording a lecture
from radio or television, or someone else’s
dialogue, where it is impossible to anticipate
or gauge the pauses. This leads us to consider
the ultimate tape economizer — the acoustic
switch. This is a device where the signal to
be recorded is used to switch on the recorder,
As someone starts to speak, the sound of his
voice operates a mechanism which completes
the circuit of the motor in a tape recorder
set to ‘record’. The obvious disadvantage is
that the first word or so of a conversation
must actuate the mechanism and may be lost
completely. This is inevitable, but generally
does not affect the sentence intelligibility.
Associated with this problem are pauses be-
tween words, sentences, etc; these gaps are
not long enough to justify stopping the re-
corder and if we allow the mechanism to
follow them too precisely, we shall lose words
due to the frequent restarting®f the recorder.
It is thus necessary for fast action in switch-
ing the recorder on and slow when switching
off. In practice, a delay of about 5 seconds
after the speech has stopped is sufficient to
cover natural pauses and breaks.

The sound pressure level of normal conversa-
tion is not sufficient to operate a switch
directly and so it is necessary to convert the
sound into electrical energy using a micro-
phone and apply it to an amplifier in order
to raise it to a useful power level. The obvi-
ous method of using the amplifier output is
to operate a relay, which in turn switches on
or off the tape recorder motor circuit. Fig. 1
shows the complete circuit, the acoustic input
being to the microphone at the left and the
switch contacts being on the right. The micro-
phone indicated is separate from the one
associated with the recorder. It would be
possible to use one microphone to drive both
the recorder and the acoustic switch, but I
decided that separate instruments give certain
advantages. First, it is not necessary to split
the output; this would reduce the power
available for both amplifier and switch. Then

again, with its own microphone, the switch
is completely independent of the recorder
and can be used to switch other devices. In
practice, the switch microphone needs to be
sensitive, but there is no quality requirement,
so that a very cheap instrument will be satis-
factory. Microphone output is weak, being
of the order of millivolts, and so an amplifier
is absolutely necessary. The unit shown is a
three-stage transistor amplifier of Japanese
manufacture. Power output is adequate for
our requirement.

Circuit Operation

The amplifier output transformer T1 provides
the signal which operates the trip relay RLA.
This is a very sensitive device, a suitable type
being the Siemens high speed or Carpenter
relay. To maintain sensitivity, this type of
relay is fitted with a single change-over con-
tact. Perhaps the most obvious way of using
the relay is to connect it in series with the
secondary of Tl and allow the af signal to
energize it. This is quite satisfactory, but a
more sensitive arrangement is to use the af
signal for de-energizing rather than energiz-
ing. A relay which requires 0-5mA to energize
it, for example, may not release the armature
until the current falls to 0-2mA. If we there-
fore arrange to hold the relay with a steady

1 7
RV 1
3 S1
P d
| RLA1 j_
RLA -
9V
(a)

= .

RLB — 9V

™)

(b)

Fig. 2. RLA and RLB test circuits.
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(a)

(b) (c)

RLA1 changes over

C1 starts to charge
through RLB\\
Energise——— ———— ———+ WUF T —_
\\ (rgtgr%l;?-pss; ou:} \RLA drops \\ RLB drops out
= P ~.out ™ . (recorder stops)
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Drop-out-{— e~ 5 W M e
\ S
| /. time —»=
S5sec
make ready cycle A Sgoo RLA re-energises
BLAdrops RLAT changes back
Switch on ol to discharge C1 i
RLA RLB LA current
energise ————RLB current

Fig. 3. Graph of the switching cycles.

0-5SmA, then 0-:3mA (0-5-0-2) opposing the
hold current, will release the armature, For
our purpose, we want the relay as sensitive
as possible and so we go a step further. In
the de-energized condition, RLA1 short-cir-
cuits a resistor RV1, so that when current
is applied it passes directly through the relay
coil. The current is great enough to ensure
that the relay energizes, but as RLA1 changes
over, RV1 becomes part of the relay circuit
and is arranged so that the relay current is
just sufficient to hold the armature. Referring
to our numerical example above, initial cur-
rent through RLA would be, say, 0-6mA,
while the resistor would reduce this to 0:25
mA. Thus, a change of 0-05mA, opposing
the hold current would drop out the relay.
Apart from the improved sensitivity, this
arrangement has the advantage that a signal
sufficient to overcome the holding current
causes the relay to drop out so that the RLA1
change-over is complete, Where the T1 signal
is applied to energize the coil directly, one
contact would simply lift off momentarily
and the other contact would not make. Fig. 1
shows RLA with two windings. This is the
better arrangement as it keeps the T1 and
RLA circuits separate. However, where a
single winding relay only is available, the T1
secondary is connected as indicated, between
the coil and the positive line.

The relay RLB has two functions:

(a) it switches on the recorder motor (RLB1).
(b) it provides the necessary delay after the
T1 signal has stopped.

Let us consider the RLB circuit, ignoring for
a moment the rectifier W1 and the effect of
RLAI. When the supply is connected across
the RLB/C1 series arrangement, the current
through C1 is high as the capacitor starts to
charge. The current falls gradually until,
when C1 is fully charged, there is zero cur-
rent flow. The initial current at switch-on is
higher than that required to strike RLB and
as the flow falls it must pass the drop-out
point. RLB will thus energize, remain held
for a short period and then de-energize
simply by the act of applying the current.
When RLB strikes, RLB1 changes over to

Fig. 4. The completed acoustic switch with signal microphone and testing unit.

switch on the recorder motor. The time be-
tween energize and drop out depends mainly
on Cl. We require a delay of about 5 seconds
(not critical) and this is effected using a capa-
citor of approximately 200xFd.

Still ignoring the rectifier W1, it will be
observed that RLA1 is connected across Cl.
When RLA is in the ready (energized) condi-
tion, awaiting a signal from TI1, RLA1 is
changed over. As soon as a signal is received,
RLA drops out and RLA1 changes back.
This action immediately resets RLA to the
ready condition and momentarily short-cir-
cuits C1 which discharges. During this short
interval, RLA1 also applies current directly
through RLB so that the relay energizes
across the supply and is held by the Cl1
charging current when RLA1 changes over.
The effect of the combined RLA/RLB circuit
is that each signal which trips RLA starts the
recorder motor. This will run for about 5
seconds and then stop. If, as is probable with
speech, the next signal is applied before the
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delay is complete, C1 is discharged and the
cycle restarted. RLB does not drop out be-
cause in discharging C1, RLAl holds the
relay and the recorder continues to run. In
other words, each signal restarts the delay
cycle so that the recorder does not stop until
there is a gap in the speech of at least §
seconds. Unfortunately, the arrangement
necessitates RV1 and C1 to be connected in
parallel and this modifies the current flow
through RLA. There is, in fact, a consider-
able loss in sensitivity and, to offset this, the
rectifier W1 is connected as shown. The
rectifier is wired up so that current through
RLA does not pass through C1. Current is
not impeded in the reverse direction, how-
ever, so that when RLA1 changes back, C1
can discharge through WI, which will also
pass a direct RLB energizing current. The
circuit is supplied by a 9 volt battery. This
is the source required for the amplifier and
by using it for the relays also, the switch unit
requires only one battery.
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Construction

The success of the switch depends mainly on
RLA. In the unit shown, RLA and RLB are
identical, but this is not vital. RLB can, in
fact, be less sensitive than RLA. I have
already mentioned that Siemens high speed
or Carpenter relays are suitable for RLA. 1
have experimented with both of these types
and found them very sensitive, but there are,
of course, other types that would be suitable.
The requirements for RLA, apart from high
sensitivity, are:

(a) two windings (if possible).

(b) ‘one-side-stable’ contact system.

It has been stated that the two-winding ar-
rangement is better, and certain types of
Carpenter relay have more than one winding
— the type shown has three. However, if the
reader cannot obtain such a relay, a single
winding can be used efficiently if care is
taken. The difficulty arises with the series
arrangement and is due to the possible direct
connection between one side of the TI
secondary and the amplifier earth line (posi-
tive); this is a feature found in commercially-
made amplifiers and is shown dotted in Fig.
1. Since we are using one battery only for
amplifier and relays, we must take care to
see that the earthy side of T1 is not connected
to the negative side of RLA. Fig. 1 indicates
the correct insertion of T1 into the RLA
circuit. Other ways of getting round this
problem are isolating the T1 secondary from
the earth line or using separate amplifier and
relay batteries. The impedance of the RLA
winding does not seem to be at all critical,
I have had perfectly satisfactory results using
relays with winding resistances as far apart
as 150 and 2500 ohms.

The term ‘one-side-stable’ indicates that, in
the de-energized condition, the relay arma-
ture will always be at the same side. Energiz-
ing current will change it over, but disconnec-
tion will cause it to return. Many of the
relays available are of this type (such as the
Siemens high speed type), but several in the
Carpenter range are of the ‘each-side-stable’
type. Here, the armature remains at the side
to which it was last operated. Now, in this
type of relay, the armature position in the
de-energized condition is determined by the
influence of two permanent magnets, one on
each side. Where the magnet strength or the
armature /magnet distances differ, the arma-

30 ture will return to the stronger or closer
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Fig. 5. Layout of interior showing battery and relays.
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Fig. 6. Layout and wiring diagram.

magnet respectively; conversion from ‘each-
side-stable’ to ‘one-side-stable’ is simply a
case of reducing the influence of one magnet.
I found that a small shim of cardboard
placed under one magnet is sufficient to cause
the armature to return always to the other
side. The inclusion of permanent magnets to
influence the armature position means that
the energizing current must be DC and must
be applied with the correct polarity. As we
shall see, our circuit arrangement allows such
a (polarized) relay to respond to the af signal
from T1, but it must be connected across the
9 volt supply the correct way round.

Having selected RLA and having determined
that it is a ‘one-side-stable’ type, or can be
converted, the next step is to connect up the
circuit shown in Fig. 2 (a). The resistor RV1
is high — of the order of 100k and is set to a
maximum when the switch is closed. The
value is now decreased until the relay RLA
strikes. If the resistor shaft is now turned
to increase resistance, the current will de-
crease until the relay drops out. In practice,
the difference between energize and drop-out
currents may be small — perhaps only half a
milli-amp. RLA on the switch shown, strikes
at about 0-3mA and drops out at (-2mA,
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though the sensitivity is greatly increased by
the circuit arrangement mentioned. Relay
sensitivity can be further improved by ad-
justing the contacts to limit the armature
travel to the shortest distance possible, con-
sistent with a clean break and make of the
contacts.

