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- 
MD 411 

The new 
super - cardioid 
microphone by 

Sennheiser 
Convert your bathroom into a recording studio. 
Almost possible with 

£ 13.9.0 

With table stand, floor 

stand adaptor and zip -up 

cushioned case complete. 

the ultra -directional MD4I I. 

Cuts out background noise and 

room echoes; the smooth flat 
frequency response gives profess- 
ional close -up sound in domestic 
surroundings. Developed from the 
famous Sennheiser studio micro- 
phones to meet the Hi Fi standard 
DIN 45 500. 

Integral triple impedance trans- 
former matches to any type of 
recorder. 

Audio Engineering Ltd 
33 Endell St. London WC2. TEM 0033 
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ARE YOU A BOFFIN 
OR A BEGINNER 
IN AUDIO? 
Whichever you are, our new 
magazine HI -FI SOUND is for you! 

FEATURES IN THE FIRST ISSUE 

* Four detailed and thorough test 
reports on an amplifier, a stereo FM 

tuner, a pair of loudspeakers and a 
stereo tape recorder 

* A comprehensive survey of balanced 
hi -fi systems available today and an 
appraisal of future trends 

* A report on magnetic tape 

* A practical article on creative sound 
recording 

* Details of hi -fi cabinets to make and 
to buy 

* An exclusive readers' enquiry bureau 

* and, for the newcomer, the first 
explanatory articles on circuit dia- 
grams and on elementary faults. 

As from its November issue, Amateur Tape Recording will have 
an exciting new look and a brand new title - HI -FI SOUND. 
Because of the popularity of Amateur Tape Recording's Hi -Fi 
Section and the numerous demands for its enlargement, we 
know that hi -fi is a facet of the audio field lacking comprehen- 
sive coverage. 

HI -FI SOUND will be twice as large as Amateur Tape Record- 
ing and will meet the demand for a magazine that takes a 

balanced view between the boffin and the beginner. 
Our coverage of tape recording will not be minimized - in fact 
HI -FI SOUND will offer a greater opportunity for tape record- 
ing as an integral part of hi-fi systems. 

The first issue provides the keynote for future issues, which 
will include technical articles on how to get the best from hi -fi 
systems and tape recorders. For the newcomer there will be a 

series of practical, profusely illustrated articles explaining 
various aspects of hi -fi terminology and expertise for a quicker 
and easier understanding of the science. 

The first issue of HI -FI SOUND will be on the bookstalls on 27 
October - price 3s. The demand will be tremendous so make 
a firm order with your newsagent now (a special order form is 
included below). Or, better still, be sure of your copy of HI -FI 
SOUND for a whole year by sending 36s with your name and 
address to Subscription Department, HI -FI SOUND, Haymarket 
Press, 9 Harrow Road, London W2. 

H I -FI 
SOUND Price 3s. 
on the bookstalls 
27 October 
ORDER YOUR COPY NOW! 

PLEASE DELIVERRESERVE* 
ONE COPY OF HI -FI SOUND 
EVERY MONTH UNTIL 
FURTHER NOTICE 
*delete that which does not apply 

NAME 

ADDRESS 
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Test it yourself: 

Keep the quality 
at half the speed! 

NEW 

Y D ̀ ° ri'âran e J 
Scotch Magnetic Tape 
CHECK THESE ADVANTAGES OVER CONVENTIONAL TAPES : 

remarkable new magnetic oxide coating greatly reduces 
background noise 
signal -to -noise ratio improved by 3 to 5 db 
increased dynamic range 
improved frequency response, particularly in the higher 
frequency range 
magnetic oxide `rub -off' reduced to a minimum. 
Your tapes last longer and so does your recording head. 
embodies all the advantages of Superlife 

AVAILABLE IN STANDARD PLAY (TYPE 202): 5 "; 517; 7 ". 
LONG PLAY (TYPE 203): 5"; 5r; 7'; 8; ". 

Write for price list and full technical informa- 
tion to : Minnesota Mining & Manufacturing Co. 
Ltd, 3M House, Wigmore Street, London, Wl. 
Telephone HUNter 5522. 

; 3M and SCOTCH are trademarks of Minnesota 
Mining and Manufacturing Company. 

HEAR Dynarange AT THE AUDIO FAIR 

IN DEMONSTRATION ROOM 242 
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NEW 
LOW NUIbt 

Dynarange 

Scotch Magnetic Tape 

CHECK THESE ADVANTAGES OVER CONVENTIONAL TAPES ; 

• remarkable new magnetic oxide coating greatly reduces 
background noise 

• signal-to-noise ratio improved by 3 to 5 db 
• increased dynamic range 
• improved frequency response, particularly in the higher 

frequency range 
• magnetic oxide 'rub-off' reduced to a minimum. 

Your tapes last longer and so does your recording head. 
• embodies all the advantages of Superlife 

i 

000 
Scatcti 

CtJUlPANY 

AVAILABLE IN STANDARD PLAY (TYPE 202): 5'; Sf; T. 
LONG PLAY (TYPE 203): 5"; S-J'; 7"; Si'. 

Write for price list and full technical informa- 
tion to: Mlnneaota Mining & Manufacturing Co. 
Ltd, 3M House, Wigmore Street, London, Wl. 
Telephone HUNter 5522. 
3M and SCOTCH are trademarks of Minnesota 

Mining and Manufacturing Company. 

hear Dynarange at the audio fair 

IN DEMONSTRATION ROOM 242 
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TheTandberg Series 8 
The all- purpose Home and Office mono 

tape recorder with professional performance 
The Tandberg Series 8 is a 2 or 4 track, 2 speed simple to re- locate any section of tape. EPlease send me full details on the, (nips and l'ips), mono tape recorder offering * Electronic beam recording level indicator 

Tandber versatility, design and sound quality usually permits precise control of recording level. g 
found only in professional machines. *4 track models have a 'dual position' allowing 
The Series 8 features: 2 programmes to be played back simultâ 
*Ease of operation - A simple 'joystick' neously. 
control selects fast forward, rewind, normal * Both 2 and 4 track models are available in Also full details on the Series 
forward drive, playback and free position. No either teak cabinets or portable 'Aero' cases. 

I 
6 9 12 I 

possibility of error or fouling up the tape. (Cabinet models can be fitted with remote 
* Superb finish -Grey stove enamel finish on control for starting, stopping and rewind). tick as appropriate 
deck. Durable, beautiful teak surround. If you require the finest and most reliable in 
* Sockets for radio recording and playback home or office mono tape recorders, the Name 
through radio or external speaker. Tandberg Series 8 must be your first choice. 
* Loudspeaker selector switch provides choice Price: From 54 Gns. I Address 
of playback through internal or external For full details and comprehensive literature on 
speakers or both simultaneously. the Tandberg Series 8, please fill in and return 

Illuminated digital counter(in feet) makes it the coupon. Post to ept. ATR 13 

I Elstone Electronics Limited, li Hereford House, North Court, 

THE BEST TAPE RECORDERS BY 1lÌ ' oel / Loll Vicar Lane, Leeds, 2. 
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The all-purpose Home and Office mono 

tape recorder with professional performance 
TheTandberg Series 8 is a 2 or 4 irack, 2 speed 
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deck. Durable, beautiful teak surround. 
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through radio or external speaker. 
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speakers or both simultaneously. 
* Illuminated digital counter(in feet) makes it 

THE BEST TAPE RECORDERS BY 

simple to rc-locatc any section of tape. 
• Electronic beam recording level indicator 
permits precise control of recording level. 
*4 track models have a 'dual position" allowing 
2 programmes to be played back simulta- 
neously. 
* Both 2 and 4 track models are available in 
either leak cabinets or portable 'Aero' cases. 
(Cabinet models can be fitted with remote 
control for starting, stopping and rewind). 
If you require the finest and most reliable in 
home or office mono tape recorders, the 
Tandberg Scries 8 must be your first choice. 
Price: From 54 Cns. 
Forfiill tletails and comprehensive lileralure on 
the Tandberg Series S, please fill in and return 
the coupon. 

rsniiiiicni 

| Please send me full details on the"| 
Tandberg 

sssniis ^ 
Also full details on the Series 

6 9 12 

□ □ □ tick as appropriate 

Name ... 

Address 

Post to Dept. ATR 13 
I Elstone Electronics Limited, 
1 Hereford House, North Court, 
j off Vicar Lane, Leeds, 2. ^ j 
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QUALITY 
the simple, single aim 
behind the manufacture of these and every UHER Tape Recorder. 
The production of tape recorders for every amateur and professional 
need is the sole pre- occupation of the UHER Company, whose 
specialisation has led to many outstanding developments, including 
the first application of printed- circuit techniques in tape recorder 
manufacture 

4000 Report -L 

' .. 

An extremely versatile battery portable that 
gives virtually every facility of a mains - operated 
recorder -with many exceptional new features. 
Four tape speeds provide an infinite variety of 
recordings. Collectorless motor. Weighs only 
6 lbs. Price, including microphone and tape, 
103 gns. 

1000 Report Pilot 

724L Stereo (New!) 

A tape recorder of the highest standard, 
specially manufactured for professional use. 
Ideal size, weight, performance and exceptional 
quality reception. Can be used to synchronise 
sound .with film as well as reporting under 
professional conditions, on a wide range of 
voltages. Remote control stop /start. Full track. 
Collectorless motor. Automatic volume control. 
Price on application 

The latest, full stereo four track, all mains 
recorder, specially designed to meet the strong 
demand for an instrument particularly easy to 
understand and operate. Monophonic and 
stereophonic recording and playback. Suitable 
for use with 'hi -fi' equipment. Fully transist- 
orised. High impedance output. Takes 7" 
spools. Now built in to a smart teak cabinet 
with a smoke -tinted perspex lid. Priced at only 
75 gns. 

SEE US AT THE AUDIO FAIR -BOOTH 
No.47 IN DEMONSTRATION ROOM 122. 

BOSCH BOSCH LIMITED. 205 Great Portland Street, 
London, WI. Telephone: LANgham 2672 -5 UIIER 
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EDITORIAL COMMENT 
Much has been said and written lately about 
cassette music tapes but with little or no 
mention at all of standards with regard to 
frequency range, distortion factor and signal 
to noise ratio. Cassetted music tapes are 
undoubtedly convenient and almost as simple 
to use as the gramophone disc record. More- 
over a cassette tape player occupies far less 
space than a turntable and pick -up. Future 
all -in -one hi -fi equipment may well feature 
the tape cassette as its main signal source. 
but wiil the quality of pre -recorded cassettes 
now. or in the future, do full justice to the 
equipment through which they are played? 
We refer to high fidelity equipment of course 
and not to small cassette recorders or replay 
machines with low audio output and small 
loudspeakers. What, in fact, is the standard 
of recording quality of a present day cassette 

music tape? To find out we went along to 
one of the largest and most well -known 
manufacturers and asked a few pertinent 
questions. The not too surprising answer to 
our question are their cassette music tapes 
recorded to a standard which can be classi- 
fied as hi -fi' was 'no'. An honest answer 
indeed but we were also told that reproduc- 
tion from these tapes via a hi-fi system will 
be of very good quality. 
A system for copying and producing cassette 
music tapes that will enable manufacturers 
to reach true hi -fi standard has yet to be 
developed. We hasten to add, however, that 
cassette music tapes do at present compete 
easily with standard quarter -track and half - 
track pre- recorded tapes and indeed are not 
very far behind the disc record. Finally a 

tip from the manufacturers. The azimuth 

alignment of the replay heads on cassette 
recorders must be very accurately set in order 
to get maximum high frequency response 
from cassette music tapes. So if your replay 
should sound woolly at any time it may well 
be that the replay head has moved out of 
alignment. We suggest that manufacturers 
might make an azimuth alignment cassette 
tape available, but a word of warning here - 
the actual alignment of a cassette head is 
a rather tricky operation and best left to a 
competent dealer or the manufacturer of 
the recorder. FCJ 

FRONT COVER 
Train sounds are essential to a 'tape your 
holiday' recording. Our front cover shows 
the compact Philips cassette recording sound 
tracks for a eine film. 7 
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manufacturers and asked a few pertinent 
questions. The not too surprising answer to 
our question 'are their cassette music tapes 
recorded to a standard which can be classi- 
fied as hi-fi' was 'no'. An honest answer 
indeed but we were also told that reproduc- 
tion from these tapes via a hi-fi system will 
be of very good quality. 
A system for copying and producing cassette 
music tapes that will enable manufacturers 
to reach true hi-fi standard has yet to be 
developed. We hasten to add, however, that 
cassette music tapes do at present compete 
easily with standard quarter-track and halt- 
track pre-recorded tapes and indeed are not 
very far behind the disc record. Finally a 
tip from the manufacturers. The azimuth 

alignment of the replay heads on cassette 
recorders must be very accurately set in order 
to get maximum high frequency response 
from cassette music tapes. So if your replay 
should sound woolly at any time it may well 
be that the replay head has moved out of 
alignment. We suggest that manufacturers 
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Fig. 1. The recorder connected to a pair of GL559 loudspeakers. 

ON EST- PNIIPS CASSETTE 

STEREO RECORDER EL3312 by Peter Knight 

One of the smallest stereo recorders on 
the market, the mains -powered EL3312 was 
launched by Philips concurrently with the 
first Musicassettes, which are fast gaining 
popularity as more and more titles are in- 
troduced and as more machines are made 
to play them. The Philips tape cassette has 
already been described in these pages, and 
the device can be seen in various photo- 
graphs accompanying this report. 
The tape contained in the cassette is ap- 
proximately half the width of ordinary } inch 
tape, and upon this the Philips recorder can 
record and playback four tracks, based on 
two stereo tracks! The difference between 
the Philips cassette system and that used 
by some other manufacturers it that the 
tape runs through the machine at the stan- 
dard 11 ips, whereas the other machines 
work at the sub -standard speed of 2 ips 
The cassettes are physically different and 
they cannot be interchanged. In addition 
to Philips, other firms are now beginning to 
manufacture machines to handle the Philips 
cassette system. 
The tape is affixed to reels within the cas- 
sette so that it cannot pull off when it ends 
on play, record or rewind. Insertion and 
removal of a cassette are simple, non -tech- 
nical operations, calling for less skill than 
generally required for working a disc record 
player. The second stereo tracks are re- 
corded or replayed simply by pulling out, 
turning over and re- inserting the cassette 
in the machine. Sides 1 and 2 or A and B 

are marked on the cassette for reference, 
More is said about the Musicassettes later. 
The EL3312 provides compatibility of mono 
or stereo recordings. This simply means 
that the left- and right -hand stereo tracks 
are alongside each other on the tape, so 

that when a stereo head records or plays 
these, separate information is used or pro- 
vided for the two stereo channels. The head 
of a mono machine, however, embraces both 
tracks together, giving mono from a stereo 
tape. Conversely, when a mono tape is used 
with a stereo machine, both stereo heads re- 
spond to the information on the one track, 
since this is embraced by both heads of the 
machine. A pair of similar tracks are 
arranged on the other half -width of the 
tape to provide the two -track stereo attri- 
bute. Of course, on a mono tape there are 
just two tracks, one each half -width of the 
tape. 
The recorder unit alone measures 12i x 
8} x 31 inches, and this contains sockets 
for connecting a pair of external loud- 

speakers which can thus be orientated for 
the very best stereo effect (see Fig. 1) . The 
speakers supplied with the recorder are 
Type GL559, having dimensions of 101 x 
71 x 71 inches, and can easily be set -up 
on a bookshelf or wall- furniture very unob- 
trusively. 
The various functions of the machine are 
handled by push -keys, while there are con- 
trol knobs for the electronics. There are 
seven keys, and one of these works the 
cassette loading 'tray'. When this is de- 
pressed the tray or container springs up 
allowing the cassette to be inserted. Auto- 
matic mechanical coupling to the tape is 
made when the container is pushed back 
into the body of the machine. The other 
keys give start, stop, pause and rewind in 
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Fig. 2. Overall power- response characteristics (as measured). 
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Fig. 1. The recorder connected to a pair of GL559 loudspeakers. 

ON TEST- PUS CASSETTE 

STEREO RECORDER EL3312 by peter 

One of the smallest stereo recorders on 
the market, the mains-powered EL3312 was 
launched by Philips concurrently with the 
first Musicassettes, which are fast gaining 
popularity as more and more titles are in- 
troduced and as more machines are made 
to play them. The Philips tape cassette has 
already been described in these pages, and 
the device can be seen in various photo- 
graphs accompanying this report. 
The tape contained in the cassette is ap- 
proximately half the width of ordinary } inch 
tape, and upon this the Philips recorder can 
record and playback lour tracks, based on 
two stereo tracks! The difference between 
the Philips cassette system and that used 
by some other manufacturers it that the 
tape runs through the machine at the stan- 
dard 1J ips, whereas the other machines 
work at the sub-standard speed of 2 ips. 
The cassettes are physically different and 
they cannot be interchanged. In addition 
to Philips, other firms are now beginning to 
manufacture machines to handle the Philips 
cassette system. 
The tape is affixed to reels within the cas- 
sette so that it cannot pull off when if ends 
on play, record or rewind. Insertion and 
removal of a cassette are simple, non-tech- 
nical operations, calling for less skill than 
generally required for working a disc record 
player. The second stereo tracks are re- 
corded or replayed simply by pulling out, 
turning over and re-inserting the cassette 
in the machine. Sides 1 and 2 or A and B 
are marked on the cassette for reference. 
More is said about the Musicassettes later. 
The EL3312 provides compatibility of mono 
or stereo recordings. This simply means 
that the left- and right-hand stereo tracks 

8 are alongside each other on the tape, so 

that when a stereo head records or plays 
these, separate Information is used or pro- 
vided for the two stereo channels. The head 
of a mono machine, however, embraces both 
tracks together, giving mono from a stereo 
tape. Conversely, when a mono tape is used 
with a stereo machine, both stereo heads re- 
spond to the information on the one track, 
since this is embraced by both heads of the 
machine. A pair of similar tracks are 
arranged on the other half-width of the 
tape to provide the two-track stereo attri- 
bute. Of course, on a mono tape there are 
just two tracks, one each half-width of the 
tape. 
The recorder unit alone measures 12J x 
SJ X SJ inches, and this contains sockets 
for connecting a pair of external loud- 

speakers which can thus be orientated for 
the very best stereo effect (see Fig. 1). The 
speakers supplied with the recorder are 
Type GL559, having dimensions of 10i x 
7J x 7i inches, and can easily be set-up 
on a bookshelf or wall-furniture very unob- 
trusively. 
The various functions of the machine are 
handled by push-keys, while there are con- 
trol knobs for the electronics. There are 
seven keys, and one of these works the 
cassette loading 'tray'. When this is de- 
pressed the tray or container springs up 
allowing the cassette to be inserted. Auto- 
matic mechanical coupling to the tape is 
made when the container is pushed back 
into the body of the machine. The other 
keys give start, slop, pause and rewind in 
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two directions and record. The latter is a 
red key which is interlocked to the start 
key to avoid accidental erasure. 
There are four control knobs and from top 
to bottom they give tone (treble -cut), play- 
back volume, playback channel balance, 
working both on stereo and mono tapes and 
recording -level control, which operates both 
channels simultaneously. The top of the 
machine also carries a three -digit tape 
counter and meter -type level indicator, 
working on both channels together. The 
rear of the machine features four DIN 
sockets, two for the left and right loud- 
speakers, one for use with a gramophone 
and the other for connection of stereo 
microphone, radio, hi -fi amplifier and so 
forth. These latter two DIN sockets have 
input and output stereo terminations in 
accordance with the normal DIN pattern 
on tape recorders, 
A small trap -door underneath the machine 
accommodates the mains cable and its 
plug when not in use, and the tape on the 
supply reel in the cassette can be viewed 
through windows, the rear of which is lit 
when the machine is switched on. 

Transistor Circuit 
Each playback output amplifier features 
three transistors in transformerless, com- 
plementary push -pull mode, and each pre- 
amplifier (acting also as the recording 
amplifier sections) also has three tran- 
sistors. A transistor is used for level indica- 
tion in each channel, with the single meter 
in their common emitter circuit. Finally, an 
n -p -n transistor is arranged as an hf oscil- 
lator for erase and recording bias. This is 
synchronized to both channels. 
Mains power is connected to a completely 
isolated winding, which is the field winding 
on the drive motor. A separate winding then 
acts as the supply power secondary, and 
this feeds a bridge rectifier and second 
two -element rectifier system for providing 
the ripple -free dc voltage for the transistors. 
An elaborate smoothing and filter network 
is employed, really getting rid of all traces 
of mains hum. 

Testing Overall Response 
A test tape was recorded with sine -wave 
signal at intervals over the audio spectrum 
at a constant voltage input level and with 
50% deflection on the recording -level indi- 
cator at 1,000Hz. The signal was matched 
into the microphone sockets of both chan- 
nels simultaneously so that recordings were 
made on two stereo tracks. This recording 
was then played back so that its output 
power was monitored both on a wattmeter 
and oscilloscope. The playback volume con- 
trol was advanced on a 1,000Hz recorded 
reference tone to waveform clipping level 
as indicated on the oscilloscope and, across 
10 ohms, this was found to be just a little 
above 1.5 watts. The volume control was 
then turned down to give a power of 1.5 
watts, and relative to this frequency and 
power, the power curve in Fig. 2 was 
plotted. The 6dB (power) points occur at 
about 90Hz and 6,000Hz, with the power 
response flat at the middle of the spectrum. 
The dotted -line curve in Fig. 2 shows how 
the recording -level meter behaved during 
the constant input voltage recording of the 
tape. There was a slight rise at the bass 
end of the spectrum and a far greater rise, 
peaking at 9,500Hz, at the treble end. For 

a machine running at a quarter of a â inch 
tape track at 1i ips this is a remarkably 
good power response characteristic, taking 
in both the recording and the playback 
amplifiers, along with the equalization. 
Plenty of top -boost is given, of course, to 
keep the output up towards the treble end 
at such a low tape speed. 
With the machine working with its own 
speakers and a Philips Musicassette, very 
pleasant sounds are produced, equally as 
good as could be obtained from a good 
disc record with a better -quality type radio- 
gram. The stereo effect on the Musicas- 
settes is truly dramatic, and the small 
speakers make it possible to secure the 
best possible stereo placement with the 
least domestic inconvenience. 
The EL3312 is also supplied with a very 
good stereo microphone for making one's 
own stereo tapes. This is shown in Fig. 3. 
When the word stereo is pointing in the 
direction of the sound source the two micro- 
phone elements are each displaced by an 
angle of 45 degrees (90 degrees relative 
to each other) relative to the source, and 
right and left stereo signals are automati- 
cally generated. These are fed in isolation 
to the two channels terminated by the DIN 

Fig. 3. The Stereo Microphone supplied with 
the recorder. 
microphone socket. The recording level 
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Fig. 4. Inside view of the recorder with top cover removed. 

Fig. 5. Philips EP Musicassette, showing the matchbox -type enclosure. 9 
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two directions and record. The latter is a 
red key which is interlocked to the start 
key to avoid accidental erasure. 
There are four control knobs and from top 
to bottom they give tone (treble-cut), play- 
back volume, playback channel balance, 
working both on stereo and mono tapes and 
recording-level control, which operates both 
channels simultaneously. The top of the 
machine also carries a three-digit tape 
counter and meter-type level indicator, 
working on both channels together. The 
rear of the machine features four DIN 
sockets, two for the left and right loud- 
speakers, one for use with a gramophone 
and the other for connection of stereo 
microphone, radio, hi-fi amplifier and so 
forth. These latter two DIN sockets have 
input and output stereo terminations in 
accordance with the normal DIN pattern 
on tape recorders. 
A small trap-door underneath the machine 
accommodates the mains cable and its 
plug when not in use, and the tape on the 
supply reel in the cassette can be viewed 
through windows, the rear of which is lit 
when the machine is switched on. 

Transistor Circuit 
Each playback output amplifier features 
three transistors in transformerless, com- 
plementary push-pull mode, and each pre- 
amplifier (acting also as the recording 
amplifier sections) also has three tran- 
sistors. A transistor is used for level indica- 
tion in each channel, with the single meter 
in their common emitter circuit. Finally, an 
n-p-n transistor is arranged as an hf oscil- 
lator for erase and recording bias. This is 
synchronized to both channels. 
Mains power is connected to a completely 
isolated winding, which is the field winding 
on the drive motor. A separate winding then 
acts as the supply power secondary, and 
this feeds a bridge rectifier and second 
two-element rectifier system for providing 
the ripple-free dc voltage for the transistors. 
An elaborate smoothing and filter network 
is employed, really getting rid of all traces 
of mains hum. 

Testing Overall Response 
A test tape was recorded with sine-wave 
signal at intervals over the audio spectrum 
at a constant voltage input level and with 
50% deflection on the recording-level indi- 
cator at 1,000Hz. The signal was matched 
into the microphone sockets of both chan- 
nels simultaneously so that recordings were 
made on two stereo tracks. This recording 
was then played back so that its output 
power was monitored both on a wattmeter 
and oscilloscope. The playback volume con- 
trol was advanced on a 1,000Hz recorded 
reference tone to waveform clipping level 
as indicated on the oscilloscope and, across 
10 ohms, this was found to be just a little 
above 1-5 watts. The volume control was 
then turned down to give a power of 1-5 
watts, and relative to this frequency and 
power, the power curve in Fig. 2 was 
plotted. The 6dB (power) points occur at 
about 90Hz and 6,000Hz, with the power 
response flat at the middle of the spectrum. 
The dotted-line curve in Fig. 2 shows how 
the recording-level meter behaved during 
the constant input voltage recording of the 
tape. There was a slight rise at the bass 
end of the spectrum and a far greater rise, 
peaking at 9,500Hz, at the treble end. For 

a machine running at a quarter of a J inch 
tape track at 1J ips this is a remarkably 
good power response characteristic, taking 
in both the recording and the playback 
amplifiers, along with the equalization. 
Plenty of top-boost is given, of course, to 
keep the output up towards the treble end 
at such a low tape speed. 
With the machine working with its own 
speakers and a Philips Musicassette, very 
pleasant sounds are produced, equally as 
good as could be obtained from a good 
disc record with a better-quality type radio- 
gram. The stereo effect on the Musicas- 
settes is truly dramatic, and the small 
speakers make it possible to secure the 
best possible stereo placement with the 
least domestic inconvenience. 
The EL3312 is also supplied with a very 
good stereo microphone for making one's 
own stereo tapes. This is shown in Fig. 3. 
When the word stereo is pointing in the 
direction of the sound source the two micro- 
phone elements are each displaced by an 
angle of 45 degrees (90 degrees relative 
to each other) relative to the source, and 
right and left stereo signals are automati- 
cally generated. These are fed in isolation 
to the two channels terminated by the DIN 

Fig. 3. The Stereo Microphone supplied with 
the recorder. 
microphone socket. The recording level 
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" . . - the quality of pre- 
recorded musicassettes played 
on both the Philips loud- 
speaker, but especiallythrough 
our normal hi -fi, astonished 
our listeners .... " 

Audio Record Review 
June 1967 

[PHILIPS 

VIAGLI 

ENJOY SUPERB 
`LIVING' SOUND 

WHEREVER YOU GO 
WITH MARVELLOUS 

MUSICASSETTES 
FROM PHILIPS 

4 
Now bringing you a range of 
over 150 wonderful recordings 
in all categories by top artistes 

POP 
THE WALKER BROTHERS THE TROGGS 
HARRY SECOMBE WAYNE FONTANA 
DUSTY SPRINGFIELD CHRIS FARLOWE 
THE SPENCER DAVIS GROUP DONOVAN 
DAVE DEE, DOZY, BEAKY, MICK & TICH 
JULIE ROGERS THE KINKS PETULA 
CLARK SANDIE SHAW MANFRED MANN 
HERB ALPERT & THE TIJUANA BRASS 

FOLK 
JOAN BAEZ JULIE FELIX BOB DYLAN 
SIMON & GARFUNKEL PETER. PAUL & 
MARY THE CLANCY BROTHERS & 
TOMMY MAKEM 

JAZZ 
THE MODERN JAZZ QUARTET ERROL 
GARNER WOODY HERMAN LES 
SWINGLE SINGERS GERRY MULLIGAN 
CLEO LAINE & JOHN DANKWORTH 
OSCAR PETERSON LOUIS ARMSTRONG 
MILES DAVIS DAVE BRUBECK COUNT 
BASIE CHARLIE BYRD DUKE ELLINGTON 

CLASSICAL 
KURT RICHTER 
PIERRE MONTEUX 
COLIN DAV'S 

GERARD 
LORIN 

SOUZAY 
MAAZEL 

Write for a complete list of the 
musicassette repertoire to 
Musicassette Department, 
Philips Records Limited, Stan- 
hope House, Stanhope Place, 
London, W.2 
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indicator reads the signals in both chan- 
nels simultaneously, and no technical know - 
how is needed to obtain quite good stereo 
recordings. Any mis- balance can be cor- 
rected on play -back by the balance control. 
The sensitivity of the microphone and the 
microphone channel is such that when 
the microphone is placed 12 inches from a 
person speaking at ordinary level, full re- 
cording level indication is given with the 
recording level control turned up about 
60 %. 
The machine is extremely well made, and 
a large flywheel coupled to the capstan 
keep wow and flutter to a relatively low 
figure for this tape speed. Fig. 4 shows the 
inside of the machine from the top, with 
the top plate removed. This clearly shows 
the drive motor and its windings which 
serve as the mains transformer, and also 
the tape head and associated mechanism. 
The machine was tested in various other 
ways, including the connecting of a cera- 
mic pick -up to the appropriate DIN socket. 
A non -copyright stereo recording was made 
from the disc to the tape at remarkably 
good quality. Such a pick -up usually re- 
quires a load between 1 and 2 megohms 
for the best non -equalized response (to 
keep the bass up), and in spite of the 
lower pick -up input impedance of the 
recorder, the bass was quite adequate. This 
was possibly due to the fact that the lower - 
value pick -up loading reduced the bass, 
thereby giving the reciprocal treble boost 
effect on the recording, required for the 
best musical balance. It must be stressed, 
however, that dubbing from an ordinary 
gramophone record onto tape constitutes 
an infringement of copyright as, indeed, 
does taping direct from a radio set. 
The preamplifier output of the recorder was 
also connected to the 'tape' input of a hi -fi 
amplifier, working from its own hi -fi loud- 
speakers. With the latest Musicassette, 
CPC 0003, of Tchaikovsky's Swan Lake, 
with Pierre Monteux conducting the London 
Symphony Orchestra, the effect was truly 
astounding. Fantastic contrast (dynamic 
range) is recorded on this tape in spite of 
the low speed and very narrow tracks and, 
although drop -out effects are sometimes 
vaguely discernible, the replay quality is 
far higher than would ever have been 
thought possible two or three years ago. 
Tape hiss is fairly low, although present to 
some extent, but the chief trouble when 
playing back through a hi -fi channel was 
found to be transistor hiss in the first stages 
of the replay channels. 
This was quite noticeable when the hi -fi 
amplifier was adjusted to give full power 
on the high -level parts of the recording and 

when low -level recordings were reproduced. 
It was at first thought that the hiss was on 
the tape itself, but this was disproved later, 
since with the cassette removed and the 
machine switched to playback the hiss was 
present at almost the same level. 
At ordinary replay powers, however, the 
hiss was unobtrusive and was barely notice- 
able when the reproduction was through the 
recorder's own replay output stages. Of 
course, it is more apparent on tapes such 
as the excellent Swan Lake where the dy- 
namic range is particularly high. It is vir- 
tually non -existent on popular music cas- 
settes. 