The simple circuit of Fig. 2 (a) leads directly
to part of the actual switch circuit, by con-
necting the break contacts across the resistor
RV1; this is shown dotted. When the circuit
is now switched on, RLA should energize
strongly and be held via RV1 as RLAI1
changes over. If RV1 is now increased, a
point should be reached where the relay
buzzes. This is the point where RV1 is too
large to pass a holding current so that as
RLAI starts to change over, the relay drops
out. RLAI thus changes back to re-energize
RLA and so repeats the cycle rapidly.
Clearly, the most sensitive condition of RLA
is with RV1 just short of allowing RLA to
buzz. Now, I have specified a value of
100Kohms for RV1, and while this is con-
sistent with the applied voltage and a sensi-
tive relay, it may be found that a potentio-
meter of lower value could be used. On the
other hand, if the relay cannot be persuaded
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to buzz at any setting, the RV1 resistor
should be replaced with a component of
higher value. Ideally, RLA should start to
buzz at about half-way along the RV 1 sweep.
This ensures that there is considerable ad-
justment on each side to offset the interaction
of other parts of the circuit, when connected.
At this stage, the action of RLA can be
checked. It is not necessary to have an
amplifier at this stage, as a suitable signal can
be derived from a transistor portable radio,
tuned to a station broadcasting speech. Most
of these receivers are fitted with an earphone
socket which provides a signal for RLA in
a suitable form. The radio output is applied
in series with the RLA winding (across the
second winding if available). At first, I
thought it would be necessary to rectify the
radio output and apply the resulting DC to
RLA to oppose the just-hold current. How-
ever, this is not necessary as the opposing
half-cycles of the af signal are sufficient to
trip the relay. It is quite easy to determine if
the radio output is actuating RLA because
the contacts chatter. If the relay is now dis-
connected from the 9 volt supply, it will
behave as a somewhat inefficient earpiece,
the armature following the af signal, but not
changing over. If the supply is then re-con-
nected, the characteristic chatter will be
restored. If the volume control of the radio
has to be set high in order to make RLA
chatter, then RV1 should be adjusted (resist-
ance increased). If the sensitivity is increased
too much, RLA will start to buzz, so that the
setting must be short of this point. The radio
receiver volume control can now be reduced
to a setting consistent with the satisfactory
operation of RLA.

When the trip relay functions satisfactorily,
attention should be turned to the delay relay
RLB. This does not require the sensitivity of
RLA - though by using two sensitive relays,
a measure of battery economy is effected.
The relay RLB test circuit is shown in Fig. 2
(b). Here, RLB is in series with Cl and the
9 volt supply, the milliammeter being in-
cluded to follow the current change. When
the circuit is switched on, it will be observed
that the initial current is high and falls to
zero. The fall is rapid at first, but becomes
slower as the current decreases. Initial cur-
rent should be high enough to ensure that
RLB strikes, but not excessive. On the switch
shown, the initial current is about 3mA. Since
the striking current of RLB is less than 1mA,
the relay energizes easily. I do not consider
3mA to be too high in this case, but if it was
in excess of about 4mA, I would connect a
series resistor in the circuit to limit the initial
current. The delay is dependent on the value
of C1, which for 4 to 5 seconds should be of
the order of 200pFd. In the switch shown,
this is made up of four 50uFd electrolytic
capacitors taken from a discarded transistor
radio, These components are conveniently
small due to their low working voltage. The
reader should note that after RLB has de-
energized, due to the fall of C1 charging
current, the delay cannot be restarted simply
by operating the on/off switch. C1 will hold
its charge for some time — certainly of the
order of minutes, perhaps longer. To restart
the delay cycle, it is necessary to short-circuit
C1 momentarily. The delay circuit should
present no problems and should work with-
out difficulty.

The two circuits can now be brought together
to form the complete switch. The connection
takes place at three points:

Brass Car

Brass

Dry

Battery

battery Clip

Fig. 7. Details of ‘sandwich’ connector for tape recorder motor battery.

(a) the negative supply lines of the circuits
are joined.

(b) the positive supply lines of the circuits are
joined.

(c) the RLA side of RV1 is connected via the
rectifier W1 to the positive side of Cl.

It is important that W1 is connected the
correct way round — that is with the positive
or red end to the trip relay RLA. The relays
RLA and RLB are quiet in changing over so
that it is inadvisable to rely on the ‘click’ as
an indication that the circuit is working. The
‘make’ contacts of RLBI1 should be con-
nected up to a series bulb-and-battery circuit
so that visual indication is effected. Now
Fig. 3 shows the correct action of the circuit
for three possible conditions. (a) shows the
effect of switching on. The current through
RLA and RLB is seen to rise above the
‘energize’ level so that the relays strike. It
will be noted the duration of the striking
current is short as RLAI changes over im-
mediately. Since RLA is now held via RV,
the current has dropped to just above the
drop-out level, where it remains. In the mean-
time, RLB is held via C1 and the current falls
(dotted). After the 5 second delay, the RLB
current has fallen below the drop-out level
and the relay de-energizes. I have termed
this the make-ready cycle as it sets RLA to
its most sensitive condition, thus preparing
the circuit for an af signal. When a signal
is received from T1 (b), it will be observed
that part of it falls below the drop-out line.
This is sufficient to drop out RLA. The
change-over of RLA1 resets RLA and dis-
charges CI, causing the cycle to repeat.
At (c). the condition shown is where a signal
is received before the delay cycle is complete
— i.e., the recorder is still running. As part
of the af signal lies below the drop-out level,
RLA will trip and reset and C1 will discharge
to start a new cycle. In practice, a graph of
the acoustic switch action would be very
much more crowded with resetting peaks. It
must be remembered that normally RLA
resets itself before the sound that tripped it
has stopped. Where a sound is continuous —
which in this case implies a duration of more
than a few milliseconds, RLA will tend to
buzz, as the af signal will not allow it to
remain just-held. It is difficult to detect this
effect as it occurs only when there is a sound,
which, of course, masks it.

It is now necessary to replace the radio, as a
signal source, with an af amplifier. I found it
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convenient to use a commercially-made unit,
incorporating an output transformer and
volume control. The cost of buying compon-
ents to produce an equivalent unit would not
be significantly less and a commercially-made
unit is of proved design and performance.
Suitable amplifiers are available for a little
over £1. With a microphone connected to the
amplifier input, the switch unit should be
tested as follows:

(a) set the amplifier sensitivity (gain) to a
maximum.

(b) speak normally into the microphone, ad-
justing RV1 to the point where RLA trips
to follow the speech.

(c) now move away from the microphone,
increasing the RV1 sensitivity to a maximum,
The circuit sensitivity is now a maximum and
the switch should operate well away from
the source of sound. It should respond to
general conversation if placed at the centre
of a normally-spaced group. For noisier

. environments, or where the switch is used by

one person, the sensitivity can be reduced.
The construction described is ‘breadboard’
style — that is, with the components wired up
on a flat surface and no attempt being made
at neatness or compactness. The result is that
the circuit is completely accessible and ad-
justments or changes are readily made. Once
the switch is functigning satisfactorily, it
should be dismantled and rebuilt in a suitable
container. Plastic lunch boxes make excellent
cases for electronic equipment of this type
and can be obtained for a couple of shillings.
The box shown in Fig. 4 is an ‘elevenses’ pack
which, as one might expect, is slightly smaller
than a lunch box. It measured 5+ X 3 x 2%
inches originally and a section of 06 inches
was cut out to reduce the height to 1-9 inches.
I found the box to be made of a good qua-
lity plastic which did not tend to crack. It will
be observed that the components are very
compactly fitted (Fig. 5) so that with relays
larger than the Carpenter type, this size of
container might be too small. Fig. 6 shows
the arrangement of the controls, amplifier
and battery, all fitted to the inside of the lid,
This layout is intended only as a guide and
the reader’s arrangement will clearly depend
on the shape and size of the box and the
types of relay, etc, available. However,
mounting the components in the lid is very
convenient as they are easy to fit and readily
accessible for repair or battery replacement.
It will be noted that I have fitted a white
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panel in the transparent lid, indicating the
various controls. This is a piece of white
card, typed with the necessary information.
It is held against the inside of the lid by
the potentiometers, battery and amplifier
when in position. All the components incor-
porate fixing devices except the battery. I
used two lengths of 6BA threaded rod to
receive the PP6 battery. The rods are secured
to the plastic lid with 6BA nuts and the
battery held with a short section of alumi-
nium curtain rail and two 6BA nuts. Car-
penter relays are fitted with two S8BA
threaded holes in the base and I found a good
method of mounting was to secure the relays
together, side-by-side using a small Tufnol
strip and two 8BA bolts. Since the bases are
slightly wider than the actual cases, a narrow
gap was inevitable between the relays so that
I passed this over a slot filed in a length of
2BA bar, which projects through the face of
the lid. The nut on the bar draws the relays
tight against the flat backs of the two poten-
tiometers.

‘Wiring — Step by Step

The wiring-up procedure should be carried
out step by step as follows:

(a) connect the positive side of the battery
clip to the amplifier earth and the negative
side to one terminal of the on/off switch.
(b) connect the amplifier input to the minia-
ture jack socket (mic), taking care that the
centre contact of the microphone plug will
connect with the non-earthy side.

(c) wire up the amplifier sensitivity or gain
control potentiometer.

{d) now, connect a pair of earphones to the
amplifier output, plug the microphone into
the mic socket and close the on/off switch.
Check that the amplifier is working and that
the sensitivity control is wired the right way
round - i.e., sensitivity increases with clock-
wise rotation. If the reverse is found, change
over the connections to the two outer tags
of the potentiometer.

(e) connect the negative supply side, via the
onfoff switch, to the wiper connection of
RVI1 and take one side of the resistor to the
appropriate side of RLA coil. Take the other
side of RLA back to earth (positive). Wire
RV1 so that clockwise rotation increases the
resistor value and connect the break contacts
of RLA1 across RV1.

(f) now operate the on/off switch. Check
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Fig. 8. Typical battery compartment in a portable tape recorder.
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'I% Volt dry battery

Fig. 9. The testing unit.

that RLA strikes and that RV1 can be ad-
justed to make the relay buzz.

(g) connect the negative supply side, via the
on/off switch, to the negative side of C1 and
take the other side of the capacitor to the
appropriate side of RLB coil. Now connect
the free side of RLB coil to earth.

(h) check that RLB is working correctly by
switching on and listening for the drop-out
‘click’ after the delay. If you miss it the first
time, remember that C1 must be short-
circuited before trying again.

(j) connect the rectifier or crystal diode W1
between the negative sides of RLA and RLB.
(k) connect the ‘make’ contacts of RLBI1 to
the second jack socket (make).

(I) wire the amplifier output transformer T1
to the second winding (if available) of RLA,
or otherwise disconnect the RLA [earth line
and insert the secondary so that the non-
earthy side is to the negative — see Fig. 1.
The switch unit is now complete except for
two items of ancillary equipment. The reader
will have noted that the ‘make’ contacts of
RLBI1 are to be used in the motor circuit of
a portable tape recorder and the problem
arises of how to introduce the switch without
modifying the recorder. Now, dry batteries
are usually mounted in clips which hold
them and also effect the necessary electrical
contact. The switch is inserted in the motor
circuit between the positive battery pole and
its associated clip contact, The insert takes
the form of a sandwich made from a piece of
thin card between two brass shims (Fig. 7).
Co-axial microphone cable is connected to
the shims and taken to a jack plug, which can
be inserted into the ‘make’ socket. Where
batteries are connected in parallel, an appro-
priate number of brass/card/brass sand-
wiches should be made up and wired in
parallel with the switch lead. The other possi-
bility is where the amplifier and motor sup-
plies are separate. Here, we interrupt only
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the motor circuit, leaving the amplifier
switched on throughout the whole recording.
The photograph (Fig. 8) shows the battery
compartment of a transistor tape recorder.
The amplifier battery is shown in the centre,
with the 1-5 volt motor batteries on each side
and connected in parallel. The small sand-
wich connectors are placed between the posi-
tive battery poles and the battery clips, while
the co-axial switch lead is seen at the right.
Glued firmly to the card, the brass shims are
slightly smaller than the card so that distor-
tion at the edges does not effect an accidental
short circuit. When fitting, the connectors
should be put in position first and the bat-
teries then inserted. Attempts to slide the
connectors in after the batteries may well
result in the brass shims being peeled off.
The second item of ancillary equipment
necessary is a 1-5 volt bulb-and-battery test
circuit with a jack plug for insertion into the
‘make’ socket. This is a useful item for test-
ing the sensitivity and checking the delay
time before the acoustic switch is used with
the recorder, It will be found that the bulb
gives a better indication of the circuit per-
formance than can be gained by watching the
recorder spools turn and stop. The unit
shown in Fig. 9 was made from a single-cell,
minijature torch. Originally, a button at the
rear was pushed to light the bulb, the effect
being to move the battery against a spring
so that the positive battery pole was brought
against the central bulb connection. In
modifying this, I took out the button and
fitted in its place a miniature jack plug. The
actual prod of the plug is secured to the
torch body by a threaded ring cut from the
plug handle. I made the ring small enough
to allow the central plug connection to pro-
ject beyond it and, in order to get the ring
screwed conveniently on to the plug from the
inside, I cut a small rectangular slot in the
continued on page 46
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THE THINGS YOU SAY

Posting Tapes

May I say a word about the way tapes, and
in particular the smaller 3 inch variety, are
mailed. The unprotected tape is invariably
enclosed in a ‘stout manilla envelope’ which,
when opened, discloses a cracked reel which
has to be replaced — at 2s 6d a time! Surely
the sensible thing to do would be to box the
tape properly for mailing, and by so doing.
ensure safe delivery to its destination.

It only involves a little trouble and a few
coppers extra, and is good insurance against
damage or loss.

A. C. Heatly Maguire
Christchurch,
Hants.
Most tape manufacturers now produce

special mailing tape supplied in protective
boxes (Phonopost Tapes). Ed.

Editing Facilities
I wonder if any other Brenell owners have
thought it would be an advantage if one
could hear sound on re-wind to enable ‘inch-
ing’ to find an exact spot on a tape, and so
facilitate editing. Apparently this facility is
available, although I don’t think it is widely
known.
I found it quite by accident, as, although not
an electronic expert, I can dismantle my
Mark VM machines for minor adjustments.
I was trying to rectify a sticking pause button
one day, had taken out the deck and amplifier
units and re-connected them so that I could
see it actually working. I noticed that on re-
wind I could hear the sound, and couldn’t
understand why! When finally re-assembling
the machine, I discovered I had left un-
plugged the little phono plug (brown lead)
on the right-hand side of the machine. Not
being sure whether this would have any ill
effect on the machine if left unplugged, I
contacted Brenell, who informed me that it
was quite in order, and they had, in fact,
made this a plug and socket connection to
enable this facility to be easily available.
I have mentioned this to various tapespond-
ents, and although one was not impressed,
the others think it a good idea, and feel that
others might like to know,

Mrs Jean Weir
Gillingham,
Kent.

Video Apathy

It was with great relish that I read your
cynically sarcastic crack at British manufac-
turers for their inept apathetic attitude to-
wards video recording, for it seems that they
have capitulated to the more enterprising
‘foreigners’ who have had the perspicacity
to invest new fortunes in their development
of this booming market.

It is not generally known (and if it had been
it has doubtlessly been conveniently for-
gotten) that as long ago as 1963, this com-
pany approached the trade en masse in an
attempt to persuade someone that there
was about to be a revolution in the video
tape field and that a new technique we were
experimenting with had proved itself entirely

practicable to the extent of being ludicrously
simple and obvious. Demonstrations were
given to many of the big companies but
always the cry went up: ‘we haven’t got the
team at present, colour TV you know' or
‘we will make it if you bring it to us in a
package-unit with all the bugs squashed’!
This was the attitude of wonderful TV in-
dustrialists on the verge of factory closure,
due to the stagnant moribund boards of
directors swayed by the blasted accountants
who would rather put the profits into Gilt-
Edged than risk a few bob on an almost
certain shot in the arm for the industry.

After the most frustrating two years one
could possibly experience, we have decided
to ‘go it alone’ and cock the proverbial snook
at these dead-heads, for we back our judg-
ment with our limited resources and press
on, spurred by the visions of red faces when
we launch our machine on the stagnant
waters of the British domestic market (Elec-

tronics Division).
John M. Birch,
Vale Electronics Ltd

Mono into Stereo
I wonder if any other reader has tried this
experiment? I've got plenty of stereo records
and tapes, but purely for interest purposes, I
made a stereo tape from a mono record. It
turned out perfect. I have no elaborate equip-
ment — my present recorders are a Brenell
STB1 and a Beocord 2000 de luxe. With
these I made a perfect stereo recording of a
Morecambe and Wise sketch from their
mono LP.
There is no ‘hole in the middle' effect, and
the sound does not keep jumping from one
speaker to the other, but the effect is that
Morecambe is on one side and Wise on the
other (and viz the other characters). There
is an audience laughing and clapping, too,
and they do not move from side to side
either.
I'm quite pleased with this experiment — I
realize it can only be done with people talk-
ing — music (orchestras, etc) is a different
matter! Anyone know how I did it? I expect
there are several ways, but none can be any
more succesful than this.

Eric Pepperell
Warrington,
Lancs.

Participation in Local Radio

Early this year you published an open letter
to all tape clubs from Mr Bob Danvers-
Walker, on the subject of club participation
in the BBC ‘local radio experiment’. At that
time, it seemed very likely that the Liverpool
area would be chosen as one of the experi-
mental station sites, and this has recently
been confirmed; hence the keen interest
aroused among Merseyside Tape Recording
Society members.

While at the Audio Fair I had the very great
pleasure of meeting Bob Danvers-Walker at
the BASF display, and he readily agreed to
convey his views on tape to our members;
this resulted in a twelve-minute interview
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which was warmly received by our members.
In the course of this interview he stressed
that ATR was the ideal medium for publi-
cizing this entire question, either through
the club news page or the letter columns, to
‘help keep the pot boiling’.

We at Merseyside would gladly hear the
views of clubs or individuals, and meanwhile
would like to throw out the following opin-
ions, if only to start the ball rolling in your
columns (mixed metaphors creeping in!).
Already at Merseyside the Press has carried
the initial advertisements for the station staff.
One glance at the required qualifications
ended any pipe-dreams of applying for jobs —
the fifteen or so people permanently em-
ployed will obviously have more than ‘keen
amateur’ qualifications. But we don't feel
this leaves us out in the cold altogether; we
feel there still should be scope for outside
contributions.

Through the efforts of John Bradley and the
Federation, and through our own letters of
inquiry which have now gone to the BBC,
we hope to arrange a meeting with the
Merseyside station controller on his arrival
in the area. The points we intend to make
are as follows:

1. To quote Bob Danvers-Walker, ‘clubs
may be capable of producing items. for the
sheer pleasure of it, taking immense time
and trouble, and going to lengths which
would be impossible if boiled down to the
economics of ordinary radio programme
production’. Or, as someone in our club
said, ‘the BBC have the equipment — be we
have the time’.

2. But let's not give ourselves illusions: we
are amateurs, and while some of us have
recorders costing over £100 and microphones
and accessories that do justice to them, our
efforts might not sound quite so impressive
to trained professionals using studio equip-
ment.

3. However, let’s not despair either, and let's
keep our ambitions within the scope of our
equipment and abilities. Even a weekly half-
hour programme would tax us in many ways,
assuming the station controller wanted it
anyway; but what about the shorter items,
as used on the national Today programme?
Here, we feel, is the individual's or the club’s
outlet, at least until more experience is
gained.

With these thoughts in mind, our letter to
the BBC, and (we hope) our eventual meeting
with the local controller, features the follow-
ing questions:

Will there be scope for the short smappy
item, already mixed and spliced and intro-
duced, probably from two to four minutes in
length . . . the type of item which may not
be burningly topical but which has local
interest, throws the spotlight on an interest-
ing character or institution, and which a club
could spend an entire week gathering, editing
and polishing for the fun of it?

Will there be scope for a ‘scoop'? If one of
our members happens to be on the scene
when a local story breaks — a fire, explosion,
protest march or what-have-you — and re-
cords some actuality or interview material,
even on a fairly humble but surprisingly
useful cassette portable for example, will it
be worth his or her while ringing up the
station and offering the tape for use? This
might, for instance, mean all the difference
between the station putting out a bare news
announcement, and one which would include

continued on page 46
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The curtain’s going up
on the greatest show
you’ve ever heard!

The new Grundig Hi-Fi
Studio Series.

The Grundig Studio Series is the biggest, most varied range of Hi-Fi
equipment ever assembled by a major manufacturer. Loudspeakers,
amplifiers, tuners, tape recorders ; every one of them marking a new ultimate
in looks and performance,

Already widely praised by many experts on the Continent, the Studio

Series is now available over here. Hearing's believing—so come and judge
this remarkable Hi-Fi range for yourself. At the Grundig Hi-Fi Studio,

15 Orchard Street, London. (Just by Selfridges.)

Can't make it? Then post this coupon today !

' To: Grundig (G.B.) Ltd., Hi-Fi Division, 15 Orchard Street, London, W.1.

[ Please send me details of the Grundig Hi-Fi Studio Series, and the name and |
I address of my nearest authorised Grundig HI-Fi distributor. l
| name I
= ADDRESS I
I GRUNDIG i
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ATR Hi-Fi Section

Hi-Fi

TEST REPORT - BSR UA70
AUTOMATIG/MANUAL TURNTABLE UNIT
AND GERAMIG CARTRIDGE

by Peter Knight

Single-play motor, pick-up arm and cart-
ridge combinations designed for hifi and,
needless to say, of Impeccable perform-
ance and specifications could well take
£100 from a hi-fi enthusiast's pocket. It
may seem amazing, therefore, that BSR
Ltd, Monarch Works, Old Hill, Staffs, are
offering an auto changer complete with
ceramic pickup cartridge, and of a quality
directed towards the hi-fi world, to sell for
about £15. The standard auto unit is
£12 18s 3d and the C1 ceramic cartridge
£2 7s 0d with sapphire point and £3 1s 9d
with diamond. )

The pedantic hi-fi enthusiast, of course,
would never consider the use of an or-
dinary auto changer with his records, let
alone purchase one complete with cart-
ridge for a mere £15! For this type -
demanding nothing below the existing per-
fect — the ‘Rolls Royce' audio equipment is
exactingly designed and virtually tallor-
made. Hence its great cost.

Nevertheless, there is a wide gap between
the average radlo and radiogram and true
hi-fi, and the current trend would appear
to be directed towards bridging this gap
with equipment above average but below
true hi-fi. This could be termed ‘domestic
quality audio’ or something like this, and
the field at the present seems to be wide
open for enterprising manufacturers.
Already this audio gap Is being breached
by one or two manufacturers and in your
reviewer's mind the BSR UA70 with its cart-
ridge fulfils this requirement. Indeed, the
demand for this sort of equipment is quite
fantastic. It is the step that many music
lovers first take before jumping into the
hi-fi deep.

If one examines the UA70 with a hi-fi hat
on, the outcome would not give a true
reflection of the unit, and It Is not going to
be examined on this basis — in this report,
anyway. There are many people, apprecia-
tive of good sound, disliking the task of
manual record changing yet unable to
afford the luxury of the true hi-fi changer
(ie, avoiding the detracting effects of
spinning records one on top of%another).
The UAT70 is a unit designed to solve their
problem.