Musicassettes 
In addition to the LP Musicassettes (carry- 
ing programme material equivalent to that 
on LP disc records), Philips have recently 
introduced EP Musicassettes. which cost a 
little less than twice the price of the equiva- 
lent EP disc record, but these are stereo. 
The packaging of the EP Musicassettes is 
shown in Fig. 5. This differs from the pack- 
aging of the LP Musicassettes in that it is 
contained in a matchbox -type container, 
while the LP Musicassettes are contained in 
a plastic lift -up lid type of box. 
It is of interest to note that Philips are also 
marketing cassetted language courses in 
Spanish, German, French and Italian under 
the Philips /Visaphone label. Each course 
comes complete with a comprehensive illus- 
trated booklet. Each cassetted course is 
equivalent in length to that given by three 
LP disc records. The cost complete with 
cassettes, Interpret guide book and special 
supplement is £4 12s 6d. 

Manufacturer's Specifications 
Power Supply: 110, 127, 220 and 245V 50Hz 
(can be adjusted to suit 60Hz mains). Cas- 
settes: Suitable for use with both stereo and 
mono recordings and playback. Twin -track 
stereo system. Tape Speed; 18 ips. Maxi- 
mum Playing Time: Two times 45 minutes 
with Compact Cassette C90, Frequency 
Range: 60 to 10.000Hz within 6d8. Signal/ 
Noise ratio: Better than 45dB (DIN stan- 
dard). Wow and Flutter: =0.3 %. Fast 
winds: 60 seconds for Compact Cassette 
C60 (per track). Output Power (Replay): 
1.8W per channel. Socket for Gramophone: 
2 x 100mV across 1M. Socket for Micro- 
phone, etc: 2 x 0.25mV across 1 Kohm 
Output at socket: 2 x IV across 1 Kohm. 
GL559 Loudspeakers. Power Capacity: 6 

watts. Frequency Range: 90 to 20,000Hz. 
Resonant Frequency: 135Hz. Impedance: 8 
ohms. Weight: 4} lb. Price complete system: 
Recorder 48gns, speakers 10gns each 
(small tax on speakers). 
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indicator reads the signals in both chan- 
nels simultaneously, and no technical know- 
how is needed to obtain quite good stereo 
recordings. Any mis-balance can be cor- 
rected on play-back by the balance control. 
The sensitivity of the microphone and the 
microphone channel is such that when 
the microphone is placed 12 inches from a 
person speaking at ordinary level, full re- 
cording level indication is given with the 
recording level control turned up about 
60%. 
The machine is extremely well made, and 
a large flywheel coupled to the capstan 
keep wow and flutter to a relatively low 
figure for this tape speed. Fig. 4 shows the 
inside of the machine from the top, with 
the top plate removed. This clearly shows 
the drive motor and its windings which 
serve as the mains transformer, and also 
the tape head and associated mechanism. 
The machine was tested in various other 
ways, including the connecting of a cera- 
mic pick-up to the appropriate DIN socket. 
A non-copyright stereo recording was made 
from the disc to the tape at remarkably 
good quality. Such a pick-up usually re- 
quires a load between 1 and 2 megohms 
for the best non-equalized response (to 
keep the bass up), and in spite of the 
lower pick-up input impedance of the 
recorder, the bass was quite adequate. This 
was possibly due to the fact that the lower- 
value pick-up loading reduced the bass, 
thereby giving the reciprocal treble boost 
effect on the recording, required for the 
best musical balance. It must be stressed, 
however, that dubbing from an ordinary 
gramophone record onto tape constitutes 
an inlringement of copyright as, indeed, 
does taping direct from a radio set. 
The preamplifier output of the recorder was 
also connected to the 'tape' input of a hi-fi 
amplifier, working from its own hi-fi loud- 
speakers. With the latest Musicassette, 
CPC 0003, of Tchaikovsky's Swan Lake. 
with Pierre Monteux conducting the London 
Symphony Orchestra, the effect was truly 
astounding. Fantastic contrast (dynamic 
range) is recorded on this tape in spite of 
the low speed and very narrow tracks and, 
although drop-out effects are sometimes 
vaguely discernible, the replay quality is 
far higher than would ever have been 
thought possible two or three years ago. 
Tape hiss is fairly low, although present to 
some extent, but the chief trouble when 
playing back through a hi-fi channel was 
found to be transistor hiss in the first stages 
of the replay channels. 
This was quite noticeable when the hi-fi 
amplifier was adjusted to give full power 
on the high-level parts of the recording and 

when low-level recordings were reproduced. 
It was at first thought that the hiss was on 
the tape itself, but this was disproved later, 
since with the cassette removed and the 
machine switched to playback the hiss was 
present at almost the same level. 
At ordinary replay powers, however, the 
hiss was unobtrusive and was barely notice- 
able when the reproduction was through the 
recorder's own replay output stages. Of 
course, it is more apparent on tapes such 
as the excellent Swan Lake where the dy- 
namic range is particularly high. It is vir- 
tually non-existent on popular music cas- 
settes. 

Musicassettes 
In addition to the LP Musicassettes (carry- 
ing programme material equivalent to that 
on LP disc records), Philips have recently 
introduced EP Musicassettes, which cost a 
little less than twice the price of the equiva- 
lent EP disc record, but these are stereo. 
The packaging of the EP Musicassettes is 
shown in Fig. 5. This differs from the pack- 
aging of the LP Musicassettes in that it is 
contained in a matchbox-type container, 
while the LP Musicassettes are contained in 
a plastic lift-up lid type of box. 
It is of interest to note that Philips are also 
marketing cassetted language courses in 
Spanish, German, French and Italian under 
the Philips/Visaphone label. Each course 
comes complete with a comprehensive illus- 
trated booklet. Each cassetted course is 
equivalent in length to that given by three 
LP disc records. The cost complete with 
cassettes, Interpret guide book and special 
supplement is £4 12s 6d. 

Manufacturer's Specifications 
Power Supply: 110, 127, 220 and 245V 50Hz 
(can be adjusted to suit 60Hz mains). Cas- 
settes: Suitable for use with both stereo and 
mono recordings and playback. Twin-track 
stereo system. Tape Speed; 1J ips. Maxi- 
mum Playing Time: Two times 45 minutes 
with Compact Cassette C90. Frequency 
Range: 60 to 10,000Hz within 6dB. Signal/ 
Noise ratio: Better than 45dB (DIN stan- 
dard). Wow and Flutter: ±0-3%. Fast 
winds: 60 seconds for Compact Cassette 
C60 (per track). Output Power (Replay): 
1-8W per channel. Socket lor Gramophone: 
2 x lOOmV across 1M. Socket lor Micro- 
phone, etc: 2 x 0-25mV across IKohm 
Output at socket: 2 x IV across IKohm. 
GL559 Loudspeakers. Power Capacity: 6 
watts. Frequency Range: 90 to 20,000Hz. 
Resonant Frequency: 135Hz. Impedance: 8 
ohms. Weight: 4i lb. Price complete system: 
Recorder 48gns, speakers lOgns each 
(small tax on speakers). 
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EDITING 

PROGRAMME 

PLANNING by N Matson 

Advice on Creative Recording for the Beginner 
Editing is the art of producing a programme, with smoothness 
and continuity from what may at first have been several separate 
recordings. With amateur production editing is just as essential 
as with professional work, since straight recordings without pre- 
vious planning are usually a series of disjointed sounds, often at 
greatly differing levels of volume, the incidents involved having 
no particular relationship to each other. Thoughtful editing 
removes the unwanted parts, adds a spoken commentary, link- 
ing the finished programme parts together into a final perform- 
ance to be appreciated by the listener. 
Generally speaking, the purely manual task of tape editing, con- 
sisting of cutting and splicing, can be quickly done by any 
recordist after a few attempts, but the other side of editing 
whioh involves the actual planning is quite a different matter. 
This is a form of art, just as painting or the composition of 
music, where the picture or music tells a story. The finished tape 
must do likewise and is created out of all the material gathered 
by the recordist. 
In documentaries the commentary will help to build up the 
sound picture to convey sense to the listener. In the case of a 
play, explanations are not possible and the production must 
stand on its own merits. This is the art of editing, to make the 
listener feel those same sensations that the editor himself felt 
at the time of making the finished programme and since this is 
abstract it cannot be taught; it is already present in the mind. 

Choose a simple subject 
For a first attempt at editing it is better to choose a simple 
subject, such as a music programme, and string this together 
to form a story. For instance, we will suppose that you are 
keen on pop music. To simply record the `top ten' in one straight 
session, would not be very interesting, but the same material 
could be used to form the basis of a programme that would be 
of interest to many listeners. The music could be used to illus- 
trate the rise of pop music to its present day peak. Alternatively, 
the story of one of the well known groups could be told. All 
that is required is splicing tackle and plenty of tape, plus en- 
thusiasm. If you happen to own two recorders you have an 
advantage, because this makes editing easier, but in any case, 
even if you have only one recorder you can still make a success- 
ful job of editing. 
Always record plenty of material, you can erase and use again 
any excess, but if you are short of any recorded item, you will 
not be able to complete your programme. Therefore, first record 
all the music relevant to your proposed documentary; if you 
are telling the story of a particular group, you will need to 
record perhaps all their music, but especially the tune that made 
them a hit group. Fade in the music of an outstanding number, 
give about six seconds then slowly fade out and announce the 
title, then fade in the music once more, but this time softly, as a 
background and begin your commentary, explaining the names 
and interests of each member and how the group was formed. 
Fade up the music in appropriate places to play the full song, 
if it is a well known number, carry on in this manner to the 
end of the tape, and finish with the sound of applause and the 
voices of screaming fans. You have now completed your first 
creative recording; a real programme, that will be a pleasure to 
play back at any time and will never 'date' because it tells a 
story. 

There is one point that perhaps I should mention. You may 
find it difficult to remember all your spoken commentary as you 
go along (this comes with practice) but if you find yourself 
stuck for words, it would be advisable to draw up a script before 
actually starting the recording. The script need not be elaborate; 
just a few notes to jog your memory. Take everything in 
sequence, making notes of the songs, and sound effects, and 
where they should be brought into the recording. You should 
then be able to follow your sound script right through the 
recording. As an amateur you have at least one advantage over 
the professional. Being sound engineer and editor you know 
what was in your mind when you made the recording, which 
makes the editing easier. In professional practice the recording 
and editing are two separate jobs. 

An 'editing' bench using a Brenell tape deck. Note -effects loop 
running through the deck. This method is often used to provide a 
continuous background sound such that is heard in a train in motion. 

The right mood for a story 
You could next try your hand at a short story. Read the story 
through over the mic, they play back, noting how long the 
recording has taken. Play the tape back again, and this time note 
any points in the story where you think a sound effect would 
build up the suspense or help to put over some other point such 
as the setting. Maybe suitable music would set the correct mood. 
Imagine yourself actually present at the scene; what kind of 
music would help to build up the picture you hold in your 
imagination? For example, if your story is set in the country, a 
tune such as Largo played softly, or sound effects such as birds 
singing, would quickly establish the setting. 
Start by making out your rough recording script from the story, 
making a note of your sound effects, and the appropriate music, 
at the places in the story where they are to be introduced. 
Remember the time factor too; each fade in, or out, will extend 
the actual recording time, as will also the sounds which are 
introduced. Make sure the tape is long enough to take the full 
programme, as nothing spoils the continuity of a sound play 
or story, more, than stopping to turn over the tape. Always try 
to have your full programme on one track. 

Be ambitious 
Slightly more ambitious, but still well within the scope of the 
average amateur, is the play or short sketch with sound 
effects. Try recording a short sketch with members of the 
family or friends as the players. As with the story, first run 
through the sketch with each character speaking the parts. Now 
play back the recording and make your sound script, with a note 
of what sounds are required and the point at which they should 
appear in the final recording; then go ahead and have fun.... 11 
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EDITING 

P1ANNING 

t 

by H. Ibbotson 

Advice on Creative Recording for the Beginner 
Editing is the art of producing a programme, with smoothness 
and continuity from what may at first have been several separate 
recordings. With amateur production editing is just as essential 
as with professional work, since straight recordings without pre- 
vious planning are usually a series of disjointed sounds, often at 
greatly differing levels of volume, the incidents involved having 
no particular relationship to each other. Thoughtful editing 
removes the unwanted parts, adds a spoken commentary, link- 
ing the finished programme parts together into a final perform- 
ance to be appreciated by the listener. 
Generally speaking, the purely manual task of tape editing, con- 
sisting of cutting and splicing, can be quickly done by any 
recordist after a few attempts, but the other side of editing 
which involves the actual planning is quite a different matter. 
This is a form of art. just as painting or the composition of 
music, where the picture or music tells a story. The finished tape 
must do likewise and is created out of all the material gathered 
by the recordist. 
In documentaries the commentary will help to build up the 
sound picture to convey sense to the listener. In the case of a 
play, explanations are not possible and the production must 
stand on its own merits. This is the art of editing, to make the 
listener feel those same sensations that the editor himself felt 
at the time of making the finished programme and since this is 
abstract it cannot be taught; it is already present in the mind. 

Choose a simple subject 
For a first attempt at editing it is better to choose a simple 
subject, such as a music programme, and string this together 
to form a story. For instance, we will suppose that you are 
keen on pop music. To simply record the 'top ten' in one straight 
session, would not be very interesting, but the same material 
could be used to form the basis of a programme that would be 
of interest to many listeners. The music could be used to illus- 
trate the rise of pop music to its present day peak. Alternatively, 
the story of one of the well known groups could be told. All 
that is required is splicing tackle and plenty of tape, plus en- 
thusiasm. If you happen to own two recorders you have an 
advantage, because this makes editing easier, but in any case, 
even if you have only one recorder you can still make a success- 
ful job of editing. 
Always record plenty of material, you can erase and use again 
any excess, but if you are short of any recorded item, you will 
not be able to complete your programme. Therefore, first record 
all the music relevant to your proposed documentary; if you 
are telling the story of a particular group, you will need to 
record perhaps all their music, but especially the tune that made 
them a hit group. Fade in the music of an outstanding number, 
give about six seconds then slowly fade out and announce the 
title, then fade in the music once more, but this time softly, as a 
background and begin your commentary, explaining the names 
and interests of each member and how the group was formed. 
Fade up the music in appropriate places to play the full song, 
if it is a well known number, carry on in this manner to the 
end of the tape, and finish with the sound of applause and the 
voices of screaming fans. You have now completed your first 
creative recording; a real programme, that will be a pleasure to 
play back at any time and will never "date' because it tells a 
story. 

There is one point that perhaps I should mention. You may 
find it difficult to remember all your spoken commentary as you 
go along (this comes with practice) but if you find yourself 
stuck for words, it would be advisable to draw up a script before 
actually starling the recording. The script need not be elaborate; 
just a few notes to jog your memory. Take everything in 
sequence, making notes of the songs, and sound effects, and 
where they should be brought into the recording. You should 
then be able to follow your sound script right through the 
recording. As an amateur you have at least one advantage over 
the professional. Being sound engineer and editor you know 
what was in your mind when you made the recording, which 
makes the editing easier. In professional practice the recording 
and editing are two separate jobs. 
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An 'editing' bench using a Brenell tape deck. Note—effects loop 
running through the deck. This method is often used to provide a 
continuous background sound such that is heard in a train in motion. 

The right mood for a story 
You could next try your hand at a short story. Read the story 
through over the mic. they play back, noting how long the 
recording has taken. Play the tape back again, and this time note 
any points in the story where you think a sound effect would 
build up the suspense or help to put over some other point such 
as the setting. Maybe suitable music would set the correct mood. 
Imagine yourself actually present at the scene; what kind of 
music would help to build up the picture you hold in your 
imagination? For example, if your story is set in the country, a 
tune such as Largo played softly, or sound effects such as birds 
singing, would quickly establish the setting. 
Start by making out your rough recording script from the story, 
making a note of your sound effects, and the appropriate music, 
at the places in the story where they are to be introduced. 
Remember the time factor too; each fade in, or out. will extend 
the actual recording time, as will also the sounds which are 
introduced. Make sure the tape is long enough to lake the full 
programme, as nothing spoils the continuity of a sound play 
or story, more, than stopping to turn over the tape. Always try 
to have your full programme on one track. 

Be ambitious 
Slightly more ambitious, but still well within the scope of the 
average amateur, is the play or short sketch with sound 
effects. Try recording a short sketch with members of the 
family or friends as the players. As with the story, first run 
through the sketch with each character speaking the parts. Now 
play back the recording and make your sound script, with a note 
of what sounds are required and the point at which they should 
appear in the final recording; then go ahead and have fun.... II 
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INTRODUCTION TO TAPE RECORDING 

PART 5 This month - stereo recording and track 
designation by Gordon J. King 

We finished last month's article with a 
promise to compare half- and quarter -track 
machines replaying their own recordings. 
It was explained in that article why a 
quarter -track machine will play half -track 
tapes without appreciable loss of technical 
quality, but with some impairment in the 
signal /noise ratio. The extra noise, we 
saw, is caused by the need for running at 
greater replay gain due to the smaller 
signal induced into the head winding from 
the shorter, quarter -track gap. 

Half- or Quarter -Track Working? 
This same basic philosophy applies also 
to half- and quarter -track machines making 
and replaying their own tapes. The signal/ 
noise potential is thus higher on half -track 
machines than quarter -track counterparts. It 
is even higher on full -track machines, which 
is one of the reasons why such machines 
are used for professional and studio appli- 
cations (it also helps with the editing). 
From the electronics point of view, how- 
ever, modern components and circuit tech- 
niques, including the latest kind of low - 
noise silicon transistors, have made it pos- 
sible to obtain adequate quarter -track sig- 
nal /noise ratios, although some difficulties 
are encountered at the very low tape speeds 
due to the need to run higher and higher 
gains towards the treble end of the replay 
amplifier. This extra gain encourages more 
noise at the treble end of the spectrum, 
which is not particularly good. At 3i and 71 
ips less treble lift is needed to hold a 
reasonably flat overall response, and so the 
signal /noise performance is better. 
We are now in the age of the cassette tape 
recorder which uses tape about half the 
width of ordinary â -inch tape and upon this 
four tracks are recorded, giving so- called 
two -track stereo recording and replay. This 
tape runs through the machine at 1i ips (the 
Philips system), and in spite of this low 
speed and incredibly narrow tracks the 
signal /noise performance is perfectly satis- 
factory for domestic use, which goes to 
show how the noise problem is being solved 
by the use of low -noise transistors, more 
exacting heads and better tape. 

Tape Noise and Drop -Outs 
We have not yet considered the tape itself 
in the half- and quarter -track equation. From 
first principles, the tape can be looked upon 
as carrying very small oxide particles which 
become magnetized to the pattern of the 
recording signal. The greater the number of 
such magnets so produced for each part 
of the recording signal, the greater the in- 
fluence there is on the replay head, and 
the greater the strength of signal developed 
for replay amplification, as we have seen. 
Now, apart from fewer 'magnets' being 

12 exploited, so to speak, on narrow tracks, 

Fig. 1. The stereo microphone system. 

there are fewer oxide particles active rela- 
tive to the head gap. The effect is similar 
to running a car with narrow tyres on a 
cobbled road, As the tyres are reduced in 
width, so it becomes increasingly more 
difficult to obtain a vibration -free ride. The 
tyres seek out the dips between the cobbles. 
Wider tyres, of course, average -out the ride 
and fail to respond to the bumps of indi- 
vidual cobbles. 
Electrically, the effect is similar with narrow 
tape tracks and correspondingly short - 
length gaps. There is no mechanical 'bump- 
ing', of course, but electrically the oxide 
particles are picked out more readily by 
the short -length head gap. This in itself 
tends to encourage noise as the tape passes 
the head, but, more important, is the effect 
on replay produced by improper covering 
of the tape plastic base by the oxide par- 
ticles. Very small zones of missing or low - 
density oxide particles are revealed on re- 
play by very short -duration discontinuities 
in output, but rarely enough to be trouble- 
some, though they can be disconcerting in 
some cases. These are referred to a drop- 
outs for obvious reasons. 
Drop -out effects are more likely to occur as 
the track width is reduced, and become 
more noticeable at the very low tape 
speeds. Modern tape, however, is designed 
to have the very minimum of drop -out de- 
fects, but inexpensive tape and tape made 
a number of years ago can prove trouble- 
some in this connection. 
For the highest of quality, with the least ten- 
dency towards noise, half -track working is 
desirable, but for the majority of domestic 
applications quarter -track working is ade- 

quale, provided reasonable quality tape is 
used. Quarter -track working at 3i ips is now 
becoming very popular so far as the average 
enthusiast and tape recordist are con- 
cerned. The great advantage of extra play- 
ing time per tape -length -unit is given by 
this combination. 
Enthusiasts whose main concern is towards 
optimum fidelity should adopt half -track 
working, possibly at 7i ips tape speed. This 
combination is also best for multiple super- 
impositions from one track to the other with 
extra programme material 'mixed in', as 
already explained (ie, see A To Z in Audio 
and Video elsewhere in this issue of ATR). 
More information will be given on this tech- 
nique later in the series. 

Stereo Working 
At this stage we must introduce stereophony 
(stereo for short) . Most readers will now 
be aware that for stereo recording and play- 
back the recorder must have two separate 
recording channels and two separate play- 
back channels. When a microphone re- 
cording is made, two microphones are 
used, and these simultaneously record on 
the same tape, but on different tracks. Both 
tracks will thus record the same programme 
material, but since the two tracks are re- 
corded from either a special stereo micro- 
phone or from two separate microphones 
there are subtle differences between the 
two sounds recorded, one being louder (or 
softer) than the other. This difference is the 
'stereo signal' and it can be analysed by 
subtracting the sound in one channel from 
that in the other channel. If the answer is 
zero, then there is no stereo signal. When 
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We finished last month's article with a 
promise to compare hall- and quarter-track 
machines replaying their own recordings. 
It was explained in that article why a 
quarter-track machine will play half-track 
tapes without appreciable loss of technical 
quality, but with some impairment in the 
signal/noise ratio. The extra noise, we 
saw, is caused by the need for running at 
greater replay gain due to the smaller 
signal induced into the head winding from 
the shorter, quarter-track gap. 

Half- or Quarter-Track Working? 
This same basic philosophy applies also 
to half- and quarter-track machines making 
and replaying their own tapes. The signal/ 
noise potential is thus higher on half-track 
machines than quarter-track counterparts. It 
is even higher on full-track machines, which 
is one of the reasons why such machines 
are used for professional and studio appli- 
cations (it also helps with the editing). 
From the electronics point of view, how- 
ever, modern components and circuit tech- 
niques, including the latest kind of low- 
noise silicon transistors, have made it pos- 
sible to obtain adequate quarter-track sig- 
nal/noise ratios, although some difficulties 
are encountered at the very low tape speeds 
due to the need to run higher and higher 
gains towards the treble end of the replay 
amplifier. This extra gain encourages more 
noise at the treble end of the spectrum, 
which is not particularly good. At 3i and 7i 
ips less treble lift is needed to hold a 
reasonably flat overall response, and so the 
signal/noise performance is better. 
We are now in the age of the cassette tape 
recorder which uses tape about half the 
width of ordinary i-inch tape and upon this 
(our tracks are recorded, giving so-called 
two-track stereo recording and replay. This 
tape runs through the machine at 1J ips (the 
Philips system), and in spite of this low 
speed and incredibly narrow tracks the 
signal/noise performance is perfectly satis- 
factory for domestic use, which goes to 
show how the noise problem is being solved 
by the use of low-noise transistors, more 
exacting heads and better tape. 

Tape Noise and Drop-Outs 
We have not yet considered the tape itself 
in the half- and quarter-track equation. From 
first principles, the tape can be looked upon 
as carrying very small oxide particles which 
become magnetized to the pattern of the 
recording signal. The greater the number of 
such magnets so produced for each part 
of the recording signal, the greater the in- 
fluence there is on the replay head, and 
the greater the strength of signal developed 
for replay amplification, as we have seen. 
Now, apart from fewer 'magnets' being 

12 exploited, so to speak, on narrow tracks, 

there are fewer oxide particles active rela- 
tive to the head gap. The effect is similar 
to running a car with narrow tyres on a 
cobbled road. As the tyres are reduced in 
width, so it becomes increasingly more 
difficult to obtain a vibration-free ride. The 
tyres seek out the dips between the cobbles. 
Wider tyres, of course, average-out the ride 
and fail to respond to the bumps of indi- 
vidual cobbles. 
Electrically, the effect is similar with narrow 
tape tracks and correspondingly short- 
length gaps. There is no mechanical 'bump- 
ing'. of course, but electrically the oxide 
particles are picked out more readily by 
the short-length head gap. This in itself 
tends to encourage noise as the tape passes 
the head, but, more important, is the effect 
on replay produced by improper covering 
of the tape plastic base by the oxide par- 
ticles. Very small zones of missing or low- 
density oxide particles are revealed on re- 
play by very short-duration discontinuities 
in output, but rarely enough to be trouble- 
some, though they can be disconcerting in 
some cases. These are referred to a drop- 
outs for obvious reasons. 
Drop-out effects are more likely to occur as 
the track width is reduced, and become 
more noticeable at the very low tape 
speeds. Modern tape, however, is designed 
to have the very minimum of drop-out de- 
fects, but inexpensive tape and tape made 
a number of years ago can prove trouble- 
some in this connection. 
For the highest of quality, with the least ten- 
dency towards noise, half-track working is 
desirable, but for the majority of domestic 
applications quarter-track working is ade- 

quate, provided reasonable quality tape is 
used. Quarter-track working at 3J ips is now 
becoming very popular so far as the average 
enthusiast and tape recordist are con- 
cerned. The great advantage of extra play- 
ing time per tape-length-unit is given by 
this combination. 
Enthusiasts whose main concern is towards 
optimum fidelity should adopt half-track 
working, possibly at 7i ips tape speed. This 
combination is also best for multiple super- 
impositions from one track to the other with 
extra programme material 'mixed in', as 
already explained (ie, see A To Z in Audio 
and Video elsewhere in this issue of ATR). 
More information will be given on this tech- 
nique later in the series. 