Past activities of BSR have been directed
essentially to the supply of record units to
radiogram makers, and the company has
attained a high level in this kind of business
since its first motor in 1947 and first
changer in 1951. While the UA70 will be

Fig. 1. Unit mounted in plinth.

purchased by set makers in the same way,
the production is geared to quantities
allowing the unit also to be supplied indi-
vidually to constructors and enthusiasts
wishing to build their own record playing
equipment. This makes it possible to pro-
duce large numbers (albeit, not cheaply)
at less cost.

The unit mounted in a base and shown full-
face with the arm displaced for better
appralsal is shown in Figs. 1 and 2. The
turntable is 11 inches diameter and Is
energized from an induction motor under-
neath the unit which is rubber mounted.
This can be seen towards bottom-right of
the picture in Fig. 3. The motor can be
adjusted to suit supplies of 100 to 125V
60Hz and 200 to 250V 50Hz.

Changer or Single-play

It is possible to use the unit either as a
changer or single-player, the centre turn-
table spindie being changed to suit the
requirement. For changing, a stacker-
spindle Is fitted and this accommodates up
to eight 7, 10 or 12 inch discs, while a stub-
spindle is used for single-plays. The two
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spindles supplied are easily interchange-
able. The record sizes used on one session
of auto-changing must be the same; it is
not possible to mix diameters on one
stacking.

Idler-wheel turntable drive is adopted, but
this wheel is automatically disengaged
when the unit is switched off. This attribute
avoids the formation of ‘flats’ which would
affect the wow and flutter performance. The
speed-change mechanism is also based
here, and the four disc speeds of 16, 33,
45 and 78 rpm are avalilable, selected by a
lever at the front right-hand corner (Fig. 2).
At right-angles to this is the functions lever
with three positions, off, on and reject. For
manual working, this lever is pushed to on,
which starts the motor and gives free arm
movement. The pick-up can be applied to
the disc by means of a lifting finger attached
to the head or, more exactingly, by the
raising and lowering device fitted to the
bearing end of the arm. More will be said
about this later,

When a record comes to the end (on
manual operation) an automatic stop

operates, and the arm returns to its rest 35
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TEST REPORT-

BSR UA70
AUTOMATIC/MANUAL
TURNTABLE UNIT
AND CERAMIC
CARTRIDGE

Continued

and is lightly secured in position, while at
the same time the motor switches off. If
one wishes to terminate the playing of a
record before the end, the lever is pushed
to reject, and the cycle as just mentioned
occurs. For automatic changing, the lever
is pushed to reject. This instigates the auto
cycle, as we have already seen, but when
discs are piled on the stacker-spindle the
first one drops on to the turntable and is
taken over by the pick-up. The switching-
off cycle is avoided by a feeler arm coupled
to the mechanism. Operating the reject
lever during an auto-play, however, causes
the pick-up to leave the disc it is playing,
whereupon the next disc in the stacked pile
is lowered on to the turntable, on top of
the one that was previously playing.

A close-up picture of the bearing end of
the pick-up arm is given in Fig. 4. The white
control knob to the right of the main drum
assembly is calibrated in stylus pressure,
while the knob at the far end of the arm
proper (see also Fig. 2) is a counter-
balance weight which can be released for
in/out adjustment by loosening an adjacent
knurled clamping screw. This counter
balance equalizes the arm, head and cart-
ridge, and the idea is to make adjustment
for optimum balance with the calibrated
pressure knob at zero. The required track-
ing pressure is then turned on as required
by the calibrated knob. This works out
quite well in practice, although pressure
tests made with an independent balance
indicated a small error in the calibration
of the sample. The pressure is applied by
tightening a coiled spring located inside the
drum seen in Fig. 4.

Arm Lifter

The arm lifting and cueing device is ex-
tremely neat and effective in operation. The
lever operating this is not visible in Fig. 4,
but can be seen in Figs. 1 and 2. When
the lever is lifted upwards, the small plat-
form below the spring-loaded knurled screw,
shown in Fig. 4, rises and thus applies a
lifting movement to the arm bearing. The
knurled screw can be turned against the
loading-spring pressure to regulate the
height of the cartridge/arm Ilift.

The whole of this mechanism is very well

36 balanced and nicely machined. The ver-

Fig. 2. Full-face view of unit and arm separaled.

Fig. 3. Underside view ot unit.

tical bearing of the arm has remarkable
freedom of movement, almost equal to that
of some good quality hi-fi arms, but the
lateral bearing (or arm movement) ap-
peared to be stiffer than it need be. One
must expect this arm movement on
changers to have some shortcomings, of
course, since the bearing has to extend
through the base-plate to engage with the
arm-moving mechanism. Even when re-
leased, therefore, the arm has to move a
metal plate, but the unbalance effect due
to this is countered in the BSR unit by an
opposing counter-weight coupled to the
bearing spindle beneath the base-plate. On
the sample unit it was discovered that
slightly less lateral-bearing friction could
be achieved by reducing the pressure of a
piece of spring metal pressing against the
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bottom of the bearing, acting as its spring-
loaded vertical thrust surface. The three
signal wires emerging from the end of the
arm are very fine and operate over a
reasonably large radius, and it was not
thought that they contributed significantly
to the lateral friction. However, since they
are unscreened they could represent a hum
source.

A purist would consider the turntable of
insufficient mass for serious work, it being
made of two pressed-steel plates partnered
together and welded and with a momentum
that kept it spinning for about 20 seconds
after switching off from 78 rpm. A purist
might also be fascinated by apparent turn-
table wobble when applying finger pres-
sure to the edge. Actually, much of this
movement appears to result from the nature
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of the turntable bearing mounting, but there
is still a small degree of slack in the bear-
ing proper, though this does not appear
to impair the performance of the unit. In-
deed, when the turntable is energized in
the ordinary way from the motor this bear-
ing slack seems to disappear or, at least,
it sets down in one direction with no par-
ticularly ill effect in practice, and no cyclic
tilting.

The drive motor is a four-pole induction
type dynamically balanced, and, consider-
ing the price of the whole unit, is a very
good motor. Over the normal range of mains
voltages (220 to 240 volts, since the sample
was indicated as being 230V), the speed
remained substantially constant. The unit
is designed for mounting on four corner
springs, clearly visible in Fig. 3, and their
purpose is to damp down vibrations from
the motor board to the pick-up, via the disc,
bearing in mind that the unit will certainly
be employed extensively in radiogram out-
fits.

There are very few internal or mechanical
preset adjustments, the mechanism com-
prising a series of clip-on levers, springs
and so forth, as shown in Fig. 3. There is
one important adjustment, however, and
that is the set-down point of the stylus on
the disc. Early changers had shortcomings
in this connection, the pick-up setting down
either straight on to the grooves or on to
the turntable mat. BSR has solved this by
a simple-to-adjust screw, seen in Fig. 2,
directly to the rear of the pressure adjusting
control.

The cartridge in the test sample was the
well-known BSR C1. This is stereo and
ceramic, favouring loading into 2M across
100pF. So loaded, no equalization is needed
in the amplifier, and the response taken
with the Decca SXL2057 test record (by
the makers) is shown in Fig. 5(a). The
separation characteristics taken with the
Westrex |A record are given .in Fig. 5(b).
In spite of its small price, the C1 can give
a very good account of itself and, as shown
in Fig. 5(a), is capable of a high output
voltage, meaning that it can be used fully
to drive relatively insensitive amplifiers.
The cartridge in the UA70 was tested on
various discs, including the high modula-
tion and acceleration tracks of the Van-
guard Stereolab Test Record, VSD100.
Tracking could be achieved at 2gm, but
high modulation levels called for a little
over 3gm for the least buzz and distortion.
Incidentally, the pressure can be adjusted
on the unit from zero to 6gm, with the arm
counter balanced to zero.

Subjective wow and flutter and rumble
tests were performed with test records and
the latter by mounting the stylus on a
sounding box resting on the unit. Rumble
was above noise at full volume setting of
the amplifier and bass flat, but only just,
and at normal volume settings it was barely
discernible, even with the sounding box. On
the silent parts of ordinary records it was
insignificant.

Flutter was tested on a 3KHz track and,
although very slightly present to the keen
listener, was by no means troublesome on
music. The same applied to wow-low-fre-
quency cyclic speed variations.

When the unit is appraised on the basis of
the definition given at the beginning of this
report, it most certainly has much to com-
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Fig. 5. (a) C1 response curve with Decca SXL2057 and (b) channel separation charac-

teristics with Westrex 1A.

mend it. There is no doubt that it will find
a massive market, for it is good value (in-
cluding cartridge) for £15 or thereabouts.

Maker's Specifications

Capacity: Maximum record stack height
0-572 inch. Speeds: 78, 45, 33 and 16 rpm.
Power supply: Dual-voltage four-pole motar
to suit 200-250V and 100-125V supplies.
Cartridge: Any standard Mono or stereo
cartridge suitable. Wow: Below 0:2% rms.
Flutter: Below 0-06% rms. Rumble: —29dB
at 1Hz. Finish: Satin-black mainplate with
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black turntable mat inlaid with brushed
aluminium rings. Combination of black and
brushed aluminium trim for pick-up arm and
controls.

C1 Ceramic Cartridge

Colour: Graphite blue. Compliance: 5-2 c.u.
Sensitivity: 110mV + 2dB at 1KH from
Decca SXL2057 (at 1cm/sec velocity).
Stylus pressure: 2-6gm, depending on arm.
Equivalent capacity: 600pF. Loading: 2M/
100pF. Channel difference: less than 3dB.
Channel separation: 16dB at 1KH.
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Did you hear the ‘Ditton 15’
at the Audio Fair?

The ‘Ditton 15" is Celestion’s new 3 element compact
loudspeaker enclosure. Although only 1 cubic foot in size,
this full-range 15 watt system gives improved bass per-
formance over simple closed boxes because of a new
concept in design—ABR (Auxiliary Bass Radiator).

ABR gives the following advantages:

M extended low frequency response down to 30 Hz
M high sensitivity M lower distortion

In addition, the ‘Ditton 15" employs an entirely new 8” bass
unit, plus the famous HF1300 Mark Il high frequency unit.
See and hear the ‘Ditton 15’ at your nearest High Fidelity

Dealer or complete the coupon below for illustrated leaflet
and further details.

— the latest product
of Celestion know-how
and enthusiasm

i BT RN

Studio
Series

loudspeakers for
the perfectionist

Celestion

{ + 1 1 11 7P 3 7 I J1 ¢+ 7 J 1 17 ] |
Rola Celestion Ltd.
Ferry Works, Thames Ditton, Surrey. Telephone: 01-398 3402

Please send me the ‘Ditton 15" [eaflet and details of the
‘Studio Series’ loudspeakers.

NAME
ADDRESS,

ATRIE.6T.

GDa1s

Price Cut on
Full Range of
Agfta-Magneton
Recording Tapes

That’s right. [ ] A sweeping price slash that reduces
the cost of the entire range of Agfa-Magneton
Recording Tapes and accessories. Long play,
double play, triple play, sound editing tape and
endless tape loops. The entire Agfa-Magneton

range—all reduced in price. Now you can record
more economically than ever before. [ | A cut in
price, yes. A cut in quality, no. [] Still the same
superb unequalled sound reproduction you’ve
always enjoyed with Magneton Tapes. In fact,
we’ve expanded our range of tapes too—to give
you an even greater choice and variation. And, of
course, available at the new low prices. [ ] Inter-
ested ? Then write for the free price list and leaflets,
to Agfa-Gevaert Limited, Great West Road,
Brentford, Middlesex.

PROVED BY THE
PROFESSIONALS

So what else is new from Agfa-Gevaert? The Suffix “R’* Tapes, for one
thing. Available in clear, plastic containers in 5", 53" and 77 reel
sizes. And the new Agfa Magneton Cassettes. A trouble-free new way
to play and record. Dust-proof and compact. No tension troubles,
no threading or fiddling, The most advanced system of tape recording.
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FI-CORD 801

Omni-directional studio microphone (dynamic mov-
ing coil). Shockproof and proof against changes in
temperature. Frequency response 50 to 18,000 c.p.s.

BEYER M119

Moving coil omni-directional microphone very good
for interviewing and general background recordings
smoothresponse. Frequencyresponse50-16000c.p.s.

BEYER M260

Dynamic Ribbon Microphone. A cardioid pattern
studio quality microphone at a price the amateur can
afford. Frequency response 50—18000 c.p.s.

Please send information and literature on the full
range of microphones

ATR &

For further details, please complete
and post this coupon to:

Fl-cn RD .NTERNAT.DNAL ............................................. R A b L B

Chitliwoods Roadl &  Edct Grinatead . GligaaK TT——— S
Telephone : East Grinstead 21351

R
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THE DEGIBEL AND ITS USE IN AUDIO

by Gordon J. King

We do not have to go very far in tape
recording and hi-fi to come up against the
term decibel. The unit is widely adopted not
only in technical specifications of tape re-
corders, microphones, amplifiers and so
forth, but also in sales literature, and its
meaning is not always fully understood.
What is the decibel, what advantages has
it over equivalent ways of describing per-
formance, etc., and how is it employed in
audio work? These questions are fully ex-
amined in this article in such a way that, it
is hoped, the non-technical reader will
understand.

Our senses respond to stimuli in a logarith-
mic manner. This means that if we are hear-
ing sound at an intensity of, say, 2 watts we
should not be conscious of the intensity
having doubled by turning the power up to
4 watts. The impression a listener gets when
a sound of certain intensity is suddenly
increased is proportional to the logarithm
of the ratio of the energy or power of the
two sound levels.

This applies to other things like our senses
of touch, pain, smell and sight, following
the Weber law but outside our present scope
of activities. A similar law applies to the
musical scale. Between octaves the ratio is
2 to 1, but between tones, of which there
are six in an octave, the ratio is 1-1221 to 1
and this as we shall later see is the absolute
voltage ratio of 1 decibel. A specific num-
ber of Hz (cycles) between each tone would
result in discords.

The decibel is derived from the term Bel,
after Graham Bell, the inventor of the tele-
phone. In the early days telephone engin-
eers discovered that this logarithmic ratio
could be applied to telephone signals, eas-
ing the computation of gains and losses in
repeater amplifiers and cables. It was given
the label Bel, and has since been handed
down and developed to suit all aspects of
audio engineering (as well as engineering
in other fields).

Our dynamic range of hearing corresponds
in total to about 13 Bels, starting at a sound
intensity near the threshold of hearing and
rising to a point where the sound begins to
be painful. A 13-Bel scale is too rough for
serious work, however, so each Bel is divi-
ded into ten parts, and each part is called
a decibel (deci, meaning ten). The ab-
breviation is thus dB. Some people use the
capital B, as | have done, since it is the
first letter of the name Bell, but sometimes
the abbreviation is dB. | prefer the former.
Note that the decibel divisions are them-
selves made on a logarithmic scale between
Bels.

Since the term is logarithmic, therefore, we
can express the number of decibels thus:

ndB = 10log,, Pp—f

f' Power Voltage Power Voltage
dB | Ratio Ratio dB Ratio . Ratio
1 ‘ 1-26 1-12 15 | 316 | 5:62
2 1-58 1-26 20 [ 100 g 10
3 ; 2:0 1-41 30 1000 ! 31-6
4 | 2:51 ‘ 1-58 40 104 102
5 ; 316 | 1-78 50 108 , 316
6 ; 3.98 2:0 60 108 ' 10°
7 5-01 2:24 70 107 3160
8 | 631 | 251 80 100 | 104
9 |79 | 282 90 10° 31600
10 L10 3-16 100 - 10| 108
|
Table 1. Power and voltage (or current) decibel table.
Power Power Power | Power |
Ratio | dB Ratio | dB Ratio dB Ratio [ dB
1-0 0-000 33 5185 56 | 7482 7:9 ‘ 8-976
1-1 0-414 34 5-315 57 | 7-559 80 9-031
12| 0792 35 5-441 5-8 | 7-634 81 9-085
13 | 1-139 36 | 5-563 59 | 7709 82 | 9138
1-4 1-461 3-7 5-682 60 | 7782 83 J 9-191
1-5 1-761 3-8 5-798 61 | 7:835 84 9-243
16 2:041 39 | 5911 62 | 7924 85 9-294
1-7 2:304 40 6-021 63 7-993 86 9-345
1-8 2553 4-1 6-128 64 8-062 87 9-395
1-9 2-788 42 6-232 65 8-129 8-8 9-445
2:0 3-010 43 6335 66 8:195 89 9-494
2:1 3222 44 | 6435 67 8-261 9:0 9-542
22 | 3424 45 | 6532 68 8-325 9:1 9:590
2:3 | 3617 46 | 6628 69 8:388 9:2 9-638
2:4 3-802 4.7 6-721 7:0 8451 9-3 9-685
2:5 3-979 48 6-812 71 8-513 944 | 9731
2:6 4150 49 6902 7-2 8-573 9:5 9-777
27 4-314 50 6-990 73 8633 9:6 9-823
2:8 4-472 51 | 7076 7-4 8-692 9.7 9-868
2:9 4-624 5-2 7-160 75 8-751 9-8 9-912
30 | 4771 53 7-243 7-6 | 8-808 9:9 ‘ 9-956
31 | 4914 54 | 7324 77 | 8865 10-0 10-000
32 | 5051 55 | 7404 7-8 | 8-921 |

where ndB is the number of decibels, P2,
say, the output power and P1 the input
power (both in watts). The 70 below the
log indicates the common log to the base
of 10, while the 10 in front Is because we
are dealing in decibels and not Bels. This
expression holds for any change in power,
electric as well as acoustic. For instance,
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Table 2. Power ratios expressed in decibels, at tenths of a decibel.

any change of power output in a hi-fi ampli-
fier would give a corresponding change in
acoustic power from the loudspeaker, so
the two powers are related.

Power Ratio
Let us suppose that our tape recorder is
delivering 1 watt to the loudspeaker on
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replay and we turn up the volume control
to give an output of 2 watts. Since the first
power was known, we can say that by turn-
ing to 2 watts we have doubled the power,
or increased it by a ratio of 2 to 1. It would
mean nothing simply to say that we have
increased the power by 1 watt if the original
power was unknown. With decibels, there-
fore, we must have two values to work with
to give a ratio, for a decibel is nothing more
or less than a ratio. We cannot say that an
amplifier or microphone has an output of so
many dB. We must have a datum or refer-
ence level to work from.

Now to get back to our illustration. If we
multiply the logarithm of this 2 to 1 ratio
by ten times, as in the above expression,
we should find that the power had been
increased by about 3dB (3-01dB to be
exact). On the other hand, if we started
with 2 watts and dropped to 1 watt, the
power would have decreased by 3dB; or
we could say that the power has changed
by — 3dB. The minus sign in front of the
dB number means a fall in power. If a minus
sign is not used, one would assume a gain
or increase, but this may be qualified as a
foss, such as by saying that the power has
reduced by 3dB. There is no need for us to
work out the logs of power ratios to get the
dB number, neither is it necessary to invert
the process to get a ratio from dB numbers.
Decibel tables are readily available and the
best of all engineers work from them.

Voltage and Current Ratios

The dB is also used for voltage and current
ratios as well as for power ratios. However,
when used in this way it is most important
to ensure that the resistances or impedan-
ces (R) In which the current (I) and voltage
(E) operate are equal. Unequal impedances
at the input and output of an amplifier must
be taken into account when dB gain trans-
lations are made. In this respect it is very
important to note that dB tables of voltage
and current ratios assume that the impe-
dances are equal (or near enough equal).
When they are equal we can express the
number of decibels thus:

ndB = 20log,, %

where ndB is the number of decibels, E1
is the output voltage and E2 the input volt-
age (the voltage ratio). When dealing with
current, the same expression is used, but a
current ratio, i.e., Iy and ls, is used instead
of a voltage ratio.

Decibel Tables

The table in Fig. 1 gives power and voltage
(or current) ratios in terms of decibels from
1 to 100dB, while the table in Fig. 2 gives
power ratios only from 1 to 10dB in tenths
of a dB. These tables will cover the majority
of requirements but it is possible to extend
them by having in mind (a) that a power
ratio has half the dB value of a voltage
ratio (for example, a 2 to 1 voltage - or
current - ratio is 6dB while a 2 to 1 power
ratio is 3dB, taken to the nearest whole
number) and (b) that by adding 10dB on
the power scale or 20dB on the voltage (or
current) scale a multiple of 10 is created in
the actual ratio. .

As we have seen, such tables dealing with
voltage and current ratios assume similar
values of input and output impedances or
resistances. What happens, then, when the
impedances or resistances differ? The

Voltage
~=-gain= 4 times+

~—OQverall gain=4x10times =40 times+

Voltage
gain=10 times—

Pre- 5 Main |
- } | amplifier amplifier e
Input Output
fe—+12dB +20d B—

=—Overall gain=12+20dB=32dB—=

Fig. 1. Block diagram of cascaded amplifiers illustrating the use of decibels (see text),

6dB

-5dB

29dB

Pre-amp. -

Attenuator

Main amp. =t

Overall gain=30dB ——

Fig. 2. Illustration of how gains and losses can be calculated in decibels and finally con-

verted to an overall voltage ratio.

answer is that we need to modify the expres-
sion a little so that we get:

Rt

R2

where E1/E2 is the voltage (or current, by
substituting | for current) ratio and R1 Is
the impedance or resistance in which E1 is
working and R2 is the impedance or resist-
ance in which E2 is working.

We get the different expression for voltage
and current ratios because the decibel is
essentially a unit for indicating relative
powers. Thus, when it is used to express
current or voltage gains and losses, allow-
ance must be made for the fact that the

ndB = 20log,, E—; + 10log,,

. power varies by the square of the change in

current or voltage. For instance, an increase
in current or voltage by a factor of two
results in the power being Increased by a
factor of four. When ndB is known, the
power, current and voltage ratio can be
computed by using the expressions:

P1 E1

B3 = antilog ndB/10 and &

and the latter expression is also used for
current ratios, E1/E2 then being replaced
by 1i/lz. That is all there is to it mathematic-
aliyt

= antilog ndB/20

Galns and Losses
Now let us look at some practical uses of
the decibel. Fig. 1 shows a block diagram
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of a preamplifier connected to the front of
a main amplifier. The preamplifier has a 4
times voltage gain and the main amplifier
a 10 times voltage gain. The overall gain
can be discovered by multiplying the two
gain values; that is, 4 times 10, giving 40
times.

Table 1 shows that a voltage gain of 2 times
is 6dB, which means that a voltage gain
of 4 times is two times 6dB, or 12dB, and
that a voltage gain of .10 times is 20dB. The
overall voltage gain, therefore, is simply
12dB + 20dB, or 32dB. This is one illustra-
tion of the easy way in which decibels can
be used. It is only necessary to add their
value arithmetically, rather than multiply
real voltage gains, which can prove tire-
some when the ratios go into fractions or
several decimal places.