Stereo Working 
At this stage we must introduce stereophony 
{stereo for short). Most readers will now 
be aware that for stereo recording and play- 
back the recorder must have two separate 
recording channels and two separate play- 
back channels. When a microphone re- 
cording is made, two microphones are 
used, and these simultaneously record on 
the same tape, but on different tracks. Both 
tracks will thus record the same programme 
material, but since the two tracks are re- 
corded from either a special stereo micro- 
phone or from two separate microphones 
there are subtle differences between the 
two sounds recorded, one being louder (or 
softer) than the other. This difference is the 
'stereo signal' and it can be analysed by 
subtracting the sound In one channel from 
that in the other channel. If the answer is 
zero, then there is no stereo signal. When 
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there is considerable difference between 
the nature of the two signals, then there is 
maximum stereo signal. 
By adding the signals in the two channels 
together we obtain the ordinary mono 
signal. In stereo jargon, the left -hand chan- 
nel is called the A channel and the right - 
hand channel the B channel. Thus, A - B 
= stereo signal and A + B = mono signal. 
Since the same sound source is being re- 
corded by both microphones it might be 
wondered what the stereo signal really is. 
This is a highly technical question, and has 

through a special 'two- channel' optical de- 
vice. (Stereoscope. Ed). 
Stereo recording brings into action a sort 
of 'sound locating' attribute. Many tape 
enthusiasts will recall at some time or other 
making a mono recording in a domestic 
environment, probably of a group discus- 
sion or play and, in spite of careful atten- 
tion having been given to microphone place- 
ment, sound -proofing and so forth, being 
singularly disappointed with the results of 
the take on playback. 
Typical symptoms are the jumble of voices 

A Channel -- 
B Channel -- 

(a) 

A 1 Channel -31.- 
B 2 Channel 

B 1 Channel -30. 
A2 Channel .*--- 

(b) 

Al Channel -311 
B 1 Channel - 
A2 Channel -- 
B 2 Channel -- 

(c) 

Fig. 2. Single -track stereo (a), two -track stereo (b) and the Philips Musicassette system 
for two -track stereo (c). 

to do with relative sound levels, the phas- 
ing of the sounds as they arrive at the two 
microphones and other rather involved fac- 
tors which fall outside the scope of this 
beginners' series. 
Nevertheless, it can be said that when the 
isolated A and B signals are reproduced 
separately in loudspeakers spaced from 
each other, in the now well -known stereo 
loudspeaker formation, the overall sound 
from the two speakers heard by the listener 
is far more 'lifelike' than the A +B sound 
emanating from one loudspeaker. The 
same applies to sound coming via one 
channel only, no matter how many speak- 
ers are used to reproduce it. The sound 
source is effectively 'projected' into the 
listening room and brought into perspec- 
tive, rather akin to the visual '3 -D' effect 
obtained by viewing pairs of pictures 

when two or more people are speaking at 
the same time, the ticking of a clock in 
the apparently quiet room, the passing of 
a car or train, a bell chiming, etc. All these 
noises - wanted and unwanted - merge 
into the one general sound coming from 
the single -channel mono loudspeaker. 
Exactly the same conditions, but this time 
using stereo, would reveal a dramatic im- 
provement in overall intelligibility. The 
stereo effect places voices and sounds in 
correct perspective. The individual noises 
are effectively removed from the general 
background noise, and it becomes possible 
to pick out - and listen to - one from the 
others with considerable ease; this is what 
is meant by the 'sound locating' attribute 
of stereo. 
With transistors taking over the role of 
valves in tape recorders (as well as in 

almost everything electronic), more and 
more stereo recorders are being made, and 
at reasonable cost. Some models have the 
loudspeaker of one channel in the usual 
position in the cabinet and that of the 
second channel in a detachable lid. This 
allows the two speakers to be separated 
from each other and placed in the room for 
the best stereo effect. 
Not many years ago it was extremely diffi- 
cult to make a stereo tape, and only the 
experienced enthusiast tackled this highly 
technical exercise. Nowadays it is no more 
difficult than making a mono tape. Some 
stereo models, such as Philips machines, 
come complete with a special stereo micro- 
phone that plugs into a single DIN socket 
at the rear or side. Other makes might use 
a pair of mono microphones, one for plac- 
ing to the left and the other to the right 
of the sound source. 
The true stereo microphone embodies a 
pair of microphone inserts within a com- 
mon casing with their axis of maximum 
sound pick -up displaced 90 degrees from 
each other. This kind of microphone is 
orientated so that a line between the two 
inserts (45 degrees from each one) points 
in the direction of the sound source, as 
shown in Fig. 1. 
There are so- called single- and two -track 
stereo machines. The single -track version 
uses half -track tape, heads etc, with the A 
channel occupying one half track and the 
B channel the other half track, as shown 
in Fig. 2(a). Note here that single -track 
stereo simply means that only one stereo 
recording can be accommodated on the 
tape, using two half- tracks simultaneously. 
The two -track version uses quarter -track 
tape, the tracks divided into two stereo 
pairs, as shown in Fig. 2(b). 
The Philips cassette system differs from 
this in that the A and B channels are re- 
corded on adjacent tracks, as shown in Fig. 
2(c). There are two adjacent- track -pairs, so 
when one side has been played (or re- 
corded) the cassette is turned over to play 
the other stereo pair of tracks. 

Compatible System 
The reason why the tracks are arranged in 
this manner is to make the cassette (and 
its taped material) suitable for working in 
both mono and stereo cassette machines. 
Stereo machines, of course, feature a pair 
of heads individually arranged so as to 
traverse the adjacent tracks, giving A and 
B signal outputs. Mono machines, how- 
ever, have only a single head whose gap 
length is sufficiently long to embrace both 
stereo tracks together. Thus, the signal 
induced into this head is equal to A+ B, 
giving mono from the basically stereo tape. 
This is a clever arrangement and works 
well in practice. Stereo tape records (called 
Musicassettes) thus work on mono and 
stereo machines and, conversely, mono 
Musicassettes work in both mono and 
stereo machines. The system is therefore 
compatible. 
Stereo recorders, although needing sep- 
arate A and B recording channels, may 
have only one level control and indicator. 
The control sets the recording level of 
both channels in balance, while the indica- 
tor shows the level of signal in both chan- 
nels. Thus, operating such a machine is 

continued on page 37 13 
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there is considerable difference between 
the nature of the two signals, then there is 
maximum stereo signal. 
By adding the signals in the two channels 
together we obtain the ordinary mono 
signal. In stereo jargon, the left-hand chan- 
nel is called the A channel and the right- 
hand channel the B channel. Thus. A — B 
= stereo signal and A + B = mono signal. 
Since the same sound source is being re- 
corded by both microphones it might be 
wondered what the stereo signal really is. 
This is a highly technical question, and has 

through a special two-channel' optical de- 
vice. (Stereoscope. Ed). 
Stereo recording brings into action a sort 
of 'sound locating' attribute. Many tape 
enthusiasts will recall at some time or other 
making a mono recording in a domestic 
environment, probably of a group discus- 
sion or play and, in spite of careful atten- 
tion having been given to microphone place- 
ment, sound-proofing and so forth, being 
singularly disappointed with the results of 
the take on playback. 
Typical symptoms are the jumble of voices 

A Channel  ► 

B Channel  ► 

(a) 

A1 Channel 

B 2 Channel 

B1 Channel 

A 2 Channel 

(b) 

A1 Channel >■ 

B1 Channel >- 

A2 Channel -<t 

B 2 Channel   

(c) 

Fig. 2. Single-track stereo (a), two-track stereo (b) and the Philips Musicasselle system 
tor two-track stereo (c). 

to do with relative sound levels, the phas- 
ing of the sounds as they arrive at the two 
microphones and other rather involved fac- 
tors which fall outside the scope of this 
beginners' series. 
Nevertheless, it can be said that when the 
isolated A and B signals are reproduced 
separately in loudspeakers spaced from 
each other, in the now well-known stereo 
loudspeaker formation, the overall sound 
from the two speakers heard by the listener 
is far more 'lifelike' than the A + B sound 
emanating from one loudspeaker. The 
same applies to sound coming via one 
channel only, no matter how many speak- 
ers are used to reproduce it. The sound 
source is effectively 'projected' into the 
listening room and brought into perspec- 
tive, rather akin to the visual '3-D' effect 
obtained by viewing pairs of pictures 

when two or more people are speaking at 
the same time, the ticking of a clock in 
the apparently quiet room, the passing of 
a car or train, a bell chiming, etc. All these 
noises - wanted and unwanted - merge 
into the one general sound coming from 
the single-channel mono loudspeaker. 
Exactly the same conditions, but this lime 
using stereo, would reveal a dramatic im- 
provement in overall intelligibility. The 
stereo effect places voices and sounds in 
correct perspective. The individual noises 
are effectively removed from the general 
background noise, and it becomes possible 
to pick out - and listen to - one from the 
others with considerable ease; this is what 
is meant by the 'sound locating' attribute 
of stereo. 
With transistors taking over the role of 
valves in tape recorders (as well as in 

almost everything electronic), more and 
more stereo recorders are being made, and 
at reasonable cost. Some models have the 
loudspeaker of one channel in the usual 
position in the cabinet and that of the 
second channel in a detachable lid. This 
allows the two speakers to be separated 
from each other and placed in the room for 
the best stereo effect. 
Not many years ago it was extremely diffi- 
cult to make a stereo tape, and only the 
experienced enthusiast tackled this highly 
technical exercise. Nowadays it is no more 
difficult than making a mono tape. Some 
stereo models, such as Philips machines, 
come complete with a special stereo micro- 
phone that plugs into a single DIN socket 
at the rear or side. Other makes might use 
a pair of mono microphones, one for plac- 
ing to the left and the other to the right 
of the sound source. 
The true stereo microphone embodies a 
pair of microphone inserts within a com- 
mon casing with their axis of maximum 
sound pick-up displaced 90 degrees from 
each other. This kind of microphone is 
orientated so that a line between the two 
inserts (45 degrees from each one) points 
In the direction of the sound source, as 
shown in Fig. 1. 
There are so-called single- and two-track 
stereo machines. The single-track version 
uses half-track tape, heads etc. with the A 
channel occupying one half track and the 
B channel the other half track, as shown 
in Fig, 2(a). Note here that single-track 
stereo simply means that only one stereo 
recording can be accommodated on the 
tape, using two half-tracks simultaneously. 
The two-track version uses quarter-track 
tape, the tracks divided into two stereo 
pairs, as shown in Fig. 2(b). 
The Philips cassette system differs from 
this in that the A and B channels are re- 
corded on adjacent tracks, as shown in Fig. 
2(c). There are two adjacent-track-pairs, so 
when one side has been played (or re- 
corded) the cassette is turned over to play 
the other stereo pair of tracks. 

Compatible System 
The reason why the tracks are arranged in 
this manner is to make the cassette (and 
its taped material) suitable for working in 
both mono and stereo cassette machines. 
Stereo machines, of course, feature a pair 
of heads individually arranged so as to 
traverse the adjacent tracks, giving A and 
B signal outputs. Mono machines, how- 
ever, have only a single head whose gap 
length is sufficiently long to embrace both 
stereo tracks together. Thus, the signal 
induced into this head is equal to A+B, 
giving mono from the basically stereo tape. 
This is a clever arrangement and works 
well in practice. Stereo tape records (called 
Musicassettes) thus work on mono and 
stereo machines and, conversely, mono 
Musicassettes work in both mono and 
stereo machines. The system is therefore 
compatible. 
Stereo recorders, although needing sep- 
arate A and B recording channels, may 
have only one level control and indicator. 
The control sets the recording level of 
both channels in balance, while the indica- 
tor shows the level of signal in both chan- 
nels. Thus, operating such a machine is 

continued on page 37 13 
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INVESTIGATE - DON'T PROCRASTINATE 
or the importance of research before 
recording 
by George Wilkinson 

We, that is the three who get together on 
nights apart from the normal club night, are 
all interested in the creative side of tape re- 
cording. It is from these get -togethers, and 
the discussions that ensue, that our best 
efforts have resulted. The idea is born, and 
then the planning of the way that the re- 
search will be carried out is completed 
before the actual project is begun. 
It is the research into the subject that pro- 
vides that ring of truth, the authenticity that 
is essential before the listener can be really 
interested. And it is only the work resulting 
from thorough research that will eventually 
receive the credit it deserves. 
These discussions, which often started on 
tape recording had a habit of wandering onto 
other subjects, ones on which we had little 
or no knowledge, like the 'brain drain'. How 
the brain drain turned itself into bird migra- 
tion, I never really found out, but I think 
that it was Edwin who installed the enthu- 
siasm into us, 'installed', yes that's the right 
word. His graphic words conjured up 
thoughts of immense flocks of birds emit- 
ting their cries as they circled before land- 
ing. One could almost hear the fluttering 
of their wings, the groan of the trees under 
the weight of their tiny bodies, multiplied by 
their numbers. 
The interest in the prospect of recording 
this exciting event overshadowed the thought 
of the essential research that should have 
been carried out before embarking on an 
enterprise of this nature. As the enthusiasm 
grew, we probed our minds for hidden facts, 
facts long forgotten, facts unearthed whilst 
searching for other facts, facts distorted by 
memory, and facts we believed to be true. It 
was common knowledge that the birds 
migrated during the autumn, and that they 
followed certain routes. The probing of our 
minds had revealed that the birds for some 
unknown reason followed a flight path that 
led them to the centre of England, that is for 
those from the north, and they were the ones 
in which we were interested. For us this was 
a piece of luck, for we live surrounded by 
places all claiming this honour. As some of 
them were in towns we ruled them out as 
resting places for the birds. and considered 
only the more rural ones. The ones too near 
the major trunk roads would be too noisy. 
but then the flight path must be of con- 
siderable width, so some open space of a 

good area would be needed. 
The place up the road fitted the bill, with a 

good deal of open ground well away from 
the towns, and located between the main 
roads. It was an ideal resting place for the 
birds to stay the night. We had heard that 
people came from miles around, and that 
they brought expensive equipment with them 
to record the song of the birds as they 

14 arrived, and as they departed. Yes we had the 

'I have a very excellent rendering of a cut -o/I cry of horror.' 

place figured out, but what about the time? 
John had worked, and spent a number of 
years in the south of England, and he re- 
membered seeing the birds resting on the 
cliffs before flying across the water to the 
Continent. This would be in late September. 
He was sure of that because he always took 
his holidays during the last two weeks of 
that month. I think we all knew that the 
migratory period lasted some weeks, and 
next Saturday being the 24th of September. 
would be about the height of the period. So 
why not have a go, weather permitting. 
Yes, we had it all figured out - the time 
and the place. Early morning would be the 
best time, but we would have to be careful 
not to disturb the resting birds, or we might 
spoil the real moment of departure. Then 
the birds would rise as one into the air, their 
wings blotting out the sky, their song would 
fill the air, and our recorders would possess 
that moment of time. a moment heard by so 
few. 
We had talked ourselves into making the 
attempt and agreed to meet two nights hence 
at a point from which we would find the 
best place to set up our equipment. One 
essential that the birds must have would be 
water, so we must find a place near a pond 
or a brook. It would have to be a wide brook. 
A wide brook, well we thought that the birds 
would like a wide brook, but there are no 
wide brooks in the area. There are a num- 
ber of ponds, which we narrowed down to 
two. The first one we found was in open 
country, and the nearest house was some dis- 

tance away, it was ideally situated for the 
birds to have a good night's rest, but the 
only perching places would be on the very 
small bushes and they were not too numerous. 
The pond was formed by the natural slope 
of the ground, and was used by the cattle as 
much for cooling their feet as for drinking. 
We agreed this would not be to the liking 
of the birds. Now the second place was the 
one we had been looking for, plenty of trees, 
good clean water with rushes and lilies in and 
around its edges. 
The peace surrounding the pond was a haven 
of rest, and any doubts we may have had 
were banished as we saw a flight of ducks 
come in and land on the water. We picked 
our spots. We measured the amount of cable 
we would need for our microphones. We esti- 
mated the recording time. We observed the 
prevailing wind. We were now prepared to 
record the moment of take -off. It was 
decided to delay the attempt until the Sunday 
morning. as the road and air traffic would be 
less than on the Saturday. and we would 
stand a far better chance of getting a better 
recording with less extraneous noises. We 
went home very pleased with our evening's 
work, and arranged to meet again very early, 
some two hours before dawn on the follow- 
ing Sunday morning. 
We met as arranged, and on foot made our 
way towards the selected site, but in the 
darkness we missed the gate that led straight 
to the pool. Instead we wandered round for 
some time, or rather it would be nearer the 
mark to say blundered round. We were con- 
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We, thai is the three who get together on 
nights apart from the normal club night, are 
all interested in the creative side of tape re- 
cording. It is from these get-togethers, and 
the discussions that ensue, that our best 
efforts have resulted. The idea is born, and 
then the planning of the way that the re- 
search will be carried out is completed 
before the actual project is begun. 
It is the research into the subject that pro- 
vides that ring of truth, the authenticity that 
is essential before the listener can be really 
interested. And it is only the work resulting 
from thorough research that will eventually 
receive the credit it deserves. 
These discussions, which often started on 
tape recording had a habit of wandering onto 
other subjects, ones on which we had little 
or no knowledge, like the 'brain drain". How 
the brain drain turned itself into bird migra- 
tion, I never really found out, but I think 
that it was Edwin who installed the enthu- 
siasm into us, 'installed', yes that's the right 
word. His graphic words conjured up 
thoughts of immense flocks of birds emit- 
ting their cries as they circled before land- 
ing. One could almost hear the fluttering 
of their wings, the groan of the trees under 
the weight of their tiny bodies, multiplied by 
their numbers. 
The interest in the prospect of recording 
this exciting event overshadowed the thought 
of the essential research that should have 
been carried out before embarking on an 
enterprise of this nature. As the enthusiasm 
grew, we probed our minds for hidden facts, 
facts long forgotten, facts unearthed whilst 
searching for other facts, facts distorted by 
memory, and facts we believed to be true. It 
was common knowledge that the birds 
migrated during the autumn, and that they 
followed certain routes. The probing of our 
minds had revealed that the birds for some 
unknown reason followed a flight path that 
led them to the centre of England, that is for 
those from the north, and they were the ones 
in which we were interested. For us this was 
a piece of luck, for we live surrounded by 
places all claiming this honour. As some of 
them were in towns we ruled them out as 
resting places for the birds, and considered 
only the more rural ones. The ones too near 
the major trunk roads would be too noisy, 
but then the flight path must be of con- 
siderable width, so some open space of a 
good area would be needed. 
The place up the road fitted the bill, with a 
good deal of open ground well away from 
the towns, and located between the main 
roads. It was an ideal resting place for the 
birds to stay the night. We had heard that 
people came from miles around, and that 
they brought expensive equipment with them 
to record the song of the birds as they 

14 arrived, and as they departed. Yes we had the 

place figured out, but what about the time? 
John had worked, and spent a number of 
years in the south of England, and he re- 
membered seeing the birds resting on the 
clilfs before flying across the water to the 
Continent. This would be in late September. 
He was sure of that because he always took 
his holidays during the last two weeks of 
that month. I think we all knew that the 
migratory period lasted some weeks, and 
next Saturday being the 24lh of September, 
would be about the height of the period. So 
why not have a go, weather permitting. 
Yes, we had it all figured out - the time 
and the place. Early morning would be the 
best lime, but we would have to be careful 
not to disturb the resting birds, or we might 
spoil the real moment of departure. Then 
the birds would rise as one into the air, their 
wings blotting out the sky, their song would 
fill the air, and our recorders would possess 
that moment of time, a moment heard by so 
few. 
We had talked ourselves into making the 
attempt and agreed to meet two nights hence 
at a point from which we would find the 
best place to set up our equipment. One 
essential that the birds must have would be 
water, so we must find a place near a pond 
or a brook. It would have to be a wide brook. 
A wide brook, well we thought that the birds 
would like a wide brook, but there are no 
wide brooks in the area. There are a num- 
ber of ponds, which we narrowed down to 
two. The first one we found was in open 
country, and the nearest house was some dis- 

tance away, it was ideally situated for the 
birds to have a good night's rest, but the 
only perching places would be on the very 
small bushes and they were not too numerous. 
The pond was formed by the natural slope 
of the ground, and was used by the cattle as 
much for cooling their feet as for drinking. 
We agreed this would not be to the liking 
of the birds. Now the second place was the 
one we had been looking for. plenty of trees, 
good clean water with rushes and lilies in and 
around its edges. 
The peace surrounding the pond was a haven 
of rest, and any doubts we may have hud 
were banished as we saw a flight of ducks 
come in and land on the water. We picked 
our spots. We measured the amount of cable 
we would need for our microphones. We esti- 
mated the recording lime. We observed the 
prevailing wind. We were now prepared to 
record the moment of take-off. It was 
decided to delay the attempt until the Sunday 
morning, as the road and air traffic would be 
less than on the Saturday, and we would 
stand a far better chance of getting a better 
recording with less extraneous noises. We 
went home very pleased with our evening's 
work, and arranged to meet again very early, 
some two hours before dawn on the follow- 
ing Sunday morning. 
We met as arranged, and on foot made our 
way towards the selected site, but in the 
darkness we missed the gale that led straight 
to the pool. Instead we wandered round for 
some time, or rather it would be nearer the 
mark to say blundered round. We were con- 
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scantly entreating each other to be quiet, and 
my main regret is that I did not have my 
recorder switched on during that trip along 
that uneven path. I would have obtained 
some very interesting recordings, and one of 
the finest owl hoots ever recorded. 
We had paused to rest, and were clustered 
round the trunk of a fairly large tree, I think 
it was an oak, 'Too Wit, Too Woo, Too Wit, 
Too Woo,' the sound came from about three 
inches to the right of Edwin's left ear. Un- 
fortunately his roar of surprise would have 
completely drowned the second part of the 
bird's call, but I would however have been 
compensated by the very excellent rendering 
of a cut -off cry of horror. For in thrusting 
himself away from the tree against which he 
had been resting, and in an endeavour to 
escape, he had crashed headlong into the bole 
of a nearby tree. John and I were stunned 
by the suddenness of the calamity that had 
struck, and the silence of the night went un- 
heeded, as we clustered round our fallen 
companion, why by the dim light from a 
torch, could be seen to be mouthing words 
better left unrecorded. The damage was only 
slight, in a physical sense - a few cuts, not 
worth bothering about, and a slightly twisted 
finger. But there arc other sides to the human 
being, and I wondered if Edwin would ever 
be allowed to forget this night in the woods. 
With one thing and another, we had made 
enough noise to wake all the birds in the 
vicinity, as well as the entire population of 
the birds who had no intention of migrating 
anyway. 
But luck seemed to be with us, for the 
silence remained unbroken, as did the re- 
corder Edwin had shed in his headlong flight, 
and without further incident, we arrived at 
our selected places. With our microphones 
positioned as planned, we sat waiting with 
our recorders at the ready. This was a point 
in our endeavours which could only be sur- 
passed by the actual recording of the birds. 
We each had our own ideas of what would 
happen. Mine was that in the dim first light 
of dawn, I would see the birds perched in 
the trees. I would be able to see the small 
movements that they made as they began to 
awake, the stretching of a leg, and then the 
fluttering of the wings as they beat them 
together, to restore life into their now rested 
limbs. Then I would switch on my recorder, 
and the first sounds would soon begin to fill 
the air. Each bird must leave its perch to 
drink, before beginning the next stage of its 
flight to the warmer countries. Then when 
they all had had their fill, I could see them 
waiting for the command to take flight. 
I could not believe that there would be one 
bird in charge, and I presumed that nature 
must give the command. Then with a flurry 
of wings the whole flock would take to the 
air. I would be able to feel the wind from 
their wings as they thrust themselves into 
the cool clear air. Their cries would drown 
out the beat of their wings as they circled 
their resting place, only to press on to the 
next point planned by nature. 
As the first rays of the dawn began to colour 
the sky, I felt the cold, and I pulled my coat 
a little tighter. This was the time for me to 
look for the resting birds, they should be 
all around, some must be in the tree above 
me, but perhaps the dim light prevented 
me from seeing them. As the light grew, 
so did the thought that there were no birds 
in the tree above me, or any in the trees 
around the pond. I waited, as did my two 

'Right. lads! They're set up- let's go!' 

friends, until the sun was well clear, and 
the light quite strong. Never have I seen a 

sight so awe -inspiring, so bewildering. for on 
every bush and tree, nothing else could be 
seen but leaves. Not one single bird. We 
waited hopelessly as the sun rose higher, 
perhaps they would come, or go, but as we 
packed our gear to the quacking of the three 
ducks, who seemed to live there, we knew 
we had come to the wrong place, or it was 
the wrong time. 
We had learned a very important lesson, and 
our lost sleep was. in part, payment for that 
knowledge. We had failed to find from 
reliable sources, the correct time, and the 
proper place. 
In other words we had not done our home- 
work, and we had failed in our objective, but 
that failure did in fact increase our deter- 
mination to succeed on our next attempt. 
During the next few days we sought infor- 

mation from the library, the local ornitholo- 
gists, and others who had actually made 
recordings of the birds migrating. We 
learned that birds do not think like humans 
and that what looked good to us. they 
avoided. They did in fact prefer the open 
pond, even though it had only the small 
bushes. I learned a lot of interesting facts 
about birds. the feathered kind. although I 
never did record the migrating period, per- 
haps I will sometime. 

But from that time on, I have always given 
plenty of study to researching my subject. 
Research is vital, research is essential, re- 
search is not dull, but enlightening. Many 
interesting facts come to light, to be stored 
away and used at a later date. 

Don't think you know, make sure you know 
every detail of your proposed operation, 
don't procrastinate, investigate. 