Look at Fig. 2. Here we have a preampli-
fier, followed by a network giving attenua-
tion (i.e., loss), which could be a matching
filter, finally followed by a main amplifier.
We add the two gains first (6dB + 29db =
35dB) and then simply subtract the loss
(35dB — 5dB), which works out to an over-
all gain of 30dB. From Table 1 we quickly
discover that this corresponds to a voltage
gain of 31-6 times. This would, however,
be difficult to work out purely in terms of
voltage ratio gains and loss. Thus, we have
seen that a complex chain can be worked
out in overall gain or loss by adding the
gain decibels and subtracting the loss decl-
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THE DEGIBEL AND ITS
USE IN AUDIO

continued

bels. One can realize, therefore, why Bell's
telegraph engineers delighted in the use of
bels and decibels.

In our application the frequency response
of amplifiers, pick-ups, microphones and,
in fact, almost everything, is given in terms
of decibels. Look at Fig. 3, which is a fre-
quency response curve (not a very good
one). Here the 1Hz point corresponds to
0dB, so the various frequency points along
the curve can be examined relative to 0dB.
At 20Hz, for instance, the output is about
— 20dB, while at 100Hz it is about 10dB.
We can say that the response is down by
18dB at 20Hz and up by 10dB at 100Hz.
We can continue to analyse the curve in this
manner at any number of frequencies.

Now, 0dB is usually referred to a specific
signal voltage. If, in Fig. 3, 0dB corres-
ponds, say, to 1V, then we know from the
curve that 1V of signal is delivered at 1KHz,
and that at 20Hz the output is about 20dB
below 1V (Table 1 tells us this is 10 times
below 1V i.e. 100mV), while at 100Hz the
output is about 10dB above 1V (that is,
about 3 times above 1V, i.e. 3V).
Frequency response curves should never be
looked upon to mean so many dB output at
particular frequencies. There is no such
thing as dB output. The decibel must always
be given a reference level, usually at 0dB,
as we have seen. The output of some micro-

—-— o By
oMo

Relative output(dB)
]
'E;;’c.dn E.‘,r.n owm

. N OZ IR

20 100

Frequency(Hz) ———

1000 10000

Fig. 3. Explaining a response curve in terms of output decibels.

of dB. Take a microphone first. This may be
quoted as having an output of, say, 60dB
below 1V/dyne/cm®. Now, the dB reference
here is relative to a fixed level, and for
microphones this is 0dB relative to 1V (that
is with a sound pressure of 1 dyne per
square centimetre). Thus, the output of the
above microphone is 60dB below 1V, which
works out to 1mV because 60dB corres-
ponds to a ratio of 1,000 to 1, and a thou-
sandth part of 1V is 1mV. Easy when you
know how!

Similarly, a pick-up with an output of, say,

40dB below 1V per cm/sec. of recorded
velocity corresponds to 100 times below
1V, or 10mV. Pick-up makers nowadays,
however, generally quote the actual output
voltage, but this is not so with microphones.
As soon as the decibel is understood, one
automatically starts looking at gains and
losses and response curves in terms of the
unit, rather than in voltage (or current) and
power ratios direct. It is hoped that this
short article will put readers on the right
road or, at least, give them some better
understanding of makers' specifications.

phones and pick-ups is often given in terms

THE NEW RECTAVOX BROCHURE
includes a considerable dissertation upon
MATCHING LOUDSPEAKERS TO TRANSISTOR AMPLIFIERS
together with full details of
THE RECTAVOX OMNI & AMBI LOUDSPEAKERS
which are ideal for the purpose and
THE RECTAVOX PARTRIDGE

superb matching transformer and other accessories.
SEND FOR YOUR FREE COPY BEFORE YOU FORGET!

The following provincial dealers are regular stockists of RECTAVOX products: they have adequate demonstration facilities and are prepared to
allow our products out on demonstration for trial and appraisal in the home, and will give mobile demonstrations by appointment.

Should your nearest dealer be temporarily out of stock of a particular model, please bear with him for new supplies will certainly be in
transit,

Centre Dealer’s Address Ask for
Glasgow James Kerr & Co. Ltd., 435 Sauchiehall Street, Mr. E. H. McCosh

(Scotland) Glasgow C.2 Telephone DOU 0988. Mr, T. D. Simmons
Newcastle J. G. Windows Ltd., Central Arcade,

(Northumberland) Newcastle upon Tyne 1. Telephone 21356. Mr. F. Moore
Middlesbrough McKenna & Brown (Photographic) Ltd.,

(N.E. Yorks) 112 Linthorpe Road, Middlesbrough. Tel. 46958 Mr. I. G. Brown
Manchester Lancs Hi Fidelity Ltd., 8 Deansgate,

(Lancs) Manchester 3. Telephone DEA 3825
Leamington Spa Tyson’s, 41 Russell Street, Leamington Spa.

(Warwicks) Telephone 24935. Mr. W. Tyson
Newport Gwent Audio Centre, 106 Commercial Road,

(Mon) Newport. Telephone 52495, Mr. K. Holland
Ripley Mobile Audio Consultants, Villacousta,

(Surrey) Portsmouth Road, Ripley. Telephone Ripley 3377. Mr. D. Rose
Hadleigh Croisette Radio Ltd., 212 London Road, Mr. C. Honey

(Essex) Hadleigh. Telephone Southend-on-Sea 557490. Mr. B. A. Croisette

THE RECTAYOX COMPANY, CENTRAL BUILDINGS, WALLSEND, NORTHUMBERLAND.
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ﬁg. 10. Basic construction of the cylindrical mercury cell.

POWER FOR PORTABLES

is barely affected after two years' storage
time. Here the capacity is rated as the
number of hours of discharge to 0:9V. The
construction of the basic Ruben-Mallory
Mercury cylindrical cell is shown in Fig. 10.
So much, then, for the type of batteries
which are used to power our tape recorders
in the field. Most of us will continue to use
the dry cell, and the high power version is
far more desirable than the ordinary or

continued from page 22

standard version, as we have seen. To con-
clude, let us recapitulate on the factors
which determine the life of a dry battery in
particular. These are: size, initial current
drain, end-point voltage, hours of use per
day, temperature and storage period before
use. Without information on all these fac-
tors. therefore, it is impossible for anyone
to say just how long the dry batteries in
our portable recorders will last!

TAPE CLUB NEWS

AMTRC COMPETITION WINNERS
The Coventry TRC has been judged the winner of
the third annual competition of the Association of
Midland Tape Recording Clubs, The pumber of
entrants was higher than the previous years, so it
is with great satisfaction that the club finds itself
top of the tree.
Continuing its policy of encouraging members to
make more use of their microphones, the club
staged another of its live recording sessions. Two
folk singers, Rob Armstrong and Rod Felton, accom-
panied themselves on guitars with American folk blues
numbers. Members used a wvariety of equipment in-
cluding the Reslo ribbon and Beyer dynamic mics,
Revox, Tandberg, Ferguson, Fi-Cord and Philips
hil The pr dings, as at the pmvmus meet-
ing, were filmed by Geoffrey Taylor. It is hoped to
include copies of the films taken at meetings with
the club's quarterly magazine, thus making Coventry
one of the few - or perhaps the only club - in the
country producing an illustrated magazine,
Club secretary is Mr K. W. Preston of 42 Four
Pounds Avenue, Coventry.

SOUND EFFECTS

Special effects were provided by the Brighton TRC
for a play presented by the Scottish Association
Drama Group. Effects included were sea wash
(genuine Brighton variety!), whistling, singing and
cars driving away, These effects were far simpler to
produce than those for Under Milk Wood, presented
by the Brighton Youth Theatre. This play centres on
a small Welsh village, and to illustrate this, some
70 sound effects and masses of equipment were re-
quired. For full details of the club, please contact the
contact the secretary, Mr Keith Upton, 47 Kingsley
Road, Brighton 5.

ROUND ROBINS

The Friern Barnet TRC presently has four round
robins circulating. The first, their General Purpose
Round Robin, is divided into 150 sections, allowing
about 74 minutes for each member to record any-
thing he chooses. The second is the Cliff Hanger RR
on which a melodrama is maintained with each
member leaving the hero (or hercine) in a difficult
sitvation from which the next member must extricate
him. Others are the Stereo RR and Technical RR.
Last month the club had a most entertaining tape
slide show prepared by one of their overseas mem-
bers, Jim Smith of South Africa. It took a most

novel form, describing Jim's meeting with his wife,
the places they visited, their jobs and their marriage.
This was a very good club night and the Tape Club
News Editor of ATR was present, seeing how things
are done at Friern Barnet.

Club secretary is Mr R. A. Longhurst of 72 Gras-
venor Avenue, Barnet, Herts.

SILVER SPOOL TROPHY RESULTS
Perpetual Journey, a tape-drama about a train jour-
ney with a mysterious stranger, won Gordon Fur-
neaux of the South Devom TRC the Silver Spool
Trophy and 2,400 feet of BASF double-play tape.
Second prize was awarded to David Pletts for Some
Like it Hot, an actuality recorded at bath time, and
third prize went to George Jones and Bernard Peirce
for their joint production of Sound for a Picture
Evening.

The club secretary is Mr G. Furneaux of 45 Kenwyn
Road, Ellacombe, Torquay.

VISIT FROM CINE SOCIETY

Through member Marian Tourell, the London TRC
had a visit from the Hampstead Cine Society. Mr
Ernie Smith, their chairman, came along with a
wonderful array of equipment: 8mm and 16mm pro-
jectors, tape recorders, speakers and numercus other
gadgets. They provided a very fine evening of ama-
teur cine and sound that was epjoyed by all present.
Mr Denys Killick, well-known writer and broad-
caster, recently spoke to the club on The Creative
Use of the Recorder. He brought along his own
sound equipment and, using many fine examples, was
able to demonstrate first-class reproduction of crea-
tive recording.

Full details of club activities are available from
David Campbell of 46 Aberdare Gardens, London
NW6.

A NEWS BULLETIN 100 YEARS HENCE
Members of the Derby TRC were carried far into
the future as they listened to the entries of this
recent competition, There were some highly imagina-
tive items in the news and, judged on both entertain-
ment value and technique, Dennis Land was the
winner with Martin Stanway second and Arthur
Jeffries third.

At a later meeting the club heard a recorded docu-
mentary by blind member Stephen Hassall describing
the making of a piano, which ended with Stephen
himself playing the end-product.

Chairman Ernest Flecknoe announced that in the
recent Midlands Association of Tape Recording
Clubs competition, Derby TRC's entry came second.
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This gave a glow of pride and satisfaction to the
group that produced this ecight-minute feature tape
about the influence of TV,

Further details of the club are available from Mr
A. F. Stanway, 8 Midland Road, Derby.

TAPE IS BETTER THAN DISC

This motion was debated at the Leeds and District
TRC by Mr Plant and Mr Smith opposed by Mr
Eagle and Mr Rowe, This was conducted under the
strict laws of debate with Mr J. Newton in the chair
to ensure fair play. With members from the floor
contributing, this was very informative and the motion
was carried by an overwhelming majority, This idea
is recommended to other clubs,

Mr Plant and Mr Rowe recently travelled to the
Chapel Allerton Hospital to provide PA and back-
ground music for a fashion show arranged by the
Friends of Chapel Allerton Hospital to raise Ffunds
for the two new dayrooms being built for the patients,
Secretary Mr W. H. Rowe can be contacted at 34
Bristol Road, Leeds 7,

HOSPITAL BROADCAST SERVICE
UNDER WAY

The past month has been, very busy for the Don-
caster and District TRC because of their new hos-
pital broadcasting service. The Mayor of Doncaster,
Councillor Hardy, visited the club and recorded the
opening message, wishing the service every success.
On hearing the playback, he commented: ‘This is
the first time I have heard my voice on tape’.

The committee has just completed a new and inter-
esting programme. Further details are available
from the secretary, C. K. Young, 28 Chelmsford
Drive, Doncaster.

VOICESPONDENCE GOES 'I'() SEA

Peter Battey, the Voi Publici
Assistant, in Essex, rcccntly led a small party of
club members on an official visit to the Radio
Britain vessel stationed off Frinton-on-Sea to make
documentary recordings. These are for distribution
to the clubs and to many sightless and disabled
members both in this country and overseas. The party
was welcomed aboard the 186-foot ship by Jack
Curtis of Radio Britain, who then led them on 2
complete tour of the installations aod the twin
£30,000 studios. The party were able to interview
several of the DJI's for the recording which will be
put into the club’s own library which is available
free to all members.

UK Publicity Chairman for the Voicespondence Club
is Robert Coote, 27 Royal Oak Road, Bexleyheath,
Kent.
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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

Y% FREE SERVICE DURING GUARANTEE
PERIOD

FRANCIS OF STREATHAM

169-173 STREATHAM HIGH RD., LONDON, S.W.16

Phone STR

Open all day
0192/0466

Saturday

Between 5t. Leonards
Church and Streatham Stn,

SURVEY OF PORTABLES

Continued from page 19

and tape. The X4 is a four-speed recorder operating at {f, 14,
34 and 74 ips. It features the Akai crossfield recording system
and has twin VU record level meters and push button control.
This recorder was reviewed in ATR in October 1965.

Portable tape recorders

Manufacturers and [or distributors

EMI Electronics: Hayes, Middlesex.

Uher: Bosch Ltd, 205, Gt Portland Street, London W1.

Philips Electrical: Century House, Shaftesbury Avenue, London
WCI1.

Fig. 7. The Phili ps EL3302 cassette model.

Hi—Fi in Sussex

BOWERS ) WILKINS

Stocking for comparative demonstrations
Ampex, Ferrograph, Revox, B & O, Tandberg, Truvox.
Becket Buildings, Littliehampton Road, Worthing 5142

TAPE RECORDER CENTRE (HX)

AGENTS FOR ALL THE LEADING MAKES OF RECORDERS AND
HI-Fl including:—B&O, BRENELL, BRAUN, DUAL, FERROGRAPH, FI-CORD,
GRUNDIG, KORTING, OPTA-CORD, PHILIPS, REVOX, ROBUK, SABA, SONY,
TANDBERG, TELEFUNKEN, TRUVOX, ETC.

30 KING CROSS STREET, HALIFAX

Halifax 66832
PART EXCHANGE WITH PLEASURE

GODLEYS

SHUDEHILL, MANCHESTER 4

Agents for Ampex, Akai, Ferro-
graph, Tandberg, Brenell, B. & O.,
Vortexion, Truvox, Sony. Leak,
Quad, Armstrong, Clark & Smich,

Lowther, Fisher. Goodmans,
Telephone: BLAckfriars 9432 Wharfedale, Garrard, Goldring,
Sole Manchester Distributors For Dual, Decca. Record Housing,

The World Famous Bryan Amplifiers Fitrobe, G.K.D., etc.

TAPE HI-FI CENTRE SHEEN

SPECIALISTS IN TAPE RECORDERS, ACCESSORIES HI-FI EQUIPMENT
YOUR CENTRE FOR FRIENDLY HELP—SALES AND SERVICE
3 & 4 STATION PARADE, Now Open Until 8 pm Fridays
SHEEN LANE, SHEEN PROSPECT 0985
LONDONMN, S.W.14 (Oppasite Mortloke Station, S.R.)

( EIHHEIIH!LESLHLMHTIHI"S)
OF CREWE LTD.
Head Office: 14;Hightown, Crewe. Tel. 3327
Hi-Fi CENTRE: 28 HIGHTOWN, CREWE
Technical Division: 19/21 Ludford St., Crewe.

Sony: Debenham, Sony Division, Gloucester.

Optacord: Highgate Acoustics Limited, 71/3 Gt Portland Street,
London WI.

Sanyo: Sanyo Sales & Service, 164 Clapham Park Road, London
SW4.

Grundig: Newlands Park, Sydenham. London SE26.

Telefunken: AEG Limited, 27 Chancery Lane, London WC2,
Akai: Pullin Photographic Ltd, 11 Aintree Road, Perivale,
Greenford, Middlesex.

Fig. 8. The EMI L4 portable.
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Classified advertisements in ‘Amateur Tape Recording’
cost 15 per word, minimum 10s. Box Nos. 15 6d extra,
Advertisements and remittances should be sent to
Classified Advertisement Department, ATR, 9 Harrow
Road, London W2,

PERSONAL

Major breakthrough in sleep-learning economics. At
last we are able to offer a machine which is not only
ideal for Sleep-Learning and Therapy and gwc.u excel-
lent results on mus but is at the same time at a
sensationally low pr ice — only 25 gns. Send now for
our latest catalogue of Separale Accessories and Com-
plete Kits for Sleep-Learning together with latest
Press Reports, etc., on this Vital New Subject. Dept.
ATR, The Institute of Sleep-Learning, 153 Fellowes
Road, Swiss Cottage, NW3. Telephone: 01-722 3314,

(12/67)

Highest cash prices offered for good quality Tape Re-
corders, Hi-Fi Equipment and LP Records. REW
Earlsfield Ltd, 266/8 Upper Tooting Road, London
SW17. Tel BAL 9174. (TC)

If you are genuinely seeking a marriage partner, let
the Margaret Lynn Bureau, 78 Cedar Grove, Yeovil,
Somerset, help. Strictly confidential. Brochure on ag
plication. (10/67)

You ought to send for a copy of ‘Psychology and
Whisper Teaching' to 1 York House, Huddersfield —
S5 9d post free. (6/67)

Amazing results! Immediate introductions. Friendship,
marriage. Jean's Bureau, 15 Queen Street, Ex«irtﬁer
(1/68)

Most readers need from time to time to refer back
to previous issues of ATR, If you keep your copies in
one of our de luxe binders they will “always be in
perfect  condition, These hlnd:.rs are sturdily con-
structed and smartly finished in leathercloth with gold
lettering. They hold twelve copies of ATR and will
ﬂgen flat at any page of any issue. They cost only
(including packing and postage) from: ATR
BINDERS DEPT, 9 Harrow Road, Londom W2.

The East Anglian Bureau.
Action now could mean an end to loneliness,
fidential details from 93 Pottergate, Norwich.

Friendship/Marriage.
Con-
(2/68)
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GLASSIFIED ADVERTISEMENTS

Autocourse — a review of international moter sport.

Copies of this annual covering the season 1963-64
are now available at 155 post free from Book Sales
Department, Haymarket Press Limited, 9 Harrow
Roud, London W2.

Repairs. Our modern service department, equipped
with the latest test equipment including a wow and
Ilut[er meter and multiplex stereo signal generator,
is able to repair hi-fi and tape recording equipment
to manufacturers’ standard. Telesonic Lid, 92 Tot-
tenham Court Road, London WI. 01-636 8177, (TC)

TAPE/DISC/TAPE

Tape to Dise Recording. Finest professional quality:
10 in LP, 42s; 12 in LP, 48s; 7 in EP, 2ls; 40 Tt
recording studio; 48 hour postal return service. Any
speed tapes. SAE for leaflet. Deroy Sound Service,
High Baok, Hawk Street, Carnforth, Lancs. (8/67)

Rapid Recording Service. Records made from your
own tapes (48-hour service), Master Discs and press-
ings. Recording Studio — Demo Discs. Mobile record-
ings, any distance. Brochure from 21 Bishops Close,
E17 (TC)

If quality and durability matter (especially with LPs
from vyour precious tapes) consult Britain's oldest
transfer service. Our mobile units attend anywhere
for Mono-stereo master recording. Studio with pro-
fessional facilities available. Records published tax
free for schools, choirs, orchestras. Sound News Pro-
ductions, I8 Blenheim Road, London W4, Tel: 995-
1661, (8/67)

EQUIPMENT FOR SALE

5%-20% discount on most new, guaranteed, tape
n.conh.rs and Hi-Fi. Cash only. SAE details. Hi-Fi
Club, 70A Liverpool Road, Liverpool 23. (12/67)

Unhiased guide. Qur latest 65-page, photographically
illustrated hi-fi catalogue (5s). Advisory service, pre-
ferential terms 1o members. You'll be glad to have
consulted Audio Supply A iation, 18 1|

Road, London W4 (8/67)

Sleep-learning equipment for sale. SAE. K. D, Davies,
Shircnewton Farm, Rummney, Cardifi, (6/67)

GALLH

Save op to 20% on tape recorders and Hi-Fi. New
and guaranteed. Cash only. SAE lists. Microservice,
Fourways, Morris Lane, Halsall, Lancs, (12/67)

20% cash discount on most famous makes of tape
recorders, Hi-Fi equipment, cameras and typewriters.
Join England’s largest Mail Order Club now and
enjoy the advantages of bulk buying. Send S5 for
membership card, catalogues, price lists or SAE for
free quotations and leaflets. CBA (Dept AS), 370 St
Albans Road, Watford, Herts. (8/67)

A better deal for cash customers, We do not provide
interest free credit but offer a generous discount of
15% for cash, Call, write or phone. Every item of
equipment despatched brand new in sealed cartons on

receipt of remittance with order. Agent for all
leading makes. Amplifiers, Tuners, Motors, Pick-ups,
lLoudspeakers, and Tape Recorders. Audio Services

Ltd, 82 East Barnet Road, New Barnet, Herts. Tel:
Barnet 6605, (6/68)

Sapphire Cutters. New Sapphire Cutters available for
all types of dise recording heads. Re-lapping service.
Details on request. Martin Watch Laboratories, Lon-
don Road, Binfield, Bracknell, Berks. (Tel: Bracknell
4935.)

PRE-RECORDED TAPES

American 4-track stereo tapes covering most famous
labels at realistic prices, \5}:)' pay more? Imported
directly by us, saving distributors’ profits. Vast selec-
tion at 735 each — send SAE for free lists or call at
London showrooms, Teletape of Marble Arch, 33
Edgware Road, W2, (TC)

Four track stereo tapes are expensive! Join the WSL
Stereo Tape Library and cnm{ every tape for only a
few pence per day, World-Wide \tr\'lcc Send 9d
postage for full details to: 104 Norwood High Street,
London SE27. (6/68)

MAGNETIC TAPE

A unlque tape buy. Top brand 7 in, 2,400 ft. 25s;
5% in 1,200 ft 155; P & P: 1 at 25, 2 at 25 94, 3-6 at
35 6d. Barham» in all sizes, SAE for list. E. C. Kings-
ley & Co Ltd, 93 Tottenham Court Road, London
Wi. EUSton 6500. (TC)

RECORDS

Aaron Copland or Broadway Musical. All American
records to order at lowest possible prices. Send for
free price list or complete caralogue S5 (Classical
Artists Catalogue 35 64). The Gramophone Shop, 1017
Argyle Street, Glasgow. (8/67)

TOP LEVEL SALESMEN

E.M.|. Tape Ltd., a major subsidiary of
E.M.l., manufacturing magnetic tapes
for use with television and sound
broadcast equipment and computers,
need high calibre professional sales-
men for home and overseas markets
and would like to hear from:—

B Salesmen residént or prepared to
reside near London or Manchester to
operate at all levels in the professional
user market in the United Kingdom.