SPECIAL TAPE AND 
HI -FI FEATURES IN 
OCTOBER ATR 
* Bob Danvers -Walker visits the birthplace of tape 

* Is perfection good enough? (More sound sense from 
Graham Harris) 

* Review - Sanyo MR130 portable tape recorder 

* Unusual Tape Recorder 

* Ceramics in Audio 

plus other regular features 
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stantly entreating each other to be quiet, and 
my main regret is that I did not have my 
recorder switched on during that trip along 
that uneven path. I would have obtained 
some very interesting recordings, and one of 
the finest owl hoots ever recorded. 
We had paused to rest, and were clustered 
round the trunk of a fairly large tree. 1 think 
it was an oak. 'Too Wit, Too Woo. Too Wit. 
Too Woo,' the sound came from about three 
inches to the right of Edwin's left ear. Un- 
fortunately his roar of surprise would have 
completely drowned the second part of the 
bird's call, but 1 would however have been 
compensated by the very excellent rendering 
of a cut-off cry of horror. For in thrusting 
himself away from the tree against which he 
had been resting, and in an endeavour to 
escape, he had crashed headlong into the bole 
of a nearby tree. John and 1 were stunned 
by the suddenness of the calamity that had 
struck, and the silence of the night went un- 
heeded, as we clustered round our fallen 
companion, why by the dim light from a 
torch, could be seen to be mouthing words 
belter left unrecorded. The damage was only 
slight, in a physical sense - a few cuts, not 
worth bothering about, and a slightly twisted 
finger. But there arc other sides to the human 
being, and I wondered if Edwin would ever 
be allowed to forget this night in the woods. 
With one thing and another, we had made 
enough noise to wake all the birds in the 
vicinity, as well as the entire population of 
the birds who had no intention of migrating 
anyway. 
But luck seemed to be with us, tor the 
silence remained unbroken, as did the re- 
corder Edwin had shed in his headlong flight, 
and without further incident, we arrived at 
our selected places. With our microphones 
positioned as planned, we sat waiting with 
our recorders at the ready. This was a point 
in our endeavours which could only be sur- 
passed by the actual recording of the birds. 
We each had our own ideas of what would 
happen. Mine was that in the dim first light 
of dawn, I would see the birds perched in 
the trees. I would be able to see the small 
movements that they made as they began to 
awake, the stretching of a leg, and then the 
fluttering of the wings as they beat them 
together, to restore life into their now rested 
limbs. Then I would switch on my recorder, 
and the first sounds would soon begin to fill 
the air. Each bird must leave its perch to 
drink, before beginning the next stage of its 
flight to the warmer countries. Then when 
they all had had their fill, I could see them 
waiting for the command to take flight. 
I could not believe that there would be one 
bird in charge, and I presumed that nature 
must give the command. Then with a flurry 
of wings the whole flock would take to the 
air. I would be able to feel the wind from 
their wings as they thrust themselves into 
the cool clear air. Their cries would drown 
out the beat of their wings as they circled 
their resting place, only to press on to the 
next point planned by nature. 
As the first rays of the dawn began to colour 
the sky, I felt the cold, and I pulled my coat 
a little lighter. This was the time for me to 
look for the resting birds, they should be 
all around, some must be in the tree above 
me, but perhaps the dim light prevented 
me from seeing them. As the light grew, 
so did the thought that there were no birds 
in the tree above me, or any in the trees 
around the pond. I waited, as did my two 

friends, until the sun was well clear, and 
the light quite strong. Never have I seen a 
sight so awe-inspiring, so bewildering, for on 
every bush and tree, nothing else could be 
seen but leaves. Not one single bird. We 
waited hopelessly as the sun rose higher, 
perhaps they would come, or go, but as we 
packed our gear to the quacking of the three 
ducks, who seemed to live there, we knew 
we had come to the wrong place, or it was 
the wrong time. 
We had learned a very important lesson, and 
our lost sleep was. in part, payment for that 
knowledge. We had failed to find from 
reliable sources, the correct time, and the 
proper place. 
In other words we had not done our home- 
work, and we had failed in our objective, but 
that failure did in fact increase our deter- 
mination to succeed on our next attempt. 
During the next few days we sought infor- 

mation from the library, the local ornitholo- 
gists. and others who had actually made 
recordings of the birds migrating. We 
learned that birds do not think like humans 
and that what looked good to us. they 
avoided. They did in fact prefer the open 
pond, even though it had only the small 
bushes. I learned a lot of interesting facts 
about birds, the feathered kind, although I 
never did record the migrating period, per- 
haps I will sometime. 
But from that time on. I have always given 
plenty of study to researching my subject. 
Research is vital, research is essential, re- 
search is not dull, but enlightening. Many 
interesting facts come to light, to be stored 
away and used at a later date. 
Don't think you know, make sure you know 
every detail of your proposed operation, 
don't procrastinate, investigate. 
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A RECORD 

LEVEL 

INDICATOR 
Another do- it- yourself 

feature 

by B. E. Wilkinson 

A portable, battery -operated instrumcnt, the 
record level indicator is intended for use with: 

(a) Battery tape recorders with no means of 
record level indication. 

(b) Recorders with a magic cyc, where meter 
indication is preferred. 

A jack socket is connected into the amplifier out- 
put circuit so that the unit can be used as a general - 
purpose, high -gain, af amplifier. The instrument 
could also be used as the basis of a sound level 
meter, although the problems of calibrating the 
meter in decibels are considerable. 
The circuit is shown in Fig. la and consists of a 
sensitive microphone (crystal) matched into a 
high -gain transistor amplifier, the output of which 
is applied to the movement of a moving coil 
microammeter via a rectifier. An amplifier gain 
control is fitted so that the indicator can be cali- 
brated for use with a particular recorder. The 
amplifier is supplied from a 9 volt battery and 
while this is large enough to ensure long service, 
the ultimate exhaustion will affect the unit per- 
formance. For this reason a battery check circuit 
is fitted and converts the microammeter into a 
voltmeter. The circuit setting is such that a battery 
in good condition is indicated by needle deflection 
above an index mark. When the reading has 
dropped below the mark, amplifier performance 
would be affected and the battery should be 
replaced. Meter response can be varied by the use 
of a 'response' capacitor across the meter move- 
ment and two settings are provided -fast and 
slow. In the fast setting, there is no capacitor 
across the meter, which thus follows the transient 
sound variations. This setting would be used 
where the sound level is fairly constant and the 
meter reading is thus easy to assess. Where there 
is considerable variation in sound intensity, the 
needle movement is erratic and difficult to follow. 
At the slow setting therefore, the needle is damped 
by the action of the response capacitor. Two jack 
sockets are provided, one to receive the micro- 
phone, which when in use is placed near the re- 
corder microphone. The second socket is in the 
amplifier output on the low impedance side of 
the output transformer. A jack plug, pushed into 
the socket, disconnects the meter circuit so that 
the unit can be used as an af amplifier. 

Construction 
The main feature of the level indicator is, of 
course, the amplifier, which is a three- or four - 
stage transistor unit. These are now available at a 
price which makes it uneconomic to try to build 
one. Such units are mounted on small printed 
circuit boards and are complete with output 
transformer, battery leads and battery clip; they 
are in fact complete and ready for use. The 
amplifier used in the level indicator shown is 

16 built on a board 2.8 X 11 inches and is about 
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0.75 inches thick. It is fitted with a small L- shaped 
bracket for mounting. The microammeter is the 
most expensive item and, as such, would probably 
cost around 25s. However, sensitive meters (not 
always graduated in microamps) from ex- Govern- 
ment equipment can be purchased more cheaply. 
The meter shown was taken from an old pre -war 
light meter and requires a current of 10012A to 
effect full -scale deflection (fsd). 
If, having obtained a suitable meter, it is decided 
to retain the existing scale, then two relevant 
positions - overload and battery check can be 
drawn either on the scale or on the glass window 
using a heavy, black ink. However, it is perhaps 
more effective if the existing scale is replaced by 
a simpler and more suitable one (see photograph). 
Such a scale is made and fitted as follows: 

(a) carefully remove the meter movement from 
its case - this usually involves removing 
three screws at the circumference; 

(b) taking great care not to touch the needle, 
remove the two screws securing the face 
and slide it out carefully; 

(c) cut out a paper face and draw in the 
scale in black ink, using a pair of com- 
passes. If ink -compasses are not available, 
a black ball -point pen can be used success- 
fully in the ordinary type of compasses 
intended for pencils. Divide the scale 
into three (approximately) and blacken the 
upper two thirds. The beginning of the 
blackened area represents the overload 
point; 

(d) the position of the battery check mark is a 
matter of choice. As we shall see, the mark 
represents 7 volts, and if we arrange for 
the full scale deflection to represent 10 
volts, then the mark will fall 7 /10 the length 
of the scale. 

(e) Now stick the paper face on the original 
face and refit on the meter, taking care to 
avoid the needle. Fit the movement in the 
case ensuring that the 'zeroing' screw below 

Control face of record level indicator 

the window is correctly lined up. Replace 
the three screws at the circumference. 

I experimented with a 4 -diode full -wave rectifier 
bridge, but found that there did not seem to be 
any more sensitivity than with a single diode. 
The component used is a GDIO. although any 
crystal diode is suitable. A very small response 
capacitor will have no effect on the needle, while 
a very large one will effect too much damping. 
In practice, 200µF is found to reduce the erratic 
movement, but does not render the response 
too sluggish. Since the voltage involved is very 
small, an electrolytic capacitor of suitable value 
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A RECORD 

LEKEl 

INDICATOR 

Another do-it-yourself 

feature 

by B. E. Wilkinson 

A portable, battery-operated instrument, the 
record level indicator is intended for use with: 

(a) Battery tape recorders with no means of 
record level indication. 

(b) Recorders with a magic eye, where meter 
indication is preferred. 

A jack socket is connected into the amplifier out- 
put circuit so that the unit can be used as a general- 
purpose, high-gain, af amplifier. The instrument 
could also be used as the basis of a sound level 
meter, although the problems of calibrating the 
meter in decibels are considerable. 
The circuit is shown in Fig. la and consists of a 
sensitive microphone (crystal) matched into a 
high-gain transistor amplifier, the output of which 
is applied to the movement of a moving coil 
microammeler via a rectifier. An amplifier gain 
control is lilted so that the indicator can be cali- 
brated for use with a particular recorder. The 
amplifier is supplied from a 9 volt battery and 
while this is large enough to ensure long service, 
the ultimate exhaustion will affect the unit per- 
formance. For this reason a battery check circuit 
is fitted and converts the microammeler into a 
voltmeter. The circuit setting is such that a battery 
in good condition is indicated by needle deflection 
above an index mark. When the reading has 
dropped below the mark, amplifier performance 
would be affected and the battery should be 
replaced. Meter response can be varied by the use 
of a 'response' capacitor across the meter move- 
ment and two settings are provided - fas! and 
slow. In the fast setting, there is no capacitor 
across the meter, which thus follows the transient 
sound variations. This setting would be used 
where the sound level is fairly constant and the 
meter reading is thus easy to assess. Whore there 
is considerable variation in sound intensity, the 
needle movement is erratic and difficult to follow. 
At the slow setting therefore, the needle is damped 
by the action of the response capacitor. Two jack 
sockets are provided, one to receive the micro- 
phone, which when in use is placed near the re- 
corder microphone. The second socket is in the 
amplifier output on the low impedance side of 
the output transformer. A jack plug, pushed into 
the socket, disconnects the meter circuit so that 
the unit can be used as an af amplifier. 

Construction 
The main feature of the level indicator is, of 
course, the amplifier, which is a three- or four- 
stage transistor unit. These arc now available at a 
price which makes it uneconomic to try to build 
one. Such units are mounted on small printed 
circuit boards and are complete with output 
transformer, battery leads and battery clip; they 
arc in fact complete and ready for use. The 
amplifier used in the level indicator shown is 
built on a board 2-8 X I-I inches and is about 
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0'75 inches thick. It is fitted with a small L-shaped 
bracket for mounting. The microammeler is the 
most expensive item and, as such, would probably 
cost around 25j. However, sensitive meters (not 
always graduated in microamps) from ex-Govern- 
ment equipment can be purchased more cheaply. 
The meter shown was taken from an old pre-war 
light meter and requires a current of lOOpA to 
effect full-scale deflection (fsd). 
If. having obtained a suitable meter, it is decided 
to retain the existing scale, then two relevant 
positions - overload and battery check can be 
drawn either on the scale or on the glass window 
using a heavy, black ink. However, it is perhaps 
more effective if the existing scale is replaced by 
a simpler and more suitable one (see photograph). 
Such a scale is made and fitted as follows: 

(a) carefully remove the meter movement from 
its case - this usually involves removing 
three screws at the circumference; 

(b) taking great care not to touch the needle, 
remove the two screws securing the face 
and slide it out carefully; 

(c) cut out a paper face and draw in the 
scale in black ink, using a pair of com- 
passes. If ink-compasses are not available, 
a black ball-point pen can be used success- 
fully in the ordinary type of compasses 
intended for pencils. Divide the scale 
into three (approximately) and blacken the 
upper two thirds. The beginning of the 
blackened area represents the overload 
point; 

(d) the position of the battery check mark is a 
matter of choice. As we shall see, the mark 
represents 7 volts, and if we arrange for 
the full scale deflection to represent 10 
volts, then the mark will fall 7/10 the length 
of the scale. 

(e) Now stick the paper face on the original 
face and refit on the meter, taking care to 
avoid the needle. Fit the movement in the 
case ensuring that the 'zeroing' screw below 
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1 

Control face of record level indicator 

the window is correctly lined up. Replace 
the three screws at the circumference. 

I experimented with a 4-diode full-wave rectifier 
bridge, but found that there did not seem to be 
any more sensitivity than with a single diode. 
The component used is a GDIO, although any 
crystal diode is suitable. A very small response 
capacitor will have no effect on the needle, while 
a very large one will effect too much damping. 
In practice, 200|iF is found to reduce the erratic 
movement, but does not render the response 
too sluggish. Since the voltage involved is very 
small, an electrolytic capacitor of suitable value 
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Component layout 

will not be physically large. It will be seen from 
the photograph that the capacitor is built up of 
four 50µF capacitors connected in parallel. 
These are held in position with an elastic band. 
The battery test circuit consists simply of a 
resistor in series with the meter, the combination 
being connected directly across the battery. The 
circuit should be arranged so that battery voltages 
below 7 volts will not deflect the needle beyond 
the index mark. I decided that the 7 volt mark 
should be :ó along the scale - ie, at a current of 
701í.A. The resistor which will cause the needle 
to deflect to this current when 7 volts is applied 

is given by, 
7 X 10' 

RV, = E/I - - 100Kohms 

In practice, RV, should be somewhat larger than 
this and should be adjusted in the circuit until 
the meter needle coincides with the index mark, 
using a known 7 volt battery. In the indicator 
shown, RV, is 250Kohms. 
The reader will observe that the circuit incorpor- 
ates 4 switches: 

(a) On /off. 
(b) Meter protection. 
(c) Meter response. 
(d) Battery test. 

Although these can be separate toggle switches 
(Fig. la) operated independently when required, 
the sequence is such that they can be conveniently 
incorporated in a single rotary function switch, 
the circuit being shown in Fig. lb. Fitted with 
12 contacts, the switch has three wipers, two of 
which are joined for this application. The switch 
(viewed from the back) is shown in the off position 
and it will be noted that the meter is short 
circuited. This represents the meter protection 
switch and the effect is to damp the needle 
movement so that it will not run hard against 
the stops in spite of vigorous movement. It will 
be appreciated that the meter coil is suspended in 
a strong permanent magnet field and that move- 
ment of the coil, due to shaking the meter, will 
generate a current. If the coil is short -circuited 
the current will flow in the coil and produce a 
magnetic field which, due to Lenzs' Law, will 
oppose the field due to the magnet. The needle 
thus resists any sudden movement. At the first 
position from off, the meter is no longer short - 
circuited, the 9 volt supply is applied to the 
amplifier and the 200µF response capacitor is 
shunted across the meter. In this position (slow), 
the meter is behaving as a level indicator for use 
where there is considerable contrast in sound 
level. At the next step (fast), the conditions are 
identical except that the response capacitor is 

Fig. 2. Wiring of record level indicator 

disconnected. At the next step (batt), the supply 
is connected to the meter via the resistor RV, 
for the battery test function. The fourth and 
final step is not used. 
As the level indicator is portable, it is important 
that it should be built in a convenient and corn - 
pact case. The reader may well have his own 
idea of a suitable container, but the unit shown 
is housed in a plastic 'elevenses pack', identical 
to the one containing the acoustic switch (ATR, 
June 1967). The components are all mounted in 
the lid and as the case is deeper than required, 
a section has been cut out to make the final 
dimensions 5} x 3 X 2 inches. Owing to the 
plastic being transparent, there is no need to cut 
out a circular hole to receive the meter. Due 
to its previous application, the meter shown is 
not fitted with the normal mounting flange, 
but is held inside the plastic lid by means of a 
tufnol strip and two long 4BA nuts and bolts. 
In the interests of symmetry, the meter is posi- 
tioned on the centre -line of the lid at the top. 
Owing to the lack of space in the lid, it was 
necessary to use a miniature potentiometer 
(RV2) for the battery check circuit. This is an 
inexpensive ex- Government component. The 
amplifier volume control (5K) is a miniature 
component anyway. The battery is a PP6 and 
while more space is available using a PP3, the 
larger battery has greater capacity and will thus 
give longer service. 6BA battery -securing bolts 
are lengths of studding held in the lid by 6BA 
nuts, the battery itself being secured by means of 
a short length of H- section alloy curtain rail and 
two 6BA nuts. There was insufficient space on 
the lid to mount the amplifier unit, so this is 
carried on an L- shaped bracket, fixed to the lid 
with a 6BA nut and bolt. It will be seen from the 
photograph that the amplifier is laid flat and is 
positioned directly over the two potentiometers 
and the function switch. The two jack sockets 
(Amp I/P and Amp O /P) are fitted at the top on 
each side of the meter. 
Where a transparent case is used, it is convenient 
to position a white card under the control face 
with the appropriate switch positions and poten- 
tiometer settings typed in. I found the best way 
to obtain this card is to make it initially of 
paper, marking on the positions of the potentio- 
meter and switch collars, etc. Information is 
then typed on and the paper stuck to a piece of 
card. If the excess card is then trimmed off, 
the card can be fitted under the lid and the holes 
cut out. The card is held rigid by the components 
when mounted. It should be pointed out that 
the arrangement described and shown was found 
to be the most convenient in respect of the 
container used. Varying shapes of container 
will indicate different layout and mounting 
arrangements. Wiring up is carried out from a 
circuit or wiring diagram, previously prepared. 
Fig. 2 shows the component layout and wiring 
arrangement of the indicator; the amplifier 
has been displaced to one side to show the func- 
tion switch contacts. 

Calibration 
Once the circuit wiring is complete, the unit 
must be tested and then calibrated. Testing should 
be carried out as follows: 

(a) Set the function switch to off Now move 
the unit vigorously and observe that the 
meter needle is sluggish and does not run 
hard against the stops. To observe the 
effect of movement without the meter 
protection switch, disconnect the battery, 
select the stow function and move the unit 
vigorously. 

(b) Ensure that RV2 is set to its maximum 
and select the battery check function 
(bast). Where a battery is of a known 
7 volts, reduce the resistor value until 
the needle coincides with the index mark. 
Where a new 9 volt battery is being used, 
set the needle to the point which would 
represent 9 volts. The reader will appreciate 
that it is most important that batt is never 
selected with RV2 set to a minimum, since 

continued on page 37 
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Component layout 

will not be physically large. It will be seen from 
the photograph that the capacitor is built up of 
four 50nF capacitors connected in parallel. 
These are held in position with an elastic band. 
The battery test circuit consists simply of a 
resistor in series with the meter, the combination 
being connected directly across the battery. The 
circuit should be arranged so that battery voltages 
below 7 volts will not deflect the needle beyond 
the index mark. I decided that the 7 volt mark 
should be & along the scale - ie, at a current of 
70ixA. The resistor which will cause the needle 
to deflect to this current when 7 volts is applied 

In practice, RV 2 should be somewhat larger than 
this and should be adjusted in the circuit until 
the meter needle coincides with the index mark, 
using a known 7 volt battery. In the indicator 
shown, RV, is 250Kohms. 
The reader will observe that the circuit incorpor- 
ates 4 switches: 

(a) On/off. 
(b) Meter protection. 
(c) Meter response. 
(d) Battery test. 

Although these can be separate toggle switches 
(Fig. la) operated independently when required, 
the sequence is such that they can be conveniently 
incorporated in a single rotary function switch, 
the circuit being shown in Fig. lb. Fitted with 
12 contacts, the switch has three wipers, two of 
which arc joined for this application. The switch 
(viewed from the back) is shown in the off position 
and it will be noted that the meter is short 
circuited. This represents the meter protection 
switch and the effect is to damp the needle 
movement so that it will not run hard against 
the slops in spite of vigorous movement. It will 
be appreciated that the meter coil is suspended in 
a strong permanent magnet field and that move- 
ment of the coil, due to shaking the meter, will 
generate a current. If the coil is short-circuited 
the current will flow in the coil and produce a 
magnetic field which, due to Lenzs' Law, will 
oppose the field due to the magnet. The needle 
thus resists any sudden movement. At the first 
position from off, the meter is no longer short- 
circuited, the 9 volt supply is applied to the 
amplifier and the 200|iF response capacitor is 
shunted across the meter. In this position (slow), 
the meter is behaving as a level indicator for use 
where there is considerable contrast in sound 
level. At the next step (fast), the conditions are 
identical except that the response capacitor is 
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disconnected. At the next step (batt), the supply 
is connected to the meter via the resistor RV, 
for the battery test function. The fourth and 
final step is not used. 
As the level indicator is portable, it is important 
that it should be built in a convenient and com- 
pact case. The reader may well have his own 
idea of a suitable container, but the unit shown 
is housed in a plastic 'elevenses pack', identical 
to the one containing the acoustic switch (ATR, 
June 1967). The components are all mounted in 
the lid and as the case is deeper than required, 
a section has been cut out to make the final 
dimensions SJ x 3 x 2 inches. Owing to the 
plastic being transparent, there is no need to cut 
out a circular hole to receive the meter. Due 
to its previous application, the meter shown is 
not fitted with the normal mounting flange, 
but is held inside the plastic lid by means of a 
tufnol strip and two long 4BA nuts and bolts. 
In the interests of symmetry, the meter is posi- 
tioned on the centre-line of the lid at the lop. 
Owing to the lack of space in the lid, it was 
necessary to use a miniature potentiometer 
(RV2) for the battery check circuit. This is an 
inexpensive ex-Government component. The 
amplifier volume control (5K) is a miniature 
component anyway. The battery is a PP6 and 
while more space is available using a PP3. the 
larger battery has greater capacity and will thus 
give longer service. 6BA battery-securing bolls 
are lengths of studding held in the lid by 6BA 
nuts, the battery itself being secured by means of 
a short length of H-section alloy curtain rail and 
two 6BA nuts. There was insufficient space on 
the lid to mount the amplifier unit, so this is 
carried on an L-shapcd bracket, fixed to the lid 
with a 6BA nut and bolt. It will be seen from the 
photograph that the amplifier is laid flat and is 
positioned directly over the two potentiometers 
and the function switch. The two jack sockets 
(Amp l/P and Amp O/P) are fitted at the top on 
each side of the meter. 
Where a transparent case is used, it is convenient 
to position a white card under the control face 
with the appropriate switch positions and poten- 
tiometer settings typed in. 1 found the best way 
to obtain this card is to make it initially of 
paper, marking on the positions of the potentio- 
meter and switch collars, etc. Information is 
then typed on and the paper stuck to a piece of 
card. If the excess card is then trimmed off. 
the card can be fitted under the lid and the holes 
cut out. The card is held rigid by the components 
when mounted. It should be pointed out that 
the arrangement described and shown was found 
to be the most convenient in respect of the 
container used. Varying shapes of container 
will indicate different layout and mounting 
arrangements. Wiring up is carried out from a 
circuit or wiring diagram, previously prepared. 
Fig. 2 shows the component layout and wiring 
arrangement of the indicator; the amplifier 
has been displaced to one side to show the func- 
tion switch contacts. 

Calibration 
Once the circuit wiring is complete, the unit 
must be tested and then calibrated. Testing should 
be carried out as follows: 

(a) Set the function switch to off. Now move 
the unit vigorously and observe that the 
meter needle is sluggish and does not run 
hard against the stops. To observe the 
effect of movement without the meter 
protection switch, disconnect the battery, 
select the slow function and move the unit 
vigorously. 

(b) Ensure that RV2 is set to its maximum 
and select the battery check function 
(ball). Where a battery is of a known 
7 volts, reduce the resistor value until 
the needle coincides with the index mark. 
Where a new 9 volt battery is being used, 
set the needle to the point which would 
represent 9 volts. The reader will appreciate 
that it is most important that ban is never 
selected with RV2 set to a minimum, since 
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SOUND SCENE 

New Garrard Musicassette Deck 
Garrard Engineering Limited -a member of the Plessey Com- 
ponents Group - is currently tooling for quantity production 
of the slide -in cassette mechanism (shown in Fig. 1) designed 
to meet the growing demand as many record companies have 
now adopted the new compact tape cassette system. When the 
cassette is inserted into the slot at the front the unit automatically 
starts, plays through the tape, stops, ejects the cassette and 
switches off. 
The basic mechanism is compact and weighs only 27 oz. It can 
operate vertically or horizontally and is ideal for use in a car 
tape record player. Operation can be from 110/220 volts mains 
or from batteries. 

Electronic Music Composer 
Barry Gray, musical director of Century 21 Productions and 
composer of the famous Thunderbirds music, is shown in Fig 2 
working with his EMI BTP4 studio tape recorder on his latest 
score. Barry Gray, born in Blackburn, studied musical com- 
position under the Hungarian maestro, Matyas Seiber. He is one 
of this country's leading exponents of popular 12 tone music 
which he produces with the aid of an extensive tape library and 
two variable speed EMI playback machines. His scores for 
Century 21 are invariably coloured by the use of electronic 
instruments. The latest, for the new series Captain Scarlet and 
the Mysterons includes 2 harps, 3 electric guitars, glockenspiel, 
vibes, Hammond organ, transicord and an Ondes Martenot, the 
French originated ether -wave instrument, which the composer 
himself plays. 

Grundig Schools Recording Contest 
For the second year in succession the children of Class U4R of 
Boutcher Church of England Primary school, Grange Road, 
London, SEI carried off the first prize in the Junior Section of 
the Schools' Tape Recording Contest sponsored by Grundig 
(GB) Limited. The winning tape told the story of Jonah and 
was made by the children with the help of the Deputy Head- 
master, Mr Paul Ranger, as an extension of their Drama and 
English lessons. The prize, a Grundig C100 portable tape 

Fig. 2. Electronic music composer Barry 
18 EM! BTP4 studio recorder. 
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Fig. 1. The new Garrard Musicassette deck will operate from 
mains or batteries. 

Fig. 3. Tina Ambler and Graham Moat, members of Class U4R 
of the Boucher C of E Primary School, receive their prize, a 
Grundig C100 tape recorder from Mrs Chetwynd, the Divisional 
Inspector. Tina and Graham both took part in making the 
winning tape in the Junior Section of the Grundig Schools' Tape 
Recording Contest. 

recorder, was presented in the School Hall on May 8th by the 
Divisional Inspector, Mrs Chetwynd in the presence of the 
School Governors and parents of the children who took part 
(Fig. 3). 
Winners of the Senior Section and Overall Prize in the Grundig 
Schools' Tape Recording Contest, Brecon Secondary Modern 
Technical School received the Grundig Silver Challenge Cup and 
a Grundig TKI20 tape recorder at a special function at the 
school on May 18th. The 10 minute tape, submitted by Mrs E. 
Gerrish, the Drama teacher, was based on the Pied Piper, the 
well known story by Robert Browning and was made by the 22 
pupils of Middle School 1 (Fig. 4). 
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SOUND SCENE 

New Garrard Musicassette Deck 
Garrard Engineering Limited - a member of the Plessey Com- 
ponents Group - is currently tooling for quantity production 
of the slide-in cassette mechanism (shown in Fig. 1) designed 
to meet the growing demand as many record companies have 
now adopted the new compact tape cassette system. When the 
cassette is inserted into the slot at the front the unit automatically 
starts, plays through the tape, stops, ejects the cassette and 
switches off. 
The basic mechanism is compact and weighs only 27 oz. It can 
operate vertically or horizontally and is ideal for use in a car 
tape record player. Operation can be from 110/220 volts mains 
or from batteries. 

Electronic Music Composer 
Barry Gray, musical director of Century 21 Productions and 
composer of the famous Thunder birds music, is shown in Fig 2 
working with his EMI BTP4 studio tape recorder on his latest 
score. Barry Gray, bora in Blackburn, studied musical com- 
position under the Hungarian maestro, Matyas Seiber. He is one 
of this country's leading exponents of popular 12 tone music 
which he produces with the aid of an extensive tape library and 
two variable speed EMI playback machines. His scores for 
Century 21 are invariably coloured by the use of electronic 
instruments. The latest, for the new series Captain Scarlet and 
the Mysterons includes 2 harps, 3 electric guitars, glockenspiel, 
vibes, Hammond organ, transicord and an Ondes Martenot, the 
French originated ether-wave instrument, which the composer 
himself plays. 

Grundig Schools Recording Contest 
For the second year in succession the children of Class U4R of 
Boutcher Church of England Primary school, Grange Road, 
London, SEI carried oil the first prize in the Junior Section of 
the Schools' Tape Recording Contest sponsored by Grundig 
(GB) Limited. The winning tape told the story of Jonah and 
was made by the children with the help of the Deputy Head- 
master, Mr Paul Ranger, as an extension of their Drama and 
English lessons. The prize, a Grundig CI00 portable tape 
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Fig. I. The new Garrard Musicassette deck will operate from 
mains or batteries. 
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Fig. 2. Electronic music composer Barry Gray at work with an 
18 EMI BTP4 studio recorder. 