B Salesmen to be based at Hayes
and prepared to spend ten months of
each year undertaking overseas tours
in world markets. A knowledge of one

European language in addition to
English is required and applicants
should have sound current know-
ledge of overseas marketing.

The Company's forward thinking
personnel policies ensure good start-
ing salaries and excellent conditions
of employment.

Able and ambitious men between

25-38, who have a sound knowledge
of the use of magnetic tape, with at
least 3 years experience selling tech-
nical produéts in a highly competitive
field, should apply giving brief
personal and career details together
with present salary, to:

W. D. TAYLOR - CHIEF RECRUITMENT OFFICER - E.M.I. LTD.- HAYES - MIDDLESEX - TELEPHONE: HAYES 3888 EXT: 3099
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AN ACOUSTIC SWITCH
Continued from page 32

side of the torch body. This is visible in the
photograph (Fig. 4) showing the acoustic
switch and the test unit. A small battery now
sits in the body, with its negative casing
against the central plug connection. The bulb,
in a threaded holder, screws into the torch
bodv and makes contact with the positive
battery pole before the screw reaches its
limit. The bulb circuit is thus from the central
plug connection, through the battery and
the bulb and back through the torch body to
the other plug connection. By short-circuiting
the plug connections, the lamp will light. In
the arrangement shown, the battery must
retain its paper cover to prevent the case
from touching the side of the torch body
and so short-circuiting the jack plug.

The reader may well wonder, as I did, how
a recording is affected by the use of the
acoustic switch, First, of course, there is no
unrecorded gap longer than 5 seconds. But
the most noticeable effect occurs when the
recorder is started from rest by speech, Where

Visit the North's Finest Tape Recorder Showroom,
All leading makes in stock, ready for demonstration.
Tape, Mics., Mixers, all accessories, Tape Records,
Separate Hi-Fi and constructors showrooms. Full
Technical Service.

KINGS SQUARE, YORK. Tel. 55666

Tape and Hi-Fl Experts. Agents for
all types of machine and equipment,
Servicing and Repairs.

WORTHING
TAPE
RECORDER
CENTRE

22 New Broadway,
Tarring Road, Worthing,
Sussex.

Telephone: WORTHING 3630

SOUTH EAST
TAPE RECORDER CENTRE

WOOwich 1955

the amplifier is already switched on (as in the
recorder I used), the recording starts as soon
as the tape moves. If the motor batteries are
in good condition — and this is important —
the recorder attains its correct running speed
quickly and there is no pitch variation due
to slow tape acceleration. I found that, on
the average, the first two words of a sentence
are lost when speech starts the recorder from
rest. Instances where this loss would affect
the sentence intelligibility must be rare, but
where there is a necessity for all relevant
speech to be recorded, an initial short com-
mand could be given if the recorder spools
are stopped.

MICROPHONES IN THE
MAKING - SENNHEISER
Continued from page 26

Walker in this issue). The final testing of all
microphones at Sennheiser is carried out in
miniature anechoic chambers specially con-
structed for the purpose and every micro-
phone undergoes a pen-recorded frequency
response test before leaving the factory. So
if vou buy a Sennheiser microphone you can
rest assured that its performance will be
second to none and that the finest possible
research, design and engineering have gone
into its manufacture. I would like to conclude
by extending thanks to Sennheiser Electro-
nies for making my visit to their factory
possible and by saying that if you're inter-
ested in buying a Sennheiser microphone
drop a line to their UK distributors, Audio
Engineering [.td, 33 Endell Street. London
WC2, who will be pleased to send vou broch-
ures on Sennheiser products. Now read The
Hanover Experiment on page 10 which
features Sennheiser miniature microphones.

FCJ

GETTING OUT AND
ABOUT EN ROUTE
Continued from page 17

G. L. MORTON & CO LTD
12 Oxford St., Newcastle upon Tyne
Telephones 26902 and 20142
Tape Recorder Sales—Specialised Service

Tape to Disc—Recording Studio

L.E.C.(Leyton) ELECTRICAL CO.

120 HIGH ROAD, LEYTON, E.15
LEYtonstone 6814

Vortexion, Brenell, Revox,

Rogers, Armstrong, Leak, Goodmans, KEF, Record

Housing Furniture, ete. Tapes by BASF, AGFA,

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

Stockists of: Ferrograph,

MASSEY’S

CENTRE OF SOUND

121-123 High Road Chiswick London W4
telephone CHIswick 2082

only sound to be captured: there are others,
but that is another story yet to be finished.
However, the human voice is a study of its
own, Within this study there is a monu-
mental job yet to be done; the capturing,
before they become extinct, of dying dialects.
There are a few, and only a few, people who
are doing their best to preserve this facet
of the language, To end on a depressing, but
nevertheless a stimulating thought for tapists
and, in particular, the battery portable tapists,
the whole world is becoming a very cosmo-
politan place. It would be nice in the future
to listen back to those quaint old tongues of

the twentieth-century peasants — I'm sorry, I
should have said ‘commuters’!

THE THINGS YOU SAY
Continued from page 33

even ten seconds of background actuality
material. The station will, of course, have a
mobile recording van, but it can’t be every-
where at once, and we'd like to know if an
amateur’s ‘scoop’ could be accepted, perhaps
despite technical limitations - rather as a
newspaper may publish a reader’s cheap
camera snapshot if the topic merits it and if
no professional picture could be taken.
Finally, what about ‘commissioned” work?
Could a tape club form the nucleus of a
local pool of freelancers whom the station
controller could contact for assistance if for
any reason the permanent staff were unable
to attend any function or newswaorthy event?
Perhaps. as Bob Danvers-Walker said. “This
might be jumping right on to a union toe — 1
don’t know . .. We don’t know either: but
we hope to find out! This latter idea, especi-
ally, could pose problems galore, but it
might be worth thinking over. We would
welcome your views on these points: the
BBC’s views: readers’ views -- anyone’s views,
provided the subject is kept alive in vour
columns! — as we do feel this is a subject of
great potential interest to amateur recordists.
J. Ashcroft,
PRO, Merseyside TRS

INTRODUCTION TO
TAPE RECORDING -2

Continued from page 15

end of a musical beat for instance. Or it
may be necessary to extract a not-quite-up-
to-standard part from one recording and
replace it with a good recording. This could
not be done successfully with recordings
made at lower tape speeds. At the higher
lape velocities it is possible to cut out a bad
bar of music or evenasinglewrong note and
splice in a new one. This avoids having to
re-record a whole musical work in the event
of some small musical or technical error.
We are not particularly worried about these
aspects of recording at home, of course, but
it is just as well to have in mind the reasons
why professional recorders run at generally
higher tape velocities than domestic models,
in spite of the latter being able to record
and replay over a range of frequencies
equal to that of professional machines.
These factors also account for the greater
cost of professional models, which also
have to be designed for continuous running.

THE ULTIMATE IN TAPE VALUE!

attractive hinge-lid boxes.
GUARANTEE:

STANDARD LONG

PLAY (P.V.C.} PLAY (P.V. C }
3" 150" 2/3 3" 225" /-
4" 300" /9 4 450" 5:’—
5" 600" B8/3 5 900" 9/9
53" 900" 10/- 53" 1200° 12/3
712000 12/3 71800 17/3

lowest-ever prices. 5.A.E, list.

LEDA recording 1ape |

Leaders, Trailers and Stop Foils on all types 5§

If you do not agree that the quality of this tape is as high
as any you have ever bought (irrespective of price!) we will immediately
refund your money and return postage costs.

P. & P. 2/6 per order. We also stock a wide range of accessories, all at

LEDA TAPES (A) 30 BAKER S'I'REET LOHDON w1

British made to full specification.
and above. Strong,

DOUBLE PLAY TRIPLE PLAY
[POLYESTER) {POLYESTER)
3" 300" 4/3 3 600" 8/9
4" 600" 8/3 4" 900" 12/6
§" 1200" 15/3 §" 1800" 22/6
53" 1800° 19/3 53" 2400° 28/6
77 2400' 21/9 7" 3600° 38/6
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1% Canbe heard
{ on Philips new

' Portable Cassette
Recorder

S
Ay
P

| The name is Philips new
Battery Portable Cassette Recorder. Cassette g,
recorder because you simply snap-in easy-
loading tape cassettes to make recordings. . . or
Musicassettes, to play your favourite music. Battery
portable so you can use it anywhere. New because it has
doubled output for big new sound. Big sound from its own speaker.
Even bigger sound from the Hi Fi extension speaker it now powers without
a separate amplifier. The frequency response (now 70-10,000 ¢/s) is
better, too—it gets the high notes and the bass ones, loud and clear. It's even been
restyled—in smart black and anodised aluminium. All input/output sockets. Transistorised
motor for greater speed stability, Get full details from this issue's article on the machine,
then try it at your Philips dealer. A really satisfying buy at 27 gns complete with
demonstration cassette, microphone with stand and detachable remote stop/start control,
library rack, carrying case and recording/playback lead. Optional extra:
GLS559 Hi Fi speaker 10 gns + 3/1d pt surcharge.

< PHILIPS

Philips Electrical Ltd Century House, Shaftesbury Ave., London WC2
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Only SONY can produce
portable tape recorders
of this quality

Sony research makes the difference.
This has been the company slogan
for twenty years, and it has proved
to be true—most convincingly.
Throughout its history, Sony has
continually pioneered new methods
and ideas and the extreme skill and
experience of Sony Craftsmen are
reflected in every product, from the
largest stereo tape recorder to the
smallest portable.

These three portables are all fine
examples of Sony research. Each one
weighs no more than an average
briefcase, making them ideal as a
mobile recorder and for use about
the house by every member of the
family.

TC 800

Servo-controlled motor allows for
accurate tape speed control and low

wow and flutter irrespective of the
state of charge remaining in the
batteries. All transistor circuit.
Piano key operation. Manual/Auto-
matic recording selector.

Energised erase head for maximum
depth of erasure. Radicator for both
recording level and battery state
indicator.Operatesfrom U2batteries,
12 volt accumulator or mains. 2
speeds, 3} ipsand 1§ ips. Supplied with

microphone and remote control
switeh for dictation purposes. Sepa-
rate inputs and outputs for matching
intoquality soundequipment.Weight
11 lbs. 59 gns. *

wwwW americanradiohistorv com

TC 1356

2 track recording and playback. 57
diameter spools, 2 speeds 3} ips
and 1% ips. Complete with dynamic
microphone and plastic carrying

case. Weight T 1lbs. BEarpiece for
personal listening. 25 gns. *
TC 900

Fully portable, battery or mains
operation. 2 speeds, 3% ips and 13 ips.
All transistorised. Dynamic micro-
phone with remote control. Separate
monitor socket for earphone. Simple
4 position switch controls all func-
tions. Weight 5% 1bs. 29 gns. *

All these models feature the “SONY-
O-MATIC" automaticrecording level
control system.

* Recommended retail price.

Sony U.K. Division, Eastbrook Road,
Gloucester. Tel: Gloucester 21591.
London Showrooms: 70-71 Welbeck St.
London, W.1. Tel : HUNter 2143.

SONY:

RESEARCH MAKES THE DIFFERENCE
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