Fig. 3. Tina Ambler and Graham Moat, members of Class U4R 
of the Boucher C of E Primary School, receive their prize, a 
Grundig CI00 tape recorder from Mrs Chelwynd, the Divisional 
Inspector. Tina and Graham both took part in making the 
winning tape in the Junior Section of the Grundig Schools' Tape 
Recording Contest. 

recorder, was presented in the School Hall on May 8th by the 
Divisional Inspector, Mrs Chetwynd in the presence of the 
School Governors and parents of the children who took part 
(Fig. 3). 
Winners of the Senior Section and Overall Prize in the Grundig 
Schools' Tape Recording Contest, Brecon Secondary Modern 
Technical School received the Grundig Silver Challenge Cup and 
a Grundig TK120 tape recorder at a special function at the 
school on May 18th. The 10 minute tape, submitted by Mrs E. 
Gerrish, the Drama teacher, was based on the Pied Piper, the 
well known story by Robert Browning and was made by the 22 
pupils of Middle School 1 (Fig. 4). 
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Fig. 4. Middle School I of Brecon Secondary Modern Technical 
School, winners of the Senior Section and the Overall Prize in 
the Grundig Schools' Tape Recording Contest, watch their form 
captain, Helen Chappell, receive the Grundig Silver Challenge 
Cup from Miss Brenda Marriott, Grundig's Publicity Manager. 
Mrs E. Gerrish, the Drama Teacher who submitted the winning 
tape, is seen on the right. 

Fig. S. New tape editing kit by Agfa. 

Agfa Editing Kit 
Recently announced by Agfa is a new practical editing kit, an 
attractive outfit containing red, green and white leader tape, 
adhesive tape, non -magnetic scissors, silver stop foil, tape clips. 
The lid of the container forms a tape splicing template. The 
new splicing kit is shown in Fig. 5, and is available from all 
Agfa dealers. 

British Amateur Tape Recording Contest 
In addition to the ten trophies, money and equipment prizes, 
there will be an extra trophy known as the Cotswold Trophy, 
which is to be awarded for the best tape recording sent in by a 
handicapped person. The Cotswold Trophy has been very kindly 
donated by the Cotswold Tape Recording Society in memory of 
their founder and President, the late Mr Eric Jones. Entry 
forms for the BATR Contest are available from the Secretary, 
33, Fairlawnes, Maldon Road, Wallington, Surrey or from ATR, 
Haymarket Press Limited, 9, Harrow Road, London, W2. 

UP TO 50/ 
OFFS 

FANTASTIC SAVINGS 
We have a fantastic selection of tape recorders, new, 
shopsoiled and secondhand showing savings on the manu- 
facturers' list price of up to 500/o. Our quoted prices are 
absolutely unbeatable, so why not call at any of our show- 
rooms and see the fantastic savings that we, as Britain's 
largest tape recorder specialists company, are able to offer 
you by virtue of our ability to purchase large quantities and 
pass the savings thus obtained on to you! (Personal Callers 
only.) 

UNBEATABLE NO- INTEREST TERMS 
OVER 100 MODELS ON DISPLAY 
EXPERT STAFF EXPERT ADVICE 
GENEROUS PART EXCHANGES 
SAVINGS OF UP TO 50% 

THIS MONTH'S BARGAINS 
FI -CORD 202A Batt/Portable with all accessories. One only, 

perfect condition OUR PRICE 
REPS R10/2 Track. Absolutely as brand new. List £62. 

OUR PRICE 
BRENELL Mk 5 Series II. 4 speeds, Good working order. 

List price £67 OUR PRICE 
TELEFUNKEN 204E. Latest 1967. 4 track, 3 speed stereo 

model. Brand new. 3 only. List £114 OUR PRICE 
AKAI M7. Superb 4 track, 4 speed stereo model. As new. 

List £131 OUR PRICE 
BRENELL Mk 5 Series III. Latest 1967 model. Absolutely as 

new. LIaI £76 OUR PRICE 
TANDBERG 7 stereo. 4 track. Brand new. One only. List £110 

OUR PRICE 
TELEFUNKEN 300 -Latest 1967 Battery mains portable. Brand 

new. List £51 ._.. ._ ....__. .... OUR PRICE 
AKAI 910. 4 track, 2 speed. Latest 1967 model. Brand new, 

3 only. List £60 OUR PRICE 
TANDBERG 64. Stereo Tape Unit. Brand new, one only. List 

£115 OUR PRICE 
PHILIPS EL4305- Latest 1967 model. List £37 16 0. Brand new, 

boxed, few only OUR PRICE 
PHILIPS EL4306- Latest 1967 4 track 2 speed model. List 

£44 2 0. Brand new, boxed OUR PRICE 
AKAI M8- Stereo. One only S /S. Latest 1967 Model. List £146. 

OUR PRICE 
AKAI 1710 -Latest 4 track stereo. One only S /S. List £83. 

OUR PRICE 
VAN DER MOLEN VR7 4 track 3 speed. Latest 1967 model. 

Brand new, boxed. List £41 19 0. Few only. OUR PRICE 
PHILIPS EL3556- Latest 1967 4 track, 4 speed model. List 

£65 2 0. Brand new, boxed OUR PRICE 
PERSONAL CALLERS ONLY 

55gns. 

39gns. 

29gns. 

89gns. 

75gns. 

49gns. 

79gns. 

42gns. 

49gns. 

89gns. 

29lgns. 

36gns. 

99gns. 

64gns. 

29lgns. 

49gns. 

HURRY WHILE STILL AVAILABLE! 

&SUM& 
RECORDER CENTRES 

82 HIGH HOLBORN, W.C.1 (200 yards Kingsway) CHAncery 7401 

228 BISHOPSGATE, E.C.2 (opp Liverpool St. Station) BIShopsgate 2609 

36 LEWISHAM HIGH STREET, LEWISHAM, S.E.13 LEE Green 2399 

242/4 PENTONVILLE ROAD, N.1 (200 yards Kings X) TERminus 8200 

2 MARYLAND STATION, STRATFORD, LIS MARyland 5879 
Adjacent Maryland Point Station 
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Fig. 4. Middle School I of Brecon Secondary Modern Technical 
School, winners of the Senior Section and the Overall Prize in 
the Grundig Schools' Tape Recording Contest, watch their form 
captain, Helen Chappell, receive the Grundig Silver Challenge 
Cup from Miss Brenda Marriott, Grundig's Publicity Manager. 
Mrs E. Gerrish, the Drama Teacher who submitted the winning 
tape, is seen on the right. 
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Fig. 5- New tape editing kit by Agfa. 

Agfa Editing Kit 
Recently announced by Agfa is a new practical editing kit, an 
attractive outfit containing red, green and white leader tape, 
adhesive tape, non-magnetic scissors, silver stop foil, tape clips. 
The lid of the container forms a tape splicing template. The 
new splicing kit is shown in Fig. 5, and is available from all 
Agfa dealers. 

British Amateur Tape Recording Contest 
In addition to the ten trophies, money and equipment prizes, 
there will be an extra trophy known as the Cotswold Trophy, 
which is to be awarded for the best tape recording sent in by a 
handicapped person. The Cotswold Trophy has been very kindly 
donated by the Cotswold Tape Recording Society in memory of 
their founder and President, the late Mr Eric Jones. Entry 
forms for the BATR Contest are available from the Secretary, 
33, Fairlawnes, Maldon Road, Wallington, Surrey or from ATR, 
Haymarket Press Limited, 9, Harrow Road, London, W2. 

TO UP 

I 
OFF 

FANTASTIC SAVINGS 
We have a fantastic selection of tape recorders, new, 
shopsoiled and secondhand showing savings on the manu- 
facturers' list price of up to 50%. Our quoted prices are 
absolutely unbeatable, so why not call at any of our show- 
rooms and see the fantastic savings that we, as Britain's 
largest tape recorder specialists company, are able to offer 
you by virtue of our ability to purchase large quantities and 
pass the savings thus obtained on to you! (Personal Callers 
only.) 

# UNBEATABLE NO-INTEREST TERMS 
# OVER 100 MODELS ON DISPLAY 
# EXPERT STAFF EXPERT ADVICE 
# GENEROUS PART EXCHANGES 
# SAVINGS OF UP TO 50% 

THIS MONTH'S BARGAINS 
FI-CORD 202A Batl/Porlable with all accessories. One only. 

perfect condition   OUR PRICE SSgns. 
REPS R10/2 Track. Absolutely as brand new. List £62. OUR PRICE 39gns. 
BRENELL Mk 5 Series II. 4 speeds. Good working order. 

List price £67   OUR PRICE 29gn8. 
TELEFUNKEN 204E. Latest 1967. 4 track, 3 speed stereo 

model. Brand new. 3 only. List £114   OUR PRICE 89gns. AKAI M7. Superb 4 track, 4 speed stereo model. As new. 
List £131   OUR PRICE 7Sgns. 

BRENELL Mk S Series III. Latest 1967 model. Absolutely as 
new. List £76   OUR PRICE 49gns. 

TANDBERG 7 stereo. 4 track. Brand new. One only. List £110 
OUR PRICE 79gns. 

TELEFUNKEN 300—Latest 1967 Battery mains portable. Brand 
new. List £51   OUR PRICE 42gns. 

AKAI 910. 4 track, 2 speed. Latest 1967 modal. Brand new. 
3 only. List £60   OUR PRICE 49gn». 

TANDBERG 64. Stereo Tape Unit. Brand new, one only. List 
£116   OUR PRICE 89gns. 

PHILIPS EL43as—Latest 1967 model. List £37 16 0. Brand new. 
boxed, lew only   OUR PRICE 29}gn8. 

PHILIPS EL4306—Latest 1967 4 track 2 speed model. List 
£44 2 0. Brand new. boxed   OUR PRICE 36gnB. AKAI MS—Stereo. One only S/S. Latest 1967 Model. List £146. 

OUR PRICE 99gns. 
AKAI 1710—Latest 4 track stereo. One only S/S. List £83. OUR PRICE 64gns. 
VAN DER MOLEN VR7 4 track 3 speed. Latest 1967 model. 

Brand new, boxed. List £41 19 0. Few only. OUR PRICE 29|gns. 
PHILIPS EL3556—Latest 1967 4 track, 4 spaed model. List 

£66 2 0. Brand now, boxed   OUR PRICE 49gns. 
PERSONAL CALLERS ONLY 

HURRY WHILE STILL AVAILABLE! 

82 HIGH HOLBORN, W.C.1 (200 yards Klngsway) CHAncery 7401 
228 BISHOPSGATE, E.C.2 (opp Liverpool St. Station) BIShopsgate 2609 
38 LEWISHAM HIGH STREET, LEWISHAM, S.E.13 LEE Green 2399 
242/4 PENTONVILLE ROAD, N.I (200 yards Kings X) TERminus 8200 
2 MARYLAND STATION, STRATFORD, E.15 MARyland 5879 Adjacent Maryland Point Station 
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VARIABLE 

SPEED 

SPOOLING 

A useful aid to 

tape editing 

by G. T. Rogers 

Tape editing, an art which can be under- 
taken at very little cost, can provide a very 
satisfactory and worthwhile experience for 
the owner of a tape recorder. For the non - 
creative recordist it may consist simply of 
joining together selected recordings of in- 
terest collected over the years. For the 
creative recordist however, tape editing 
means much more than this. He will wish 
to select the best of his many trial record- 
ings and cut and splice these so as to obtain 
the desired effect in the finished pro- 
gramme. The number of splices involved 
may be many and the process is time con- 
suming, but it is just as creative and enjoy- 
able as making the original recordings. 
Tape editing is therefore a very important 
part of making interesting tape recordings 
yet it is surprising to find a great many 

Original circuit 
Sw.1 

play° 
0 0 

wind wind 
on back 

machines, even some of semi -professional 
calibre which are not adequately equipped. 
In this case editing can become a very 
difficult task requiring great technical skill 
and endless patience. One drawback on 
many machines is an inaccessibility of the 
replay head, making it difficult to mark the 
tape accurately. Another is that no manual 
free -wheeling is available when the machine 
is switched to fast wind and coupled to this 
the tape does not reproduce in this mode. 
This is essential so that the tape can be 
rocked back and forth over the replay 
head and the sound analysed to obtain an 
exact position for cutting betwen, say, ad- 
jacent single notes in music or two syllables 
in speech. An additional feature, which will 
be described in detail in this article, is a 
means of varying the fast spooling speed 

R2^ 

YYY 
1.2K 

Wind 
back 

motor 

Fig. 2. 

Wind 
on 

motor 

R1 2.5K 

Modified circuit 

Sw.1 

T 

from full speed forward to full speed re- 
verse. This facility, often found in profes- 
sional equipment, has a definite advantage 
over the simpler manual free -wheeling 
facility sometimes encountered in domestic 
and semi -professional recorders, for in 
addition to moving the tape to and fro by 
hand to obtain the precise cutting point, 
the control will also enable the whole pro- 
gramme to be scanned and any part quickly 
located for editing in the usual way. 
Variable speed spooling can be applied to 
many domestic and semi -professional 
machines which have separate motors to 
drive the reels. In the author's case the 
machine chosen in a Ferrograph 422U. This 
is a versatile instrument on which the replay 
head is easily accessible after lifting the 
hinged cover. It also offers manual free- 
wheeling when the main deck switch is 
turned to fast wind without starting the 
motors, and during this facility the machine 
plays back through the main amplifiers. 
Another feature reflecting careful thought 
in the design, is the inclusion of screw 
tappings on the deck in a convenient posi- 
tion to take a Bib tape splicer. 
The original motor circuit of the 422U, 
together with the modified variable speed 
circuit which was suggested by Messrs 
Ferrograph, is shown in Fig. 1A. In the 
original circuit switch Sw.1 applies mains 
potential to either the wind -on motor (switch 
at A) or the wind -back motor (switch at B). 
These motors are designed so that a high 
driving torque is available when mains 
voltage is applied, and this is used during 
the short time necessary for high speed 
shuttling of tape from one spool to the 
other. The other positions of Sw.1 are used 
for record and playback and in these func- 
tions the motors are driven by a lower 
voltage via the resistor R2 (1.2Kohms). This 
is so arranged that more power is applied to 
the wind -on motor and less to the wind -back 
motor. This means that a larger driving 
torque is available for the take -up spool 
and a smaller back torque maintained on 
the feed spool, which is necessary to pre- 
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Tape editing, an art which can be under- 
taken at very little cost, can provide a very 
satisfactory and worthwhile experience for 
the owner of a tape recorder. For the non- 
creative recordist it may consist simply of 
joining together selected recordings of in- 
terest collected over the years. For the 
creative recordist however, tape editing 
means much more than this. He will wish 
to select the best of his many trial record- 
ings and cut and splice these so as to obtain 
the desired effect in the finished pro- 
gramme. The number of splices involved 
may be many and the process is time con- 
suming, but it is just as creative and enjoy- 
able as making the original recordings. 
Tape editing is therefore a very important 
part of making interesting tape recordings 
yet it is surprising to find a great many 

machines, even some of semi-professional 
calibre which are not adequately equipped. 
In this case editing can become a very 
difficult task requiring great technical skill 
and endless patience. One drawback on 
many machines is an inaccessibility of the 
replay head, making it difficult to mark the 
tape accurately. Another is that no manual 
free-wheeling is available when the machine 
is switched to fast wind and coupled to this 
the tape does not reproduce in this mode. 
This is essential so that the tape can be 
rocked back and forth over the replay 
head and the sound analysed to obtain an 
exact position for cutting betwen, say, ad- 
jacent single notes in music or two syllables 
in speech. An additional feature, which will 
be described in detail in this article, is a 
means of varying the fast spooling speed 
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from full speed forward to full speed re- 
verse. This facility, often found in profes- 
sional equipment, has a definite advantage 
over the simpler manual free-wheeling 
facility sometimes encountered in domestic 
and semi-professional recorders, for in 
addition to moving the tape to and fro by 
hand to obtain the precise cutting point, 
the control will also enable the whole pro- 
gramme to be scanned and any part quickly 
located (or editing in the usual way. 
Variable speed spooling can be applied to 
many domestic and semi-professional 
machines which have separate motors to 
drive the reels. In the author's case the 
machine chosen in a Ferrograph 422U. This 
is a versatile instrument on which the replay 
head is easily accessible after lifting the 
hinged cover. It also offers manual free- 
wheeling when the main deck switch is 
turned to fast wind without starting the 
motors, and during this facility the machine 
plays back through the main amplifiers. 
Another feature reflecting careful thought 
in the design, is the inclusion of screw 
tappings on the deck in a convenient posi- 
tion to take a Bib tape splicer. 
The original motor circuit of the 422U, 
together with the modified variable speed 
circuit which was suggested by Messrs 
Ferrograph, is shown in Fig. 1A. In the 
original circuit switch Sw.1 applies mains 
potential to either the wind-on motor (switch 
at A) or the wind-back motor (switch at B). 
These motors are designed so that a high 
driving torque is available when mains 
voltage is applied, and this is used during 
the short time necessary for high speed 
shultlinq of tape from one spool to the 
other. The other positions of Sw.1 are used 
for record and playback and in these func- 
tions the motors are driven by a lower 
voltage via the resistor Rj (T2Kohms). This 
is so arranged that more power is applied to 
the wind-on motor and less to the wind-back 
motor. This means that a larger driving 
torque is available for the take-up spool 
and a smaller back torque maintained on 
the feed spool, which is necessary to pre- 
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vent spillage and to keep the correct tension 
on the tape during its transport from one 
spool to the other. 
In the modified circuit (Fig. 1B) R2 has 
the same function as in the original cir- 
cuit, allowing a greater torque on the take - 
up spool than on the feed spool, during 
recording and playback. The two fast wind 
positions on Sw.1 however have been joined 
together and power is taken from a 25 
Kohm 30 watt potentiometer RI. Before 
going on to consider how this circuit works 
it will be useful at this stage to say some- 
thing about the actual motors used to drive 
the spools. 
Except in battery driven portables, the 
spool motors in modern tape recorders are 
generally of the single phase induction type 
which are efficient, robust and require little 
attention other than an occasional lubrica- 
tion. The induction motor consists essen- 
tially of an outer fixed winding called the 
stator, and an inner moving coil called the 
rotor. Since there is a small air gap between 
the two coils there is no electrical connec- 
tion between them; the energy is transferred 
entirely magnetically. The working of the 
motor depends on the production of a 
phase difference between the currents flow- 
ing in different parts of the stator so as to 
establish a rotating magnetic field. This 
phase difference can be accomplished for 
instance by means of a series capacitor in 
the stator winding. 
The rotor winding is usually a short cir- 
cuited coil and as soon as the stator supply 
is switched on, an emf is induced in the 
rotor causing a current to flow which tries 
to oppose the effect of the rotating field. 
The interaction of this current and the field 
makes rotor begin Its 
though, can never actually catch up with 
that of the field since at 'synchronism' there 
would be no relative movement between the 
coil and the field axis and hence no induced 
voltage to produce the driving current. The 
difference in speed of the rotor and the 
rotating field is known as the 'slip' which 
may be in the order of 3% of the syn- 
chronous speed. 
The speed of the rotor of any given induc- 
tion motor depends on the supply frequency 
and on the number of poles in the stator, 
and not directly on the supply voltage. In 
practice however. the effect of reducing 
the voltage applied to the stator is to 
reduce the magnetic flux and hence the in- 
duced emf in the rotor. This makes the 
motor less efficient and less torque will be 
available to drive the reels against friction 
and back tension, the slip will be increased 
and the speed of the rotor will fall. 
Reference to Fig. 2. the theoretical arrange- 
ment of the motors and the control potentio- 
meter, will show how the modified circuit 
works, When the centre tap is at A, mains 
voltage will be applied to the wind -on motor 
and its speed will be maximum. Similarly 
the speed of the wind -back motor will be 
maximal when T is at B. However as the 
tap is slowly moved away from A the speed 
of the wind -on motor will slowly decrease 
and the back torque of the wind -back motor 
will gradually increase, until a point is 
reached when the torques on the two 
motors are equal and opposite and the 
speed of the tape will be zero. This is 
shown graphically in Fig. 3. 
Assuming that the resistance Rb and R. 
of the two motors and the loads on each 

Fig. 3. 

are identical the balance point will repre- 
sent the condition when no current flows 
through the centre tap T. The motors are 
then energized by current flowing in series, 
along the path A -C -B, and this is at a low 
value determined by the combined resist- 
ances of the motors. 
The theoretical balance point of the cir- 
cuit is, if course, a characteristic of the 
familiar Wheatstone bridge, in which no 
current will flow through the centre tap 
when the ratio Re /R. = X /Y, where Rb and 
R. are the resistances of the wind -back and 
wind -on motors respectively and X + Y 
equals the resistance of the control poten- 
tiometer R,. With two similar motors, where 
Rb and R. are approximately equal, the 
balance point will exist when X is approxi- 
mately equal to Y or when the control is at 

At intermediate positions of the control, 
each motor will pull against the other and 
each will develop a torque which is related 
to the voltage tapped off from the control 
potentiometer and applied to its stator 
winding. The direction and speed of tape 
wind is therefore determined by the relative 
torque between the two motors and the 
load (the amount of tape on the spools) 
applied to each. As the torque of one motor 
decreases, the back torque or drag of the 
other increases which is an essential 
arrangement to prevent the tape looping 
when abrupt changes of speed occur. 
The simplified diagram, Fig. 4 shows the 
relative torque between the motors at 
various positions of the control potentio- 
meter. For example when the torque of the 
wind -on motor is reduced from maximum to 
the position A, by turning the control to C, 
the back torque on the wind -back motor 
(feed spool) will increase from zero to B. 
The balance point mentioned earlier is, of 
course, at X where the two curves inter- 
sect. 
The power consumed by the control is the 
rate at which it uses up energy as it is con- 
verted into heat, as a result of 'free' elec- 
tron collisions with the atoms while the 
current flows. For practical purposes the 
power rating of R1 can be derived from the 
formula Power = I x V watts, or by Ohm's 
law, power = 12 x R or V2 /R where I, V 
and R stand for the current, voltage and 
resistance respectively. Substituting the 
voltage applied to R, in the modified cir- 
cuit, the power works out at 2502 x 1/2500 
= 25 watts. Allowing a suitable safety factor 
RI would require a rating of 30 -35 watts. 
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This rating assumes a current of 0.1 amps 
flowing in R,. This is true when the circuit 
is balanced and no current flows through 
the centre tap T in Fig. 2 or when the tap 
is either at A or B. On the other hand, 
rather more than 0-1 amp will flow through 
the part AD of the potentiometer as illus- 
trated in Fig. 5, when the centre tap is close 
to, but not actually at A. Suppose the motor 
winding draws 0.1 amp, then the current 
through AD will be near to 0.2 amp. In 
theory at least, this would require R1 to 
have a rating of 0.2 x 0.2 x 2500 = 100 
watts using the 12 x R formula. In practice 
though the control would be operated for 
the greater part of the time around the 
balance point and at A or B and the 30 -35 
watt rating given earlier is adequate. 
Because of the heat dissipated and the 
restricted space inside the recorder cabinet, 
it will be found convenient to mount the 
potentiometer on a separate control panel 
situated on the left of the recorder. The 
necessary connections (mains voltage) can 

continued on page 37 
Fig. 6. 
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vent spillage and to keep the correct tension 
on the tape during its transport from one 
spool to the other. 
In the modified circuit (Fig. IB) R; has 
the same function as in the original cir- 
cuit, allowing a greater torque on the take- 
up spool than on the feed spool, during 
recording and playback. The two fast wind 
positions on Sw.1 however have been joined 
together and power is taken from a 2-5 
Kohm 30 watt potentiometer Ri. Before 
going on to consider how this circuit works 
it will be useful at this stage to say some- 
thing about the actual motors used to drive 
the spools. 
Except in battery driven portables, the 
spool motors in modern tape recorders are 
generally of the single phase induction type 
which are efficient, robust and require little 
attention other than an occasional lubrica- 
tion. The induction motor consists essen- 
tially of an outer fixed winding called the 
staler, and an inner moving coil called the 
rotor. Since there is a small air gap between 
the two coils there is no electrical connec- 
tion between them; the energy is transferred 
entirely magnetically. The working of the 
motor depends on the production of a 
phase difference between the currents flow- 
ing in different parts of the stator so as to 
establish a rotating magnetic field. This 
phase difference can be accomplished for 
instance by means of a series capacitor in 
the stator winding. 
The rotor winding is usually a short cir- 
cuited coil and as soon as the stator supply 
is switched on, an emf is induced in the 
rotor causing a current to flow which tries 
to oppose the effect of the rotating field. 
The interaction of this current and the field 
makes the rotor begin to rotate. Its speed, 
though, can never actually catch up with 
that of the field since at 'synchronism' there 
would be no relative movement between the 
coil and the field axis and hence no induced 
voltage to produce the driving current. The 
difference in speed of the rotor and the 
rotating field is known as the 'slip' which 
may be in the order of 3% of the syn- 
chronous speed. 
The speed of the rotor of any given induc- 
tion motor depends on the supply frequency 
and on the number of poles in the stator, 
and not directly on the supply voltage. In 
practice however, the effect of reducing 
the voltage applied to the stator is to 
reduce the magnetic flux and hence the in- 
duced emf in the rotor. This makes the 
motor less efficient and less torque will be 
available to drive the reels against friction 
and back tension, the slip will be increased 
and the speed of the rotor will fall. 
Reference to Fig. 2. the theoretical arrange- 
ment of the motors and the control potentio- 
meter, will show how the modified circuit 
works. When the centre tap is at A, mains 
voltage will be applied to the wind-on motor 
and its speed will be maximum. Similarly 
the speed of the wind-back motor will be 
maximal when T is at B. However as the 
tap is slowly moved away from A the speed 
of the wind-on motor will slowly decrease 
and the back torque of the wind-back motor 
will gradually increase, until a point is 
reached when the torques on the two 
motors are equal and opposite and the 
speed of the tape will be zero. This is 
shown graphically in Fig. 3. 
Assuming that the resistance Rb and R„ 
of the two motors and the loads on each 
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are identical the balance point will repre- 
sent the condition when no current flows 
through the centre tap T. The motors are 
then energized by current flowing in series, 
along the path A-C-B, and this is at a low 
value determined by the combined resist- 
ances of the motors. 
The theoretical balance point of the cir- 
cuit is, if course, a characteristic of the 
familiar Wheatstone bridge, in which no 
current will flow through the centre tap 
when the ratio Rb/Ro = X/Y. where Rb and 
Ro are the resistances of the wind-back and 
wind-on motors respectively and X + Y 
equals the resistance of the control poten- 
tiometer Ri. With two similar motors, where 
Rb and Ro are approximately equal, the 
balance point will exist when X is approxi- 
mately equal to Y or when the control is at 
its half-way position. 
At intermediate positions of the control, 
each motor will pull against the other and 
each will develop a torque which is related 
to the voltage tapped off from the control 
potentiometer and applied to its stator 
winding. The direction and speed of tape 
wind is therefore determined by the relative 
torque between the two motors and the 
load (the amount of tape on the spools) 
applied to each. As the torque of one motor 
decreases, the back torque or drag of the 
other increases which is an essential 
arrangement to prevent the tape looping 
when abrupt changes of speed occur. 
The simplified diagram, Fig. 4 shows the 
relative torque between the motors at 
various positions of the control potentio- 
meter. For example when the torque of the 
wind-on motor is reduced from maximum to 
the position A, by turning the control to C, 
the back torque on the wind-back motor 
(feed spool) will increase from zero to B, 
The balance point mentioned earlier is, of 
course, at X where the two curves inter- 
sect. 
The power consumed by the control is the 
rate at which it uses up energy as it is con- 
verted into heat, as a result of 'free' elec- 
tron collisions with the atoms while the 
current flows. For practical purposes the 
power rating of Ri can be derived from the 
formula Power = I x V watts, or by Ohm's 
law, power = I2 x R or WR where I, V 
and R stand for the current, voltage and 
resistance respectively. Substituting the 
voltage applied to Ri in the modified cir- 
cuit, the power works out at 2501 x 1/2500 
= 25 watts. Allowing a suitable safety factor 
Ri would require a rating of 30-35 watts. 
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This rating assumes a current of 0-1 amps 
flowing in Ri. This is true when the circuit 
is balanced and no current flows through 
the centre tap T in Fig. 2 or when the tap 
is either at A or B. On the other hand, 
rather more than 0-1 amp will (low through 
the part AD of the potentiometer as illus- 
trated in Fig. 5, when the centre tap is close 
to, but not actually at A. Suppose the motor 
winding draws 0-1 amp, then the current 
through AD will be near to 0-2 amp. In 
theory at least, this would require Ri to 
have a rating of 0-2 x 0-2 x 2500 = 100 
watts using the I2 x R formula. In practice 
though the control would be operated for 
the greater part of the time around the 
balance point and at A or B and the 30-35 
watt rating given earlier is adequate. 
Because of the heat dissipated and the 
restricted space inside the recorder cabinet, 
it will be found convenient to mount the 
potentiometer on a separate control panel 
situated on the left of the recorder. The 
necessary connections (mains voltage) can 

Fig. 6. 
continued on page 37 
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TAPE 1 
HOLIDAY 

The travails of a 
tape traveller. 
A vast amount of 
good material never 
gets used, complains 
Bob Danvers -Walker 

The last time I had a holiday -- by that I 

mean a lazy, nothing- to -do, sun, sea and 
lobster thermidore fortnight away from 
work - would be, let me think now, back 
in the early fifties I would say. For the past 
fifteen years or so I have packed in more 
overseas travel every year than ever came my 
way when taking annual holidays, simply 
because a BBC radio producer, a travel film 
director, a TV programme chief or magazine 
editor gave me an assignment. And the first 
person to say 'half your luck, mate' should 
ask my wife or Editor Fred Judd what it's 
like being with me on a four or seven day 

Music of Cyprus recorded in Kyrenia on the terrace of 'The 
Harbour House' owned by Judy Shirley, star of the BBC's 
famous wartime radio show Monday Night at Eight. 

tape recording mission. And what's more, as 
often as not I am also filming and gathering 
the ingredients for an article as well. 
This business of holiday promotion is an 
exhausting business. I've seen more than one 
fatigued travel writer drive himself into the 
ground while his widely read feature des- 
cribes some relaxing, soothing paradise in 
the Mediterranean. I just mention these facts 
because I'm just a little worried. As the Tap: 
and Travel correspondent for ATR and 
knowing that you're a sound individual, I'm 
going to ask you whether you took your 
portable tape recorder with you on your 

Folk dances of Cyprus performed in Famagusta. This is a movement of the Sirtos 
22 Politicos, the Greek Handkerchief Dance. 

holiday this year. If I may refer to people 
who are not professional travel writers and 
broadcasters as 'members of the lay public' 
then it's fair to say that they can mix their 
hobbies and holidays together quite success- 
fully. But consider for a moment those who 
indulge certain hobbies professionally. 
Trigger -happy amateur photographers shoot 
off yards of film, golfers golf and fishermen 
fish and nobody thinks less of them. But let 
a professional photographer, golfer or pis- 
catorial gent follow his calling when sup- 
posedly on vacation and you can hear the 
complaining wails of wives for miles. Well. 
you can understand it, I suppose. How would 
the husbands react if their wives who might 
be professional dress -makers, hair stylists or 
midwives spent the best part of their holi- 
days running up frocks, trying out new 
coiffure creations on other guests in the hotel, 
or swotting up on obstetrics at the local hos- 
pitals? All right then. 
By the same logic the man or woman with 
the battery portable has brought it for one 
of three reasons: (1) For fun, because it's 
such a giggle to play around with a micro- 
phone on the beach and play pranks with 
your friends (sic); though those rather 
strange people from Wapping who sat at the 
next table never really saw the funny side 
when Mr X taped that time when the hus- 
band split the fried squid over his wife's 
sun suit. A recordist in this category may 
well have been an absolute riot with every- 
one (or nearly) and returns home refreshed 
with sand in his recorder head and not a 
care in the world. (2) With a set purpose in 
mind; to record for your Club or make a 
sound record of your holiday to play back 
reflectively and with some sense of personal 
pride. In which case this writer and this 
magazine will, to some extent, have been 
partly responsible since that's what we urge 
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Music of Cyprus recorded in Kyrenia on the terrace of 'The 
Harbour House' owned by Judy Shirley, star of the BBC's 
famous wartime radio show Monday Night at Eight. 

The last time I had a holiday - by that I 
mean a lazy, nothing-to-do, sun, sea and 
lobster thermidore fortnight away from 
work - would be, let me think now, back 
in the early fifties 1 would say. For the past 
fifteen years or so I have packed in more 
overseas travel every year than ever came my 
way when taking annual holidays, simply 
because a BBC radio producer, a travel film 
director, a TV programme chief or magazine 
editor gave me an assignment. And the first 
person to say 'half your luck, mate' should 
ask my wife or Editor Fred Judd what it's 
like being with me on a four or seven day 

tape recording mission. And what's more, as 
often as not I am also filming and gathering 
the ingredients for an article as well. 
This business of holiday promotion is an 
exhausting business. I've seen more than one 
fatigued travel writer drive himself into the 
ground while his widely read feature des- 
cribes some relaxing, soothing paradise in 
the Mediterranean. I just mention these facts 
because I'm just a little worried. As the Tape 
and Travel correspondent for ATR and 
knowing that you're a sound individual. I'm 
going to ask you whether you look your 
portable tape recorder with you on your 

/ 
* 

1 

I 

T 

Folk dances of Cyprus performed in Famagusta. This is a movement of the Sirlos 
22 Politicos, the Greek Handkerchief Dance. 

holiday this year. If I may refer to people 
who are not professional travel writers and 
broadcasters as "members of the lay public' 
then it's fair to say that they can mix their 
hobbies and holidays together quite success- 
fully. But consider for a moment those who 
indulge certain hobbies professionally. 
Trigger-happy amateur photographers shoot 
off yards of film, golfers golf and fishermen 
fish and nobody thinks less of them. But let 
a professional photographer, golfer or pis- 
catorial gent follow his calling when sup- 
posedly on vacation and you can hear the 
complaining wails of wives for miles. Well, 
you can understand it, I suppose. How would 
the husbands react if their wives who might 
be professional dress-makers, hair stylists or 
midwives spent the best part of their holi- 
days running up frocks, trying out new 
coiffure creations on other guests in the hotel, 
or swotting up on obstetrics at the local hos- 
pitals? All right then. 
By the same logic the man or woman with 
the battery portable has brought it for one 
of three reasons: (I) For fun, because it's 
such a giggle to play around with a micro- 
phone on the beach and play pranks with 
your friends (sic); though those rather 
strange people from Wapping who sat at the 
next table never really saw the funny side 
when Mr X taped that time when the hus- 
band split the fried squid over his wife's 
sun suit. A recordist in this category may 
well have been an absolute riot with every- 
one (or nearly) and returns home refreshed 
with sand in his recorder head and not a 
care in the world. (2) With a set purpose in 
mind: to record for your Club or make a 
sound record of your holiday to play back 
reflectively and with some sense of personal 
pride. In which case this writer and this 
magazine will, to some extent, have been 
partly responsible since that's what we urge 
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Savas Filippos of Paphos, 70 years old and a shepherd flute 
player of great talent. He plays at musical festivals all over 
Cyprus. 

our readers to do. But just between our- 
selves, back of my mind I can hear some 
wives saying to their spouses, 'Can't you just 
for once forget that wretched tape machine 
and remember we're on holiday ?' And then 
there's (3), my category: Being told to go 
abroad somewhere, bring back good, inter- 
esting sound and construct a travel pro- 
gramme for broadcasting. In this case you 
start making contacts with travel agencies, 
airlines or shipping companies, national tra- 
vel boards and, in some instances, Embassies 
or Consulates. You fix a week in the calen- 
dar, carry out research into the country's 
resorts, negotiate bookings, arrange facilities, 
draw up operational schedules. Then even- 
tually, with a clean shirt, a toothbrush and 
razor in a carrier bag plus a mountain of 
technical gear draped all over you, you per- 
spire your way to London Airport. From 
then on it's all GO. 
Not that I don't enjoy belting around on 
location like the proverbial blue -tailed -fly 
from dawn to dusk. It's the weeks and moun- 
tains of work that emerge out of the assign- 
ments that bear down heavily. And the ulcer - 
making tensions that set in when your produc- 
tion which you really feel is a nice pro- 
gramme gets slashed to pieces by a producer 
or editor whose highest words of praise are 
grunted remarks like 'Suppose it'll go over 
all right' or, if he's in a happy frame of 
mind, 'Not bad - could have been bitter'. 

V'. 

In the Turkish sector in Nicosia Bob tries to persuade an old 
woman to record her street cry: she sells cherries. 

Fathers Maximus and Stephanos chanted the Hymn of St 
Barnabas at the Monastery named after the most revered Saint 
in Cyprus. 

So now glance through the photographs I 
had taken during a sound gathering assign- 
ment in Cyprus last June. Come next Jan- 
uary or February in Holiday Hour an eight - 
day dash around the island visiting Fama- 
gusta, Kyrenia, Larnaca, Limassol, Salamis, 
the Mount Olympus villages around Troodos 
and Aphrodite's birthplace near Paphos will 
emerge as a twelve minute spot tight- packed 
with the sun -soaked sounds of International 
speed boat racing, the rasping of cicadas in 
olive groves, the soft notes of a shepherd's 
flute, the music of Asia Minor played on the 
Outi and the Darbouka, the street cries of 
Turk and Greek Cypriots (in their respec- 
tive localities) selling Airani (a goat milk 
yoghourt), or cheese and olive puddings 
from their hand carts. Why is it that so 
much good stuff will have to be left unheard, 
crowded out by the dictates of programme 
planners who obviously know their job but 
to me are nothing but a body of faceless 
ogres bent upon spoiling everything I do. 
Anybody want to buy a persecution com- 
plex? 
I won't be able to include that lovely hymn 
sung by the Monks in the Monastery of St 
Barnabas, or the sound of the village fathers 
playing a kind of backgammon called Trik 
Trak under the Tree of Idleness at Bellapais 
- and all because they are giving me twelve 
minutes and not a second more. That's when 
the red mist comes over me. Why not cut 

the show with a knife and fork I say 
(heatedly to myself) and fill up another hour 
with pop! Slash, Cut, Prune and Hack. 
That's all they think of when I come back 
with my lovely travel tapes. Eight days I've 
spent working like a slave - even going 
without meals so as to cram in as much tap- 
ing as possible. All that money spent, all 
that energy burned up, all that time ex- 
pended - all for 720 seconds of air time. If 
a day went by and I hadn't got two or three 
good recordings I'd lie in bed half the night 
worrying. At 5.30 or 6 o'clock the next morn- 
ing I'd be up and off to capture sounds in 
the vegetable market or tape the waking 
sounds coming from a sleepy village roused 
by the swirling house martins that live be- 
neath the eaves of cottages. The bleating of 
mouffton and Damascus goats I once taped 
at dawn. But then, ask any writer or broad- 
caster and he'll tell you the same thing. In 
film making too there's a very true saying 
that there's better stuff on the cutting room 
floor than ever got into the production. So 
there it is: and I wouldn't miss a moment 
of it. No sooner am I back from one assign- 
ment than I'm half way through planning 
the next. As I said to my wife, it's nice to 
be back to have drinkable tap water once 
more. I never did like that notice on a hotel 
door which read ... 'The running water in 
this room is drinkable. The Manager per- 
sonally passes it'. 23 
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player of great talent. He plays at musical festivals all over 
Cyprus. 

Fathers Maxim us and Stephanos chanted the Hymn of St 
Barnabas at the Monastery named after the most revered Saint 
in Cyprus. 

our readers to do. But just between our- 
selves, back of my mind I can hear some 
wives saying to their spouses, 'Can't you just 
for once forget that wretched tape machine 
and remember we're on holiday?' And then 
there's (3), my category: Being told to go 
abroad somewhere, bring back good, inter- 
esting sound and construct a travel pro- 
gramme for broadcasting. In this case you 
start making contacts with travel agencies, 
airlines or shipping companies, national tra- 
vel boards and, in some instances. Embassies 
or Consulates. You fix a week in the calen- 
dar, carry out research into the country's 
resorts, negotiate bookings, arrange facilities, 
draw up operational schedules. Then even- 
tually, with a clean shirt, a toothbrush and 
razor in a carrier bag plus a mountain of 
technical gear draped all over you, you per- 
spire your way to London Airport. From 
then on it's all GO. 
Not that I don't enjoy belting around on 
location like the proverbial blue-tailed-fly 
from dawn to dusk. It's the weeks and moun- 
tains of work that emerge out of the assign- 
ments that bear down heavily. And the ulcer- 
making tensions that set in when your produc- 
tion which you really feel is a nice pro- 
gramme gets slashed to pieces by a producer 
or editor whose highest words of praise are 
grunted remarks like 'Suppose it'll go over 
all right' or, if he's in a happy frame of 
mind, 'Not bad - could have been batter'. 

So now glance through the photographs I 
had taken during a sound gathering assign- 
ment in Cyprus last June. Come next Jan- 
uary or February in Holiday Hour an eight- 
day dash around the island visiting Fama- 
gusta, Kyrenia, Larnaca, Limassol, Salamis, 
the Mount Olympus villages around Troodos 
and Aphrodite's birthplace near Paphos will 
emerge as a twelve minute spot tight-packed 
with the sun-soaked sounds of International 
speed boat racing, the rasping of cicadas in 
olive groves, the soft notes of a shepherd's 
flute, the music of Asia Minor played on the 
Outi and the Darbouka, the street cries of 
Turk and Greek Cypriots (in their respec- 
tive localities) selling Airani (a goat milk 
yoghourt), or cheese and olive puddings 
from their hand carts. Why is it that so 
much good stuff will have to be left unheard, 
crowded out by the dictates of programme 
planners who obviously know their job but 
to me are nothing but a body of faceless 
ogres bent upon spoiling everything I do. 
Anybody want to buy a persecution com- 
plex? 
I won't be able to include that lovely hymn 
sung by the Monks in the Monastery of St 
Barnabas, or the sound of the village fathers 
playing a kind of backgammon called Trik 
Trak under the Tree of Idleness at Bellapais 
- and all because they are giving me twelve 
minutes and not a second more. That's when 
the red mist comes over me. Why not cut 

the show with a knife and fork I say 
(heatedly to myself) and fill up another hour 
with pop! Slash, Cut, Prune and Hack. 
That's all they think of when I come back 
with my lovely travel tapes. Eight days I've 
spent working like a slave - even going 
without meals so as to cram in as much tap- 
ing as possible. All that money spent, all 
that energy burned up, all that time ex- 
pended - all for 720 seconds of air time. If 
a day went by and I hadn't got two or three 
good recordings I'd lie in bed half the night 
worrying. At 5.30 or 6 o'clock the next morn- 
ing I'd be up and off to capture sounds in 
the vegetable market or tape the waking 
sounds coming from a sleepy village roused 
by the swirling house martins that live be- 
neath the eaves of cottages. The bleating of 
moufflon and Damascus goals I once taped 
at dawn. But then, ask any writer or broad- 
caster and he'll tell you the same thing. In 
film making too there's a very true saying 
that there's better stuff on the cutting room 
floor than ever got into the production. So 
there it is: and I wouldn't miss a moment 
of it. No sooner am I back from one assign- 
ment than I'm half way through planning 
the next. As I said to my wife, it's nice to 
be back to have drinkable tap water once 
more. I never did like that notice on a hotel 
door which read ... 'The running water in 
this room is drinkable. The Manager per- 
sonally passes if. 
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lAPE CL UB NEWS 

News from the Federation 
There was quite a good attendance at the AGM and a 
number of members took the opportunity to use 
their proxy voting rights. There were no fresh 
nominations and the 1966 Council was again put into 
office. One major decision was taken: to change the 
title to FEDERATION OF BRITISH TAPE RE- 
CORDISTS AND CLUBS. This brings in the asso- 
ciate members but leaves the well -known symbol and 
initials unchanged. 

All keen amateur recording enthusiasts must know 
Cyril Rex -Hassan as the Director of the International 
Audio Festival and Fair, and since 1964 as the hard- 
working Chairman of the BATRC Committee. They 
may not know of the amount of effort and support. 
both practical and firancial. that he has put into this 
task, or of bis 'behind the scenes' backing of the 
amateur tape recordist whenever possible. It was in 
appreciation of this that the Federation Council 
recently invited him to become their first Vice Presi- 
dent. He warmly accepted and now all wish Mr 
Rex- Hassan a long and enjoyable term of office. 

Southend Teenagers' Recording Society 
Since the club's last report was published in ATR, 
they have achieved a tremendous amount under their 
enthusiastic president, 16- year -old Terry Mendoza 
(seen holding mie in photograph). 

A wealth of interviews with famous celebrities have 
been recorded for the society's hospital broadcast 
programmes including Rawicz and Landauer, Dave 
Allen, Pete Murray and Elsie and Doris Waters. The 
most distinguished interviewee to date has been the 
Rt. Hon. Dr Horace King JP, Speaker of the House 
of Commons. Copies of most of these interviews have 
been given to the local junior Toc H broadcast unit 
for their fortnightly programmes. 

The society was called upon to provide background 
period music at the Kingsway Theatre, Hadleigh tor 
their Night at the Gaieties in aid of charity. They 

also had a large team of members taping at various 
strategic positions around the theatre. The subsequent 
six hours of recording were condensed in a busy 
editing session to a one hour programme which was 
broadcast by Toc H to the five local hospitals. 
Gary Miller has been appointed editor of the new 
club newsletter Vibration and David Riebald has 
taken over the task of technician of the interviewing 
team. 

The society have recently started a new monthly com- 
petition in which members have to provide 5 minute 
Masterpieces which are judged by the whole society; 
the winners of each month are entered for the finals 
at the end of the year to find the STRS Tape of the 
Year. The winner of the first contest was D. Riebold 
with his entry - a doctored version of the William 
Tell Overture (with apologies to Rossini), complete 
with pistol shots, chipmunk duets, tuneful gurglings 
and impromptu drumming all made on a Robuk Rk4. 
Viv Fisher was winner of the second contest with 
his Madvertisements, a light look at how misleading 
TV commercials can be. 

Terry Mendoza has gained his Silver Duke of Edin- 
burgh Award with Sound Appreciation as one of the 
sections and is now working for the Gold Medal. 

The scripting team of STRS. Ray Butler and Ian 
Fagelson, have now gained professional status through 
the club although they are only 15 years old! They 
had some portions of their comedy script accepted 
by the BBC in the radio show, I'm Sorry, I'll Read 
That Again. 

The society turned out in force to record the Morris 
Dancing in the Pedestrian Precinct of Southend High 
Street; part of the National Folk Week celebrations. 

During half -term, the first two of a new series of 20 
minute Tickled Pink programmes for Radio Barnsley 
were recorded, using the Brenell Mk 5 recorder. 
Photographer Anthony Green must be thanked for his 
excellent job as principal DJ. 

A team of three, including Michael Brown the newest 

Members of the Southend Teenagers' Recording Society. 

member, took along some equipment to the Palace 
Theatre a fortnight ago to supplement the Palaces' 
panatrope for the Westcliff Drama Group's produc- 
tion You Can't Take It With You. In addition to 
sound effects they supplied period music on 78's to 
link scenes and give atmosphere. Another recording 
team has been to record the repertoire of a local 
classical trio, Frank Sawyers Concert Party to be 
made into a practice disc. Among the pieces recorded 
were Sempre Libre from Traviata and Dells Song 
from Tales of Hoffman. 
Details of membership from the President, Terry 
Mendoza, 28 Hall Park Avenue, Weatdfff- onSea, 
Essex. 

The Moment of Truth! 
How interested are members in using their equipment, 
especially for creating tapes? This was the half - 
yearly competition Advertisement for the Coventry 
Tape Recording Club. Alas, only four people managed 
to produce a tape on this subject. They were Bill 
Preston, Peter Warden, Cyril Stanley, and Roy 
Renolds. Bill gave details of some of the club's acti- 
vities while Peter's tape asked if people were interested 
in meeting others or wanted an interesting hobby. This 
was interspersed with very short musical interludes. 
In contrast, Cyril's tape was much more ambitious, 
indeed more of a programme than an advertisement. 
The final tape and ultimate winner was entered by 
Roy. Roy is a past master in making these tapes 
(perhaps this is one reason why others don't enter a 
tape!). He has a brand of humour which he success- 
fully transfers on to tape, giving a true but humorous 
theme for his winning tape. After the judging, a 
lengthy and interesting discussion took place. Now- 
adays members don't mind voicing their opinions 
about tapes heard and the entrants welcome these 
down -to -earth comments. 
Ken Preston and Peter Warden went along with a 
portable to record the voice of Mr Harry Threadgold 
who at 97 is the oldest Freeman in the City of Coven- 
try. After a brief problem with the machine, the 
interview took place with Peter acting as interviewer 
and Ken at the controls. As Mr Threadgold is almost 
totally deaf, the interviewer had to shout very loudly 
making the operator's job extremely difficult. How- 
ever, Ken overcame this problem magnificently and 
the club were able to look back on the days of the 
1890's. 
Further information from the Secretary, Mr K. W. 
Preston, 42 Four Pounds Avenue. Coventry. 

Natural History Visit 
At the invitation of Mr H. G. Harrell, the naturalist, 
author and broadcaster, a party of members from 
the South Devon TRC and friends spent a very pleas- 
ant evening at his residence at South Brent. Record- 
ing of a talking raven (with a near human voice) and 
a seal playing a mouth organ, toy piano and bells, 
were some of the unusual sounds captured on tape. 
A complete entertainment show was presented by the 
seal who carries out instructions from Mr Hurrel in 
three languages - English, French and Gaelic. Unex- 
pected entertainment was provided when a swarm of 
bees was spotted and duly 'captured' with the help 
of members W. R. Owen and H. Heal who are both 
bee -keepers. 
Members are busy preparing for a variety of amateur 
tape recording contests including three sponsored by 
the club itself. These are the Stockman Cup Competi- 
tion, The PPC Trophy Contest and the 'Silver Spoon' 
Trophy. The committee are now finalizing details of 
next seasons meeting and details arc available from 
The Hon. Secretary, Gordon Furneaux, 45 Kenwyn 
Road, Ellacombe, Torquay. 

Visit from Leicester Club 
Gordon Routh of the Rugby TRC was responsible for 
the very excellent programme presented to visiting 
members of the Leicester Club recently. He started 
by talking about the synchronization of sound (tape) 
with eine film and then presented his quiz tape which 
was won by John Moule, Leicester secretary, with 
one of his lady members taking the runner up's prize. 
Gordon's film lasted about 30-45 minutes and depicted 
Malta as he saw it when serving there with the Army 
from 1959 to 1961. It was only during the last six 
months of his stay that he acquired a eine camera 
and viewers were quickly transported from the Central 
to that Mediterrannean island in the sun. As Gordon 
concluded, 'The Maltese, like the rest of us, like to 
sit in the sunshine and do nothing!' 
Mr Dutson introduced Leicester's tape entitled Re- 
winds of 1966. These extracts from their activities 
last year gave an indication of how active this club 
has been and how likely they are to take the ATR 
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TAPE CLUB NEWS 

News from (he Federation 
There was quite a good attendance at the AGM and a 
number of members took the opportunity to use 
their proxy voting rights. There were no fresh 
nominations and the 1966 Council was again put into 
office. One major decision was taken: to change the 
title to FEDERATION OF BRITISH TAPE RE- 
CORDISTS AND CLUBS. This brings in the asso- 
ciate members but leaves the well-known symbol and 
initials unchanged. 
All keen amateur recording enthasiasts must know 
Cyril Rex-Hassan as the Director of the International 
Audio Festival and Fair, and since 1964 as the hard- 
working Chairman of the BATRC Committee. They 
may not know of the amount of effort and support, 
both practical and firancial. that he has put into this 
task, or of his 'behind the scenes' backing of the 
amateur tape recordist whenever possible. It was in 
appreciation of this that the Federation Council 
recently invited him to become their first Vice Presi- 
dent. He warmly accepted and now all wish Mr 
Bex-Hassan a long and enjoyable term of office. 

Southend Teenagers' Recording Society 
Since the club's last report was published in ATR. 
they have achieved a tremendous amount under their 
enthusiastic president, 16-year-old Terry Mcndoza 
(seen holding mic in photograph). 
A wealth of interviews with famous celebrities have 
been recorded for the society's hospital broadcast 
programmes including Rawicz and Landauer, Dave 
Allen, Pete Murray and Elsie and Doris Waters. The 
most distinguished interviewee to date has been the 
Rt. Hon. Dr Horace King JP, Speaker of the House 
of Commons. Copies of most of these interviews have 
been given to the local junior Toe H broadcast unit 
for their fortnightly programmes. 
The society was called upon to provide background 
period music at the Kingsway Theatre, Hadleigh tor 
their Night at the Gaieties in aid of charity. They 

also had a large team of members taping at various 
strategic positions around the theatre. The subsequent 
six hours of recording were condensed in a busy 
editing session to a one hour programme which was 
broadcast by Toe H to the five local hospitals. 
Gary Miller has been appointed editor of the new 
club newsletter Vibration and David Riebald has 
taken over the task of technician of the interviewing 
team. 
The society have recently started a new monthly com- 
petition in which members have to provide 5 minute 
Masterpieces which are judged by the whole society; 
the winners of each month are entered for the finals 
at the end of the year to find the STRS Tape of the 
Year. The winner of the first contest was D. Riebold 
with his entry - a doctored version of the William 
Tell Overture (with apologies to Rossini), complete 
with pistol shots, chipmunk ducts, tuneful gurglings 
and impromptu drumming all made on a Robuk Rk4. 
Viv Fisher was winner of the second contest with 
bis Madvertisements, a light look at how misleading 
TV commercials can be. 
Terry Mcndoza has gained his Silver Duke of Edin- 
burgh Award with Sound Appreciation as one of the 
sections and is now working for the Gold Medal. 
The scripting team of STRS. Ray Butler and Ian 
Fagelson. have now gained professional status through 
the club although they are only 15 years old! They 
had some portions of their comedy script accepted 
by the BBC in the radio show. I'm Sorry, I'll Read 
That Again. 
The society turned out in force to record the Morris 
Dancing in the Pedestrian Precinct of Southend High 
Street; part of the National Folk Week celebrations. 
During half-term, the first two of a new series of 20 
minute Tickled Pink programmes for Radio Barnsley 
were recorded, using the Brencll Mk 5 recorder. 
Photographer Anthony Green must be thanked for his 
excellent job as principal DJ. 
A team of three, including Michael Brown the newest 

member, took along some equipment to the Palace 
Theatre a fortnight ago to supplement the Palaces' 
panalrope for the Westcliff Drama Group's produc- 
tion You Can't Take It With You. In addition to 
sound effects they supplied period music on 78's to 
link scenes and give atmosphere. Another recording 
team has been to record the repertoire of a local 
classical trio, Frank Sawyers Concert Parly to be 
made into a practice disc. Among the pieces recorded 
were Sempre Libre from Traviata and Dells Song 
from Tales of Hoffman. 
Details of membership from the President, Terry 
Mcndoza, 28 Hall Park Avennc, Wesicliff-on-Sca, 
Essex. 

The Moment of Truth! 
How interested arc members in using their equipment, 
especially for creating tapes? This was the half- 
yearly competition Advertisement for the Coventry 
Tape Recording Club. Alas, only four people managed 
to produce a tape on this subject. They were Bill 
Preston. Peter Warden. Cyril Stanley, and Roy 
Renolds. Bill gave details of some of the club's acti- 
vities while Peter's tape asked if people were interested 
in meeting others or wanted an interesting hobby. This 
was interspersed with very short musical interludes. 
In contrast. Cyril's tape was much more ambitious, 
indeed more of a programme than an advcrliscmcnl. 
The final tape and ultimate winner was entered by 
Roy. Roy is a past master in making these tapes 
(perhaps this is one reason why others don't enter a 
tape!). He has a brand of humour which he success- 
fully transfers on to tape, giving a true but humorous 
theme for his winning tape. After the judging, a 
lengthy and interesting discussion look place. Now- 
adays members don't mind voicing their opinions 
about tapes heard and the entrants welcome these 
down-to-earth comments. 
Ken Preston and Peter Warden went along with a 
portable to record the voice of Mr Harry Threadgold 
who at 97 is the oldest Freeman in the City of Coven- 
try. After a brief problem with the machine, the 
interview took place with Peter acting as interviewer 
and Ken at the controls. As Mr Threadgold is almost 
totally deaf, the interviewer had to shout very loudly 
making the opcra'or's job extremely difficult. How- 
ever, Ken overcame this problem magnificently and 
the club were able to look back on the days of the 
1890's. 
Further information from the Secretary, Mr K. W. 
Preston, 42 Poor Pounds Avenue, Coventry. 

Natural History Visit 
At the invitation of Mr H. G. Hurrell. the naturalist, 
author and broadcaster, a party of members from 
the South Devon TRC and friends spent a very pleas- 
ant evening at his residence at South Brent. Record- 
ing of a talking raven (with a near human voice) and 
a seal playing a mouth organ, toy piano and bells, 
were some of the unusual sounds captured on tape. 
A complete cntenainmcnl show was presented by the 
seal who carries out instructions from Mr Hurrel in 
three languages - English, French and Gaelic. Unex- 
pected entertainment was provided when a swarm of 
bees was spotted and duly 'captured' with the help 
of members W. R. Owen and H. Heal who are both 
bee-keepers. 
Members are busy preparing for a variety of amateur 
tape recording contests including three sponsored by 
the club itself. These are the Stockman Cup Competi- 
lion. The PPC Trophy Contest and the 'Silver Spoon' 
Trophy. The committee arc now finalizing details of 
next seasons meeting and details arc available from 
The Hon. Secretary, Gordon Farneaux, 45 Kcnwyn 
Road, EUacombe, Torquay. 

Visit from Leicester Club 
Gordon Routh of the Rugby TRC was responsible for 
the very excellent programme presented to visiting 
members of the Leicester Club recently. He started 
by talking about the synchronization of sound (tape) 
with cine film and then presented his quiz tape which 
was won by John Moule, Leicester secretary, with 
one of his lady members taking the runner up's prize. 
Gordon's film lasted about 30-45 minutes and depicted 
Malta as he saw it when serving there with the Army 
from 1959 to 1961. It was only during the last six 
months of his stay that he acquired a cinc camera 
and viewers were quickly transported from the Central 
to that Mediterrannean island in the sun. As Gordon 
concluded, 'The Maltese, like the rest of us, like to 
sit in the sunshine and do nothing!' 
Mr Dutson introduced Leicester's tape entitled Re- 
winds of 1966. These extracts from their activities 
last year gave an indication of how active this club 
has been and how likely they arc to lake the ATR 
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Challenge Cup next year. 
Secretary of the Rugby Club is Mrs Janet Clarke, 11 
Craven Road, Rugby. 

New Equipment 
Despite the warm weather and other summer attrac- 
tions, Barrow Soundtrack Club unanimously agreed 
to continue weekly meetings at their studio. In fact. 
two new members were welcomed during the season. 
They joined at a particularly interesting meeting when 
Secretary Ron Duxbury was demonstrating the club's 
latest acquisition on the technical side: a Brennel 
Mark 5. Members had decided some months ago that 
the club needed a tape recorder to be kept per- 
manently in the studio for use by any member at any 
time. After the success of the Spring Jumble Sale which 
realized a profit of £42, all members had been looking 
for an appropriate tape recorder and are very pleased 
at the choice made. 

Proceeds from a summer jumble sale have been ear- 
marked for club librarian John Duxbury to construct 
a portable plug box capable of being used on any 
plug point. This is essential when members visit 
other organizations to play back documentaries, sound 
magazine programmes and so on. 

A successful drama night was presented by the club's 
three lady members and ladies from the Ulverston 
Outsiders Drama Group. A comedy sketch was re. 
corded as well as satirical 'commercials' which had 
been written by club member Brian Rayner. These 
will be used in the club's weekly programmes at 
Ostley House for the Blind. 

Mrs J. Rayner, Press Officer, will be glad to supply 
further details of the club. Her address is 123 Abbey 
Road, Barrow-inFurness. Lanes. 

New Members 
As the result of an appeal through Club News, the 
Newcastle and District TRC have now welcomed their 

first lady member. The presence of other prospective 
members has swelled summer attendance figures to 
an all time high. 

The latest edition of the club's sound magazine Sound - 
A -Bout was the longest to date and probably the 
best. Encouragingly, many more members' contribu- 
tions were received than usual. 

Another session of the always popular tape sketches 
was held. Secretary Ron Turner remarks that while 
not exactly dramatic masterpieces, the sketches have 
the virtues of encouraging use of the microphone and 
drawing in many of the members as well as pro. 
viding great entertainment. 
The most interesting evening from a practical stand- 
point was attributed to Chairman Malcolm Hill when 
he knocked up a mains unit for a battery portable 
from scratch in about 90 minutes - and it worked 
without a hitch! A programme of excursions was 
also planned for July and August. ranging as far 
north as Alnwick Castle and as far south as York. 
To complete the summer 'break', the club has a round 
robin circulating. 

More information about the club from R. Turner. 
Secretary, 43 Richmond Street, Gateshead 8. Co 
Durham. 

Visit to Generating Station 
Members of the Derby TRC recently visited the Elec- 
tricity Generating Station at Willington. Originally 
it was hoped to make recordings for a future docu- 
mentary. but the East Midlands Electricity Board 
would not allow this so members had to be content 
with just an interesting evening. 

A later meeting was well attended considering the 
glorious sunshine outside. Martin Stanway, who at 17 
is one of the younger members, presented a taped 
programme in the series All your Own, which in- 
cluded two humorous sketches, a dash of music 
and an interview with Cliff Richard. The competi- 
tion, A Driving Lesson, was won by Dennis Land 

and Alf Stanway completed the evening with a talk 
called Microphones in which he described the dif- 
ferent types and their characteristics. 

Members arc now sporting the lapel badges supplied 
by the Midlands Association of Tape Recording Clubs. 
More information about the club can be obtained from 
A. F. Stanway, 8 Midland Road. Derby. 

Sound Hunt 
A recent meeting of the Brighton TRC had a broad 
and interesting theme: Brighton's Night Life. This 
meeting took the form of a sound hunt to obtain 
recordings to illustrate the theme. in this respect it 
was not very successful but a number of interesting 
local sounds were found including a Jazz band. amuse- 
ment arcades, bus and railway stations, a chiming 
clock (one of the few left in the Brighton area), and 
a racing cycle meeting at Preston Park. 

Other meetings have included microphone demon- 
strations and production of a story combined with 
sound effects on tape. 

Mr Robert Gunnel, station manager of BBC's Radio 
Brighton, arranged to visit the club to discuss the 
implications of local radio to club members but at 
the time of going to press, results of this meeting 
were not available. 

The Hon. Secretary of the Brighton Club is K. Upton. 
47 Kingsley Road, Brighton. 

From the BBC 
Over a thousand tape enthusiasts sent up for the 
rules of this year's tape recording competition run 
by the BBC North from Manchester. And that 
should mean that the man who handles the compe- 
tition, John Ecclestone, will do some pretty big 
business with the GPO any minute now. The com- 
petition, on the theme On the Move, closes 30 
September 1967. 

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 pre- 
pared 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 
(Scotland) 

Newcastle 
(Northumberland) 

Middlesbrough 
(N.E. Yorks) 

Manchester 
(Lancs) 

Leamington Spa 
(Warwicks) 

Newport 
(Mon) 

Ripley 
(Surrey) 

Hadleigh 
(Essex) 

THE 

James Kerr & Co. Ltd., 435 Sauchiehall Street, 
Glasgow C.2. Telephone DOU 0988. 

J. G. Windows Ltd., Central Arcade, 
Newcastle upon Tyne 1. Telephone 21356. 

McKenna & Brown (Photographic) Ltd.. 
112 Linthorpe Road, Middlesbrough. Tel. 46958. 

Lancs Hi Fidelity Ltd., 8 Deansgate, 
Manchester 3. Telephone DEA 3825. 

Tyson's, 41 Russell Street, Leamington Spa. 
Telephone 24935. 

Gwent Audio Centre, 106 Commercial Road, 
Newport. Telephone 52495. 

Mobile Audio Consultants, Villacousta, 
Portsmouth Road, Ripley. Telephone Ripley 3377. 

Croisette Radio Ltd., 212 London Road, 
Hadleigh. Telephone Southend -on -Sea 557490. 
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Mr. E. H. McCosh 
Mr. T. D. Simmons 

Mr. F. Moore 

Mr. I. G. Brown 

Mr. W. Tyson 
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Challenge Cup next year. 
Secretary of the Rugby Club is Mrs Janet Clarke, 11 
Craven Road. Rugby. 

New Equipment 
Despite the warm weather and other summer attrac- 
tions, Barrow Sonndtrack Club unanimously agreed 
to continue weekly meetings at their studio. In fact, 
two new members were welcomed during the season. 
They joined at a particularly interesting meeting when 
Secretary Ron Duxbury was demonstrating the club's 
latest acquisition on the technical side; a Brennel 
Mark 5. Members had decided some months ago that 
the club needed a tape recorder to be kept per- 
manently in the studio for use by any member at any 
time. After the success of the Spring Jumble Sale which 
realized a profit of £42. all members had been looking 
for an appropriate tape recorder and arc very pleased 
at the choice made. 
Proceeds from a summer jumble sale have been ear- 
marked for club librarian John Duxbury to construct 
a portable plug box capable of being used on any 
plug point. This is essential when members visit 
other organizations to play back documentaries, sound 
magazine programmes and so on. 
A successful drama night was presented by the club's 
three lady members and ladies from the Ulverslon 
Outsiders Drama Group. A comedy sketch was re- 
corded as well as satirical "commercials' which had 
been written by club member Brian Rayner. These 
will be used in the club's weekly programmes at 
Ostlcy House for the Blind. 
Mrs J. Rayner, Press Officer, will be glad to supply 
further details of the club. Her address is 123 Abbey 
Road. Barrow-in-Furness. Lanes. 

New Members 
As the result of an appeal through Club News, the 
Newcastle and District TRC have now welcomed their 

first lady member. The presence of other prospective 
members has swelled summer attendance figures to 
an all time high. 
The latest edition of the club's sound magazine Sound- 
A-Bout was the longest to date and probably the 
best. Encouragingly, many more members' contribu- 
tions were received than usual. 
Another session of the always popular tape sketches 
was held. Secretary Ron Turner remarks that while 
not exactly dramatic masterpieces, the sketches have 
the virtues of encouraging use of the microphone and 
drawing in many of the members as well as pro- 
viding great entertainment. 
The most interesting evening from a practical stand- 
point was attributed to Chairman Malcolm Hill when 
he knocked up a mains unit for a battery portable 
from scratch in about 90 minutes - and it worked 
without a hitch! A programme of excursions was 
also planned for July and August, ranging as far 
north as Alnwick Castle and as far south as York. 
To complete the summer 'break', the club has a round 
robin circulating. 
More information about the club from R. Turner, 
Secretary. 43 Richmond Street, Gateshead 8. Co 
Durham. 

Visit to Generating Station 
Members of the Derby TRC recently visited the Elec- 
tricity Generating Station at Willington. Originally 
it was hoped to make recordings for a future docu- 
mentary. but the East Midlands Electricity Board 
would not allow this so members had to be content 
with just an interesting evening. 
A later meeting was well attended considering the 
glorious sunshine outside. Martin Stanway. who at 17 
is one of the younger members, presented a taped 
programme in the series AU your Own. which in- 
cluded two humorous sketches, a dash of music 
and an interview with Cliff Richard. The competi- 
tion, A Driving Lesson, was won by Dennis Land 

and Alf Stanway completed the evening with a talk 
called Microphones in which he described the dif- 
ferent types and their characteristics. 
Members arc now sporting (he lapel badges supplied 
by the Midlands Association of Tape Recording Clubs. 
More information about the club can be obtained from 
A. F. Stanway. 8 Midland Road, Derby. 

Sound Hunt 
A recent meeting of the Brighton TRC had a broad 
and interesting theme: Brighton's Night Life. This 
meeting took the form of a sound hunt to obtain 
recordings to illustrate the theme. In this respect it 
was not very successful but a number of interesting 
local sounds were found including a Jazz band, amuse- 
ment arcades, bus and railway stations, a chiming 
clock (one of the few left in the Brighton area), and 
a racing cycle meeting at Preston Park. 
Other meetings have included microphone demon- 
strations and production of a story combined with 
sound effects on tape. 
Mr Robert Gunnel, station manager of BBC's Radio 
Brighton, arranged to visit the club to discuss the 
implications of local radio to club members but at 
the time of going to press, results of this meeting 
were not available. 
The Hon. Secretary of the Brighton Club is K. Upton. 
47 Kingsley Road. Brighton. 

From the BBC 
Over a thousand tape enthusiasts sent up for the 
rules of this year's tape recording competition run 
by the BBC North from Manchester. And that 
should mean that the man who handles the compe- 
tition, John Ecclcstone, will do some pretty big 
business with the GPO any minute now. The com- 
petition. on the theme On the Move, closes 30 
September 1967. 

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 arc pre- 
pared 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 slock of a particular model, please bear with him for new supplies will certainly be in 
transit. 

Centre Dealer's Address Ask for 
Glasgow 

(Scotland) 
James Kerr & Co. Ltd., 435 Sauchiehall Street, 
Glasgow C.2. Telephone DOU 0988. 

Mr. E. H. McCosh 
Mr. T. D. Simmons 

Newcastle 
(Northumberland) 

J. G. Windows Ltd.. Central Arcade. 
Newcastle upon Tyne 1. Telephone 21356. Mr. F. Moore 

Middlesbrough 
(N.E. Yorks) 

McKenna & Brown (Photographic) Ltd., 
112 Linthorpe Road, Middlesbrough. Tel. 46958. Mr. I. G. Brown 

Manchester 
(Lanes) 

Lanes Hi Fidelity Ltd., 8 Deansgate, 
Manchester 3. Telephone DEA 3825. 

Leamington Spa 
(Warwicks) 

Tyson's, 41 Russell Street, Leamington Spa. 
Telephone 24935. Mr. W. Tyson 

Newport 
(Mon) 

Gwent Audio Centre. 106 Commercial Road, 
Newport. Telephone 52495. Mr. K. Holland 

Ripley 
(Surrey) 

Mobile Audio Consultants. Villacousla, 
Portsmouth Road, Ripley. Telephone Ripley 3377. Mr. D. Rose 

Hadleigh 
(Essex) 

Croisette Radio Ltd., 212 London Road, 
Hadleigh. Telephone Southend-on-Sea 557490. 

Mr. C. Honey 
Mr. B. A. Croisette 

THE RECTAVOX COMPANY, CENTRAL BUILDINGS, WALLSEND, NORTHUMBERLAND 
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PHILIPS STEREO CASSETTE RECORDER NOW COMPLETE WITH TWO HI -FI 

LOUDSPEAKER BOXES AT BIG SAVING 

Philips Stereo Cassette Recorder EL3312 
now comes complete with two GL559 High 
Fidelity loudspeaker boxes for super sound 
... big sound! Plus a highly sensitive stereo 
microphone, demonstration cassette, library 
rack and direct recording /playback leads. 
At a greatly reduced price of only 55 gns. 
Nowhere else can you get so superb a stereo 
recording and playback combination, beau- 
tifully styled in selected teak veneers, at so 
low a price. The loudspeaker boxes are 
completely separate from the recorder itself, 
so you can position them permanently for 
optimum stereo effect. And the three units 
look so superb that you can leave them on 
view) right in the living room. 

The EL3312 is small 
but powerful 
Philips Cassette system has eliminated the 
need for large space- wasting equipment. 

26 That's why it's called the `Compact 

Cassette' system! You can easily fit the 
EL3312 and its speakers into existing book- 
shelves. Yet the sound output is out of all 
proportion to the size -powerful proof of 
Philips skill in micro -miniaturisation. 

Compact Cassettes 
To make recordings, mono or stereo, just 
snap -in a Philips Compact Cassette. Two 
sizes are available -C6o (6o minutes) at 
17j6 and C90 (90 minutes) at 25' -. An 
anti -erasure device safeguards valuable 
recordings. 

Hundreds of Musicassettes 
You can playback your own recordings. Or 
snap -in any of the hundreds of Musi- 
cassettes now in the shops. LP Musi- 
cassettes cost 40!- each. EP Musicassettes 
cost 14j6. All Musicassettes are stereo 
recordings, but will give full reproduction 
using mono cassette equipment. 

r 
Learn it all. For full colour brochure 
post this coupon to: Philips Electri- 
cal Ltd., Tape Recorder Dept., 
Century House, Shaftesbury 
Avenue, London, WCz. 

Name 

Address 

PHILIPS PHILIPS 
L J 
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PHILIPS STEREO CASSETTE RECORDER NOW COMPLETE WITH TWO HI-FI 

LOUDSPEAKER BOXES AT BIG SAVING 

26 

Philips Stereo Cassette Recorder EL3312 
now comes complete with two GL559 High 
Fidelity loudspeaker boxes for super sound 
... big sound! Plus a highly sensitive stereo 
microphone, demonstration cassette, library 
rack and direct recording/playback leads. 
At a greatly reduced price of only 55 gns. 
Nowhere else can you get so superb a stereo 
recording and playback combination, beau- 
tifully styled in selected teak veneers, at so 
low a price. The loudspeaker boxes are 
completely separate from the recorder itself, 
so you can position them permanently for 
optimum stereo effect. And the three units 
look so superb that you can leave them on 
view, right in the living room. 

The EL33IZ is small 
but powerful 
Philips Cassette system has eliminated the 
need for large space-wasting equipment. 
That's why it's called the 'Compact 

Cassette' system! You can easily fit the 
EL3312 and its speakers into existing book- 
shelves. Yet the sound output is out of all 
proportion to the size—powerful proof of 
Philips skill in micro-miniaturisation. 

Compact Cassettes 
To make recordings, mono or stereo, just 
snap-in a Philips Compact Cassette. Two 
sizes are available—C60 (60 minutes) at 
17/6 and C90 (90 minutes) at 25/-. An 
anti-erasure device safeguards valuable 
recordings. 

Hundreds of Musicassettes 
You can playback your own recordings. Or 
snap-in any of the hundreds of Musi- 
cassettes now in the shops. LP Musi- 
cassettes cost 40 - each. EP Musicassettes 
cost 14/6. All Musicassettes are stereo 
recordings, but will give full reproduction 
using mono cassette equipment. 

Learn it all. For full colour brochure 
post this coupon to: Philips Electri- 
cal Ltd., Tape Recorder Dept., 
Century House, Shaftesbury 
Avenue, London, WCz. 

Name 

Address 
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I ATR Hi -Fi Section I 

TEST REPORT 

GRIM 
HI-FI STEREO 

AMPLIFIER 

$V4OM 
by Peter Knight 

Of fairly recent issue from the German 
house of Grundig, this fully transistorized 
stereo amplifier is designed to yield a con- 
tinuous sine wave (rms) output of 15 watts 
per channel with a distortion content below 
i% across 5 ohms. Music power is given 
as 20 watts per channel across the same 
value load. 
Although somewhat bulkier than we have 
come to expect from recent transistor hi -fi 
amplifier development, the size is not so 
large as to prohibit placement upon a shelf 
or wall- furniture in accordance with the 
requirements of contemporary, domesticated 
hi -fi. The measurements, in fact, are about 
16 x 11 x 6 inches - the shortest dimen- 
sion being the height, as revealed in Fig. 1. 
The circuits employ a total of 25 transistors, 
15 semiconductor diodes and 2 rectifiers, 
and they work from a mains supply of 110/ 
130V or 220/240V, 50 or 60Hz. Consump- 
tion is in the region of 20 watts quiescent, 
rising to about 80 watts under conditions 
of full drive; clearly indicating, therefore, 
that the power amplifier stages are biased 
for class B working - not by any means un- 
common for this kind of amplifier. 
It is very pleasant to look at. The front is 
finished in brushed aluminium with dark 
edging and the cabinet can be obtained in 
natural matt walnut or oiled teak. There are 
four main control knobs (calibrated) and 
seven push- buttons. The controls give 
volume (or loudness, as explained later), 
balance, treble and bass. 
The press- buttons select the required input, 
matching with the input sockets, giving 
magnetic and ceramic pick -up, tuner, tape 
recorder or programme signals of similar 
level mono /stereo, mains on /off and linear/ 
loudness action to the volume control. This 

Hi -Fi 
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Fig. 1. General appearance of amplifier. 
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Fig. 2. Showing how power output falls with increasing load resistance. 

latter button in its linear setting removes the 
frequency compensating components from 
the volume control, causing this to act 
linearly, as any ordinary volume control. In 
the other setting, however, compensation is 
applied to the control which mainly causes 
the bass response of the amplifier to rise 
as the setting of the volume control is 
reduced. A volume control with such charac- 
teristics is called loudness control. 
When the mains on /off switch button is 
depressed, a small pilot light in the bottom 
left -hand corner of the front panel illu- 
minates, indicating that the amplifier is 
energized. 
All the sockets are located neatly at the 
rear of the amplifier and, of course, they 
are DIN type. They include four for pro- 
gramme signals, two for the loudspeakers 
and one carrying a mains supply for con- 
necting to a record player, tuner etc. 

The magnetic pick -up input has a sensitivity 
voltage of 3mV across 47Kohms and when 
this input is selected the signal passes 
through an equalizer tailored to CCIR. The 
Ceramic (or crystal) pick -up input is un- 
equalized, of course, and has a sensitivity 
voltage of 200mV across 1M. Pick -ups like 
the Decca Deram require an interposing 
filter for the best bass output (usually a 
series resistor is sufficient). The inputs for 
both tape recorder and tuner have a sen- 
sitivity of 200mV across 470Kohms. The 
maximum inputs that can be applied are 
100mV to the magnetic pick -up and 5V to 
the other ones. These represent a very good 
overload margin! 
Dc- coupling is used almost completely from 
start to finish of the circuit, and this holds 
up the bass output to sub -bass frequencies. 
Indeed, substantial power is delivered at 
10Hz. Although this goes towards a good 27 
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Of fairly recent issue from the German 
house of Grundig, this fully transistorized 
stereo amplifier is designed to yield a con- 
tinuous sine wave (rms) output of 15 watts 
per channel with a distortion content below 
i% across 5 ohms. Music power is given 
as 20 watts per channel across the same 
value load. 
Although somewhat bulkier than we have 
come to expect from recent transistor hi-fi 
amplifier development, the size is not so 
large as to prohibit placement upon a shelf 
or wall-furniture in accordance with the 
requirements of contemporary, domesticated 
hi-fi. The measurements, in fact, are about 
16 x 11 X 6 inches - the shortest dimen- 
sion being the height, as revealed in Fig. 1. 
The circuits employ a total of 25 transistors, 
15 semiconductor diodes and 2 rectifiers, 
and they work from a mains supply of 110/ 
130V or 220/240V, 50 or 60Hz. Consump- 
tion is in the region of 20 watts quiescent, 
rising to about 80 watts under conditions 
of full drive; clearly indicating, therefore, 
that the power amplifier stages are biased 
for class B working — not by any means un- 
common for this kind of amplifier. 
It is very pleasant to look at. The front is 
finished in brushed aluminium with dark 
edging and the cabinet can be obtained in 
natural matt walnut or oiled teak. There are 
four main control knobs (calibrated) and 
seven push-buttons. The controls give 
volume (or loudness, as explained later), 
balance, treble and bass. 
The press-buttons select the required input, 
matching with the input sockets, giving 
magnetic and ceramic pick-up, tuner, tape 
recorder or programme signals of similar 
level mono/stereo, mains on/off and linear/ 
loudness action to the volume control. This 
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Fig. 1. General appearance of amplifier. 
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Fig. 2. Showing how power output falls with increasing load resistance. 

latter button in its linear setting removes the 
frequency compensating components from 
the volume control, causing this to act 
linearly, as any ordinary volume control. In 
the other setting, however, compensation is 
applied to the control which mainly causes 
the bass response of the amplifier to rise 
as the setting of the volume control is 
reduced. A volume control with such charac- 
teristics is called loudness control. 
When the mains on/off switch button is 
depressed, a small pilot light in the bottom 
left-hand corner of the front panel illu- 
minates, indicating that the amplifier is 
energized. 
All the sockets are located neatly at the 
rear of the amplifier and, of course, they 
are DIN type. They include four for pro- 
gramme signals, two for the loudspeakers 
and one carrying a mains supply for con- 
necting to a record player, tuner etc. 

The magnetic pick-up input has a sensitivity 
voltage of 3mV across 47Kohms and when 
this input is selected the signal passes 
through an equalizer tailored to CCIR. The 
Ceramic (or crystal) pick-up input is un- 
equalized, of course, and has a sensitivity 
voltage of 200mV across 1M. Pick-ups like 
the Decca Deram require an interposing 
filter for the best bass output (usually a 
series resistor is sufficient). The inputs for 
both tape recorder and tuner have a sen- 
sitivity of 200mV across 470Kohms. The 
maximum inputs that can be applied are 
lOOmV to the magnetic pick-up and 5V to 
the other ones. These represent a very good 
overload margin! 
Dc-coupling is used almost completely from 
start to finish of the circuit, and this holds 
up the bass output to sub-bass frequencies. 
Indeed, substantial power is delivered at 
10Hz. Although this goes towards a good 27 
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specification, the author is by no means 
happy about the response being kept up at 
such low (sub- audio) frequencies. After all, 
the lowest frequency likely to be repro- 
duced is only about 16Hz, so why hold the 
power response almost wide open for lower 
frequencies? 
This leads directly to two problems. One, 
sub -audio spurious signals, such as easily 
generated by crystal and ceramic pick -up 
cartridges from motor rumble and all kinds 
of forced vibration (indeed, the ceramic 
piezo effect is used in transducers to indi- 
cate pressure changes), can result in the 
reproduction being somewhat 'muddy' at 
depth and two, it makes transformer - 
coupling from the amplifier to the loud- 
speakers virtually impossible. 
This is because at sub -audio frequencies 
the impedance reflected across the primary 
of a speaker matching transformer is pretty 
well zero ohms, and with such speaker 
loading the output transistors can 'blow 
up'. That is, if there is no fuss or other 
protection! This is a pity since the output 
impedance is only 5 ohms, anyway. True, 
Grundig make 5 ohm speakers for use with 
the amplifier, ensuring that its full power is 
delivered to them, but many enthusiasts 
already have 15 ohm systems which they 
would care to use should they purchase the 
SV40M, and many would immediately con- 
template the use of a speaker matching 
transformer. 
What happens to the power output with 
15 ohms across the output load? This is 
shown in the curve (by Grundig) in Fig. 2. 
The power at this load is about 8 watts 
against 15 watts at just over 8 ohms. Full 
power is delivered at 4 ohms, and Grundig 
rate full output power as being available 
for impedances between 3 and 9 ohms. I 

28 am certain that if I had this amplifier I would 
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Fig. 4. Family of 'loudness' curves at various settings of the volume. 

install a high -pass filter and a matching 
transformer (of good design, of course) so 
that I was sure of all the available power 
being delivered to my 15 ohm speakers. 
Another questionable feature, so far as the 
author is concerned, is the loudness con- 
trol /linear press- button and associated net- 
works. If one wants more bass when listen- 
ing at low -level it is quite easy to apply with 
the bass control proper. According to the 
loudness contours, as we hear sounds from 
low to high frequencies at different inten- 
sities, by Fletcher and Munson, the treble 
should also be lifted by a smaller amount 
than the bass. 

Frequency Response Test 
A frequency response test was applied to 
the amplifier to get some idea of how the 
'loudness' action was tailored. Fig. 3 shows 

the overall measured frequency response in 
full -line with the volume control linear and 
with the tone controls adjusted for the best 
possible square -wave reproduction at 
1,000Hz (see later). The response, as will 
be seen, is flat within a fraction of a decibel 
from 50 to 20,000Hz; but even running 
'linear' there was a tendency for the bass to 
rise from 50Hz downwards in frequency. At 
10Hz the response was almost 1.5dB up! 
This could, however, be reduced by turning 
down the bass control from the desirable 
square -wave setting. 
With the press- button to 'loudness' the bass 
response certainly lifts as shown by the 
broken -line curve. This was taken with the 
volume control set to position '4' on its 
calibration. The separate decibel scale 
shows that this rises well above 20dB at 
about 30Hz, and then upwards rapidly at 
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Fig. 3. Frequency response characteristics (dolled-line curve 'loudness control' action). 
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specification, the author is by no means 
happy about the response being kept up at 
such low (sub-audio) frequencies. After all, 
the lowest frequency likely to be repro- 
duced is only about 16Hz, so why hold the 
power response almost wide open for lower 
frequencies? 
This leads directly to two problems. One. 
sub-audio spurious signals, such as easily 
generated by crystal and ceramic pick-up 
cartridges from motor rumble and all kinds 
of forced vibration (indeed, the ceramic 
piezo effect is used in transducers to indi- 
cate pressure changes), can result in the 
reproduction being somewhat 'muddy' at 
depth and two, it makes transformer- 
coupling from the amplifier to the loud- 
speakers virtually impossible. 
This is because at sub-audio frequencies 
the impedance reflected across the primary 
of a speaker matching transformer is pretty 
well zero ohms, and with such speaker 
loading the output transistors can 'blow 
up'. That is, if there is no fuss or other 
protection! This is a pity since the output 
impedance is only 5 ohms, anyway. True, 
Grundig make 5 ohm speakers for use with 
the amplifier, ensuring that its full power is 
delivered to them, but many enthusiasts 
already have 15 ohm systems which they 
would care to use should they purchase the 
SV40M, and many would immediately con- 
template the use of a speaker matching 
transformer. 
What happens to the power output with 
15 ohms across the output load? This is 
shown in the curve (by Grundig) in Fig. 2. 
The power at this load is about 8 watts 
against 15 watts at just over 8 ohms. Full 
power is delivered at 4 ohms, and Grundig 
rate full output power as being available 
for impedances between 3 and 9 ohms. I 
am certain that if I had this amplifier I would 

install a high-pass filter and a matching 
transformer (of good design, of course) so 
that I was sure of all the available power 
being delivered to my 15 ohm speakers. 
Another questionable feature, so far as the 
author is concerned, is the loudness con- 
trol/linear press-button and associated net- 
works. If one wants more bass when listen- 
ing at low-level it is quite easy to apply with 
the bass control proper. According to the 
loudness contours, as we hear sounds from 
low to high frequencies at different inten- 
sities, by Fletcher and Munson, the treble 
should also be lifted by a smaller amount 
than the bass. 

Frequency Response Test 
A frequency response test was applied to 
the amplifier to get some idea of how the 
'loudness' action was tailored. Fig. 3 shows 

the overall measured frequency response in 
full-line with the volume control linear and 
with the tone controls adjusted for the best 
possible square-wave reproduction at 
1,000Hz (see later). The response, as will 
be seen, is flat within a fraction of a decibel 
from 50 to 20,000Hz: but even running 
"linear" there was a tendency for the bass to 
rise from 50Hz downwards in frequency. At 
10Hz the response was almost 1-5dB up! 
This could, however, be reduced by turning 
down the bass control from the desirable 
square-wave setting. 
With the press-button to 'loudness' the bass 
response certainly lifts as shown by the 
broken-line curve. This was taken with the 
volume control set to position '4' on its 
calibration. The separate decibel scale 
shows that this rises well above 20dB at 
about 30Hz, and then upwards rapidly at 
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Fig. 5. Distortion curves. 

Fig. 7. Right: Top view with case removed, 
showing output transistors. 

Fig. 8. Below right: Underneath view, show- 
ing press- button switching and heat -sinks. 

lower frequencies. Fig. 4 shows a family of 
'loudness' curves at various settings of the 
volume control. This shows a bass rise of 
35dB at 20Hz at one setting of the volume 
control and lifts also at the treble end. 

Power Output Test 
With the mains tapping set to 240V and a 

supply of 240V 50Hz applied, the amplifier 
was set up for a power output test at 
1,000Hz. Carefully loaded to 8 ohms, each 
channel of the sample amplifier delivered 
13 watts rms to wave -form clipping level. 
This power was maintained within a frac- 
tion of a decibel from 20 to 20,000Hz. In- 
deed, the power was only about half down 
at 60,000 Hz! This is a very good power 
specification. The extension on the fre- 
quency response curve (Fig. 3) shows how 
the response holds up towards the rf spec- 
trum! 
Distortion at full -power was below about 
0.5% over the audio spectrum, and both 
channels behave more or less equally. 
Breakthrough from the active to the in- 
active channel under test was about 200 
times voltage -wise (le, 46dB). Distortion 
curves are given in Fig. 5. 
The best square -wave display was obtained 
with the bass at +1 and the treble at -1 
at 1,000Hz repetition frequency. From the 
calibrated zeroes on the tone controls, a 
50 Hz input gave from -15dB to +16/dB 
on the bass control and a 10,000Hz input 
from -18dB to +16 /dB on the treble 
control. This shows very good balance of 
the tone controls, as borne out by the 
square -wave test. The range of the tone 
controls is given in Fig, 6. 
There is little point in showing here the 
nature of the square -wave displays, since 
these are text -book perfect at both 100Hz 
and 1,000Hz. Even at 5,000Hz there was 
only a very slight trace of rounding at the 
corners, but this is to be expected with 
such a wide treble passband. This amplifier, 
in fact, almost certainly has one of the best 

(continued on page 37) 
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Fig. 7. Right: Top view with case removed, 
showing output transistors. 

Fig. 8. Below right: Underneath view, show- 
ing press-button switching and heat-sinks. 

lower frequencies. Fig. 4 shows a family of 
'loudness' curves at various settings of the 
volume control. This shows a bass rise of 
35dB at 20Hz at one setting of the volume 
control and lifts also at the treble end. 

Power Output Test 
With the mains tapping set to 240V and a 
supply of 240V 50Hz applied, the amplifier 
was set up for a power output test at 
1,000Hz. Carefully loaded to 8 ohms, each 
channel of the sample amplifier delivered 
13 watts rms to wave-form clipping level. 
This power was maintained within a trac- 
tion ol a decibel Irom 20 to 20,000Hz. In- 
deed, the power was only about half down 
at 60,000 Hz! This is a very good power 
specification. The extension on the fre- 
quency response curve (Fig. 3) shows how 
the response holds up towards the rf spec- 
trum! 
Distortion at full-power was below about 
0-5% over the audio spectrum, and both 
channels behave more or less equally. 
Breakthrough from the active to the in- 
active channel under test was about 200 
times voltage-wise (ie, 46dB). Distortion 
curves are given in Fig. 5. 
The best square-wave display was obtained 
with the bass at +1 and the treble at —1 
at 1.000Hz repetition frequency. From the 
calibrated zeroes on the tone controls, a 
50 Hz input gave from —15dB to +16JdB 
on the bass control and a 10,000Hz input 
from — 18dB to -flOidB on the treble 
control. This shows very good balance of 
the tone controls, as borne out by the 
square-wave test. The range of the tone 
controls is given in Fig. 6. 
There is little point in showing here the 
nature of the square-wave displays, since 
these are text-book perfect at both 100Hz 
and 1,000Hz. Even at 5,000Hz there was 
only a very slight trace of rounding at the 
corners, but this is to be expected with 
such a wide treble passband. This amplifier, 
in fact, almost certainly has one of the best 
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Fig. 1. Set -up for power bandwidth measurement. 

AUDIO BANDWIDTH by Gordon J. King 

Audio bandwidth defines the lower and 
upper frequency limits within which all audio 
equipment must operate. This article how- 
ever, is concerned mainly with amplifiers. 
An amplifier with a bandwidth (or frequency 
range) of, say, 20 to 20,000Hz would pass 
and amplify all frequencies within that 
range. A perfect amplifier would amplify sig- 
nals of all the frequencies of equal level 
and most hi -fi amplifiers are virtually per- 
fect in this sense. There might be undula- 
tions in amplification over the spectrum, 
but these would be very small indeed in an 
amplifier classified as 'hi -fi'. 
Magnetic pick -up equalization and the tone 
controls are purposely designed to cut and 
lift certain frequencies as required by the 
programme signals, the loudspeakers and 
the acoustic environment, but these circuits 
are in addition to the basic 'flat' amplifier 
characteristics. Thus, the basic amplifier 
is designed for the flattest possible audio 
bandwidth, while the equalization and tone 
controls provide for controlled modification 
to this response. 

Power Bandwidth 
Right at the start it is just as well for us to 
understand the difference between fre- 
quency response (or signal bandwidth) and 
power bandwidth. A hi -fi amplifier, of 
course, is designed to deliver audio power 
to the loudspeakers, and the power re- 
sponse or power bandwidth is measured by 
feeding a pure sine wave signal into an 
unequalized input and then monitoring the 
actual power delivered to a purely resistive 
load connected in place of the loudspeaker 
across the output terminals, as shown in 
Fig. 1. 
For this measurement it must be possible 

30 to swing the input signal over the audio 

spectrum from, say, 20 to 20,000Hz while 
maintaining a constant signal level. This 
means that if the level is set initially at 
100mV then 100mV must be applied to the 
amplifier at all frequencies over the spec- 
trum. Further, the signal generator must 
match into the input load, and if the ampli- 
fier at that particular input is stated as being 
100Kohms, then the signal generator must 
have a matching resistance. 
The power bandwidth is often referred to 
1,000Hz at full power. This means that an 
amplifier rated at 15 watts would first be 
adjusted in small steps from 20 to 20,000Hz 
the loudspeaker terminals. The tone con- 
trols would also have to be set at zero at 
this stage, so there is no boost or cut on 
treble or bass. With the same level of input 
signal, the input generator would next be 
adjusted in small steps from 20 to 20,000Hz 
and at each step the power delivered to the 
output load would be measured. This would 
allow us to plot a power response curve 
like that shown in Fig. 2. 
There is still one important factor that has 
not been taken into account, namely, dis- 
tortion. Hi -fi amplifiers are specified as hav- 
ing a total maximum distortion content at 
full power output, and it is rather important 
when checking the specifications to ensure 
that the distortion does not rise above this 
level. Thus, apart from monitoring the out- 
put power, the distortion at the output also 
needs to be measured with a wave analyser 
or distortion factor meter. 
An oscilloscope can be used instead to 
monitor the waveform, and any deforma- 
tion of the pure sine wave input signal is a 
sure sign that the amplifier is adding spur- 
ious signals in the form of distortion. With 
a good 'scope it is possible to measure the 
distortion on the waveform; but it is not 
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Fig. 2. Power response curve not taking 
distortion into account. 

20 
15 

10 - 
5 - 

Max dis. r/. °/o 

20 20000 
Frequency(Hz) 

Fig. 3. How a power response curve may 
ook if geared to a maximum distortion 
igure. 

easily possible to measure the very small 
(less than 1 %) distortions produced by 
hi -fi amplifiers in this manner. 
Returning to our power response curve in 
Fig. 2, the power revealed over the entire 
audio spectrum should be delivered without 
the total distortion contribution rising above 
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Fig. 7, Set-up for power bandwidth measurement. 

AUDIO BANDWIDTH by Gordon J. King 

Audio bandwidth defines the lower and 
upper frequency limits within which all audio 
equipment must operate. This article how- 
ever, is concerned mainly with amplifiers. 
An amplifier with a bandwidth (or frequency 
range) of, say, 20 to 20,000Hz would pass 
and amplify all frequencies within that 
range. A perfect amplifier would amplify sig- 
nals of all the frequencies of equal level 
and most hi-fi amplifiers are virtually per- 
fect in this sense. There might be undula- 
tions in amplification over the spectrum, 
but these would be very small indeed in an 
amplifier classified as 'hi-fi'. 
Magnetic pick-up equalization and the tone 
controls are purposely designed to cut and 
lift certain frequencies as required by the 
programme signals, the loudspeakers and 
the acoustic environment, but these circuits 
are in addition to the basic 'flat' amplifier 
characteristics. Thus, the basic amplifier 
is designed for the flattest possible audio 
bandwidth, while the equalization and tone 
controls provide for controlled modification 
to this response. 

Power Bandwidth 
Right at the start it is just as well for us to 
understand the difference between fre- 
quency response (or signal bandwidth) and 
power bandwidth. A hi-fi amplifier, of 
course, is designed to deliver audio power 
to the loudspeakers, and the power re- 
sponse or power bandwidth is measured by 
feeding a pure sine wave signal into an 
unequalized input and then monitoring the 
actual power delivered to a purely resistive 
load connected in place of the loudspeaker 
across the output terminals, as shown in 
Fig. 1. 
For this measurement it must be possible 
to swing the input signal over the audio 

spectrum from, say, 20 to 20,000Hz while 
maintaining a constant signal level. This 
means that if the level is set initially at 
lOOmV then lOOmV must be applied to the 
amplifier at all frequencies over the spec- 
trum. Further, the signal generator must 
match into the input load, and if the ampli- 
fier at that particular input is stated as being 
lOOKohms, then the signal generator must 
have a matching resistance. 
The power bandwidth is often referred to 
1,000Hz at full power. This means that an 
amplifier rated at 15 watts would first be 
adjusted in small steps from 20 to 20,000Hz 
the loudspeaker terminals. The tone con- 
trols would also have to be set at zero at 
this stage, so there is no boost or cut on 
treble or bass. With the same level of input 
signal, the input generator would next be 
adjusted in small steps from 20 to 20,000Hz 
and at each step the power delivered to the 
output load would be measured. This would 
allow us to plot a power response curve 
like that shown in Fig. 2. 
There is still one important factor that has 
not been taken into account, namely, dis- 
tortion. Hi-fi amplifiers are specified as hav- 
ing a total maximum distortion content at 
full power output, and it is rather important 
when checking the specifications to ensure 
that the distortion does not rise above this 
level. Thus, apart from monitoring the out- 
put power, the distortion at the output also 
needs to be measured with a wave analyser 
or distortion factor meter. 
An oscilloscope can be used instead to 
monitor the waveform, and any deforma- 
tion of the pure sine wave input signal is a 
sure sign that the amplifier is adding spur- 
ious signals in the form of distortion. With 
a good 'scope it is possible to measure the 
distortion on the waveform; but it is not 
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Fig. 2. Power response curve not taking 
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easily possible to measure the very small 
(less than 1%) distortions produced by 
hi-fi amplifiers in this manner. 
Returning to our power response curve in 
Fig. 2, the power revealed over the entire 
audio spectrum should be delivered without 
the total distortion contribution rising above 
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the specified value. Sadly, many amplifier 
specifications simply state 'total distortion 
less than (say) 0.5 %', while they really 
mean '... less than 0.5% at 1,000Hz'. Test 
conducted by the author have shown that 
while the distortion specification has been 
adequately met at 1,000Hz, there is a ten- 
dency for it to rise outside the specification 
towards the bandwidth extremes at full 
power. Transformer -less transistor ampli- 
fiers would seem to hold a specified dis- 
tortion factor over the whole spectrum, 
while not -too- expensive valve types give in- 
creasing distortion at the bass and treble 
ends, governed by the goodness of the out- 
put transformer and negative feedback cir- 
cuitry. Anyway, we are diverting a bit from 
the general theme. 

Frequency Response 
So much, then, for power bandwidth, but 
how does frequency response differ from 
this? Well, firstly, the frequency response 
does not take in the distortion aspect of 
the power test, for the response check is 
made well below the full power output of 
the amplifier. If one makes a power band- 
width test, for instance, for a given distor- 
tion content over the entire spectrum, a 
curve something like that shown in Fig. 3 
may be obtained. This curve does not mean 
that the amplifier cannot deliver full power 
at all frequencies, it simply shows that the 
power has to be reduced at bass and treble 
frequencies to keep the distortion here at 
the specified level. 
A frequency response characteristic does 
not embrace this factor because the ampli- 
fier is driven nowhere near full power dur- 
ing the measurements. Indeed, a 15 watt 
amplifier may be delivering less than a watt 
when a frequency response check is made. 
Often, however, the power amplifier section 
is excluded from the frequency response 
characteristic, and this means that the sig- 
nal voltage delivered by the pre -amplifier 
or control unit sections is being referred 
to. The input is applied as for power band- 
width measurement (Fig. 1) and a valve - 
voltmeter is used to monitor the level of 
the output signal over the audio spectrum. 
A decibel scale on the meter makes for 
easy plotting of the response characteristic, 
for while the power bandwidth is frequently 
plotted against power (watts) the frequency 
response is frequency plotted against out- 
put voltage or variations in output voltage 
given in decibels. Fig. 4 shows a typical 
frequency response curve. 

How it Sounds 
The foregoing has explained the 'mech- 
anics', so to speak, of audio bandwidth and 
we must now consider its subjective effect. 
That is, how it affects the listener. 
The whole spectrum of sounds which we 
hear range from about 16Hz (the lowest 
frequency of a large organ - 16.4Hz) to 
16,000Hz (transient noises produced, for 
instance, by the clapping of hands!). All 
musical instruments produce fundamental 
tones and also overtones which are har- 
monic components of the fundamentals. A 
large organ has the largest range of all, 
extending from about 16.4 to 8,500Hz on 
fundamentals and going up to about 
14,000Hz on overtones. 
On the other hand, the tympani has about 
the shortest fundamental range, from about 
100Hz to 2,000Hz with overtones spreading 
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Fig. 4. Frequency response curve. Note that 
frequency here is plotted against signal 
output in decibels, as distinct from audio 
power in figs. 2 and 3. 

up to about 3,000Hz. The triangle produces 
noises from a little over 2,000 to almost 
16,000Hz, while speech has frequencies 
from about 200 to 10,000Hz. 
From all this, therefore, it would appear 
that provided our amplifier has a power 
bandwith from about 16 to 16,000Hz it 
would be adequately suitable for the fide- 
lity reproduction of all normal sounds in 
nature and their overtones. On this basis 
one might well wonder why hi -fi amplifiers 
are designed for and made with responses 
going up to at least 20,000Hz. It may also 
be argued that people past middle -age can 
rarely hear sounds above about 14,000 or 
15,000Hz (sometimes not as high as this, 
even) so why should they bother about 
their amplifiers reproducing treble towards 
20,000Hz and beyond? 
The answer is not a simple one, and it is 
related to the fact that music and ordinary 
sounds have characteristics in addition to 
pure sine wave components. Before we go 
on, however, it is just as well to illustrate 
this subjective bandwidth aspect of sound 
reproduction. Let us suppose that we check 
the hearing of a person who is appreciative 
of music by using an audio generator feed- 
ing into a very high -quality amplifier and 
loudspeaker with a known output up to at 
least 20,000Hz. The exercise is progres- 
sively to increase the frequency of the sig- 
nal until the listener indicates that he can 
no longer hear anything. 
Let us further suppose that this person has 
a cut-off at 14,000Hz, and that after the fre- 
quency test he is asked to listen to some 
very high quality music by way of the ampli- 
fier just mentioned. He is then asked again 
to listen to the same music but this time 
with a filter in the amplifier arranged to 
pass 14,000Hz but severely to attenuate all 
frequencies above this. He will most de- 
finitely react to the filtered test, and his 
impression will be that of reduced technical 
quality, reduced musical attack and so 
forth. This person, then, who cannot hear 
sounds above 14,000Hz, is distinctly sensi- 
tive to frequency supression in the ampli- 
fier which cuts off the output above 
14,000Hz! 
The elementary reason for this is that a 
large part of music is composed of steep, 
rapidly occurring wavefronts (transients), 
produced by harmonic components of the 
fundamental frequencies of the various 
instruments. Cutting the higher frequency 
components has the effect of spoiling the 

desirable steepness of the wavefronts as 
well as reducing the overall amplitude of 
the sound. Since transients are responsible 
for the 'attack' attributable to music, des- 
troying these in a way that impairs the 
corresponding accelerations of the wave - 
fronts is obvious equally to persons with 
and without extended frequency hearing. 
There is another aspect of this, and that 
is the wider the bandwidth of an amplifier, 
the faster it will pass through high -fre- 
quency signals. Conversely, then, an ampli- 
fier of restricted bandwidth will tend to 
slow down or delay signals of higher fre- 
quency more than signals of lower 
frequency. Now, transient and steep wave - 
fronts in music are of this characteristic 
shape because they are made up of the 
fundamental frequency plus many odd- and 
even -numbered harmonic components in 
particular phase relationship. 
Thus, an amplifier of restricted bandwith 
will pass through the lower frequency sig- 
nals making up this steep wavefront with 
less delay than the higher frequency sig- 
nals. This means that the various com- 
ponent signals fail to come together at the 
output of the amplifier in the phase rela- 
tionship in which they were created. The 
signals might well be present, of course, 
but since the phasing or timing is altered 
the nature of the wavefront will be altered 
from that of the original signal. This aspect 
of things is particularly important in stereo 
reproduction. 
The low- frequency end of the spectrum is 
far less important, for it is only rarely that 
one desires to reproduce the big pipe of 
an organ at full power. A full -power res- 
ponse down to about 20Hz is a sign of a 
good amplifier and, indeed, a response 
below this is not always desirable, for it is 
at such sub -audio frequencies that distur- 
bances like motor rumble and pick -up arm 
resonances fall. The best amplifiers thus 
feature a high -pass filter which produces a 
gradual cut -off at about 20Hz or a little 
higher. 
This is particularly important so far as 
transistor amplifiers are concerned, espe- 
cially if a transformer is necessary to match 
from a low output impedance to 15 ohms 
or thereabouts to work the existing hi -fi 
loudspeakers. Transistor amplifiers tend to 
supply a constant -voltage output signal. 
This means that the power rises progres- 
sively as the value of the load is reduced. 
Optimum power may occur, say, at 5 ohms. 
and while a 15 ohm loudspeaker would 
work from such a load, the amplifier would 
fail to be fully loaded for power. 
In this event one contemplates the use of a 
loudspeaker matching transformer. This is 
quite in order, but if the transformer is in- 
efficient below 20Hz (and many of them 
are), the amplifier would be 'looking' into 
a load substantially below 5 ohms (depend- 
ing upon the loss value) and if the amplifier 
is delivering power at these sub -audio fre- 
quencies the transistors could be over- 
loaded, resulting either in their failure or 
the blowing of a fuse or some other pro- 
tection device. 
A high -pass filter would overcome these 
difficulties, so why keep an amplifier chan- 
nel wide -open for spurious rumble and 
resonance signals, anyway? It is surprising 
just how much unwanted sub -audio signals 
are produced by ceramic pick -ups. They are 
no good to man or beast. 31 
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the specified value. Sadly, many amplifier 
specifications simply state 'total distortion 
less than (say) 0-5%", while they really 
mean '...less than 0-5% at I.OOOHz'. Test 
conducted by the author have shown that 
while the distortion specification has been 
adequately met at 1,000Hz, there is a ten- 
dency for if to rise outside the specification 
towards the bandwidth extremes at full 
power. Transformer-less transistor ampli- 
fiers would seem to hold a specified dis- 
tortion factor over the whole spectrum, 
while not-too-expensive valve types give in- 
creasing distortion at the bass and treble 
ends, governed by the goodness of the out- 
put transformer and negative feedback cir- 
cuitry. Anyway, we are diverting a bit from 
the general theme. 

Frequency Response 
So much, then, for power bandwidth, but 
how does frequency response differ from 
this? Well, firstly, the frequency response 
does not take in the distortion aspect of 
the power test, for the response check is 
made well below the full power output of 
the amplifier. If one makes a power band- 
width test, for instance, for a given distor- 
tion content over the entire spectrum, a 
curve something like that shown in Fig. 3 
may be obtained. This curve does not mean 
that the amplifier cannot deliver full power 
at all frequencies, it simply shows that the 
power has to be reduced at bass and treble 
frequencies to keep the distortion here at 
the specified level. 
A frequency response characteristic does 
not embrace this factor because the ampli- 
fier is driven nowhere near full power dur- 
ing the measurements. Indeed, a 15 watt 
amplifier may be delivering less than a watt 
when a frequency response check is made. 
Often, however, the power amplifier section 
is excluded from the frequency response 
characteristic, and this means that the sig- 
nal voltage delivered by the pre-amplifier 
or control unit sections is being referred 
to. The input is applied as for power band- 
width measurement (Fig. 1) and a valve- 
voltmeter is used to monitor the level of 
the output signal over the audio spectrum. 
A decibel scale on the meter makes for 
easy plotting of the response characteristic, 
for while the power bandwidth is frequently 
plotted against power (watts) the frequency 
response is frequency plotted against out- 
put voltage or variations in output voltage 
given in decibels. Fig. 4 shows a typical 
frequency response curve. 

How it Sounds 
The foregoing has explained the 'mech- 
anics', so to speak, of audio bandwidth and 
we must now consider its subjective effect. 
That is, how it affects the listener. 
The whole spectrum of sounds which we 
hear range from about 16Hz (the lowest 
frequency of a large organ - 16-4Hz) to 
16,000Hz (transient noises produced, for 
instance, by the clapping of hands!). All 
musical instruments produce fundamental 
tones and also overtones which are har- 
monic components of the fundamentals. A 
large organ has the largest range of all, 
extending from about 16-4 to 8,500Hz on 
fundamentals and going up to about 
14,000Hz on overtones. 
On the other hand, the tympani has about 
the shortest fundamental range, from about 
100Hz to 2.000Hz with overtones spreading 

15 
in 10 

-15 

20 1000 20000 
Frequency(Hz) 

Fig. 4. Frequency response curve. Note that 
frequency here is plotted against signal 
output in decibels, as distinct from audio 
power in figs. 2 and 3. 

up to about 3.000Hz. The triangle produces 
noises from a little over 2,000 to almost 
16,000Hz, while speech has frequencies 
from about 200 to 10,000Hz. 
From all this, therefore, it would appear 
that provided our amplifier has a power 
band with from about 16 to 16,000Hz it 
would be adequately suitable for the fide- 
lity reproduction of all normal sounds in 
nature and their overtones. On this basis 
one might well wonder why hi-fi amplifiers 
are designed for and made with responses 
going up to at least 20,000Hz. It may also 
be argued that people past middle-age can 
rarely hear sounds above about 14,000 or 
15.000Hz (sometimes not as high as this, 
even) so why should they bother about 
their amplifiers reproducing treble towards 
20,000Hz and beyond? 
The answer is not a simple one, and it is 
related to the fact that music and ordinary 
sounds have characteristics in addition to 
pure sine wave components. Before we go 
on, however, it is just as well to illustrate 
this subjective bandwidth aspect of sound 
reproduction. Let us suppose that we check 
the hearing of a person who is appreciative 
of music by using an audio generator feed- 
ing into a very high-quality amplifier and 
loudspeaker with a known output up to at 
least 20.000Hz. The exercise is progres- 
sively to increase the frequency of the sig- 
nal until the listener indicates that he can 
no longer hear anything. 
Let us further suppose that this person has 
a cut-off at 14,000Hz, and that after the fre- 
quency test he is asked to listen to some 
very high quality music by way of the ampli- 
fier just mentioned. He is then asked again 
to listen to the same music but this time 
with a filter in the amplifier arranged to 
pass 14,000Hz but severely to attenuate all 
frequencies above this. He will most de- 
finitely react to the filtered test, and his 
impression will be that of reduced technical 
quality, reduced musical attack and so 
forth. This person, then, who cannot hear 
sounds above 14,000Hz. is distinctly sensi- 
tive to frequency supression in the ampli- 
fier which cuts off the output above 
14.000Hz! 
The elementary reason for this is that a 
large part of music is composed of steep, 
rapidly occurring wavefronts (transients), 
produced by harmonic components of the 
fundamental frequencies of the various 
instruments. Cutting the higher frequency 
components has the effect of spoiling the 

desirable steepness of the wavefronts as 
well as reducing the overall amplitude of 
the sound. Since transients are responsible 
for the 'attack' attributable to music, des- 
troying these in a way that impairs the 
corresponding accelerations of the wave- 
fronts is obvious equally to persons with 
and without extended frequency hearing. 
There is another aspect of this, and that 
is the wider the bandwidth of an amplifier, 
the faster it will pass through high-fre- 
quency signals. Conversely, then, an ampli- 
fier of restricted bandwidth will tend to 
slow down or delay signals of higher fre- 
quency more than signals of lower 
frequency- Now, transient and steep wave- 
fronts in music are of this characteristic 
shape because they are made up of the 
fundamental frequency plus many odd- and 
even-numbered harmonic components in 
particular phase relationship. 
Thus, an amplifier of restricted bandwith 
will pass through the lower frequency sig- 
nals making up this steep wavefront with 
less delay than the higher frequency sig- 
nals. This means that the various com- 
ponent signals fail to come together at the 
output of the amplifier in the phase rela- 
tionship in which they were created. The 
signals might well be present, of course, 
but since the phasing or timing is altered 
the nature of the wavefront will be altered 
from that of the original signal. This aspect 
of things is particularly important in stereo 
reproduction. 
The low-frequency end of the spectrum is 
tar less important, for it is only rarely that 
one desires to reproduce the big pipe of 
an organ at full power. A full-power res- 
ponse down to about 20Hz is a sign of a 
good amplifier and, indeed, a response 
below this is not always desirable, for it is 
at such sub-audio frequencies that distur- 
bances like motor rumble and pick-up arm 
resonances fall. The best amplifiers thus 
feature a high-pass filter which produces a 
gradual cut-off at about 20Hz or a little 
higher. 
This is particularly important so far as 
transistor amplifiers are concerned, espe- 
cially if a transformer is necessary to match 
from a low output impedance to 15 ohms 
or thereabouts to work the existing hi-fi 
loudspeakers. Transistor amplifiers tend to 
supply a constant-voltage output signal. 
This means that the power rises progres- 
sively as the value of the load is reduced. 
Optimum power may occur, say, at 5 ohms, 
and while a 15 ohm loudspeaker would 
work from such a load, the amplifier would 
fail to be fully loaded for power. 
In this event one contemplates the use of a 
loudspeaker matching transformer. This is 
quite in order, but if the transformer is in- 
efficient below 20Hz (and many of them 
are), the amplifier would be 'looking' into 
a load substantially below 5 ohms (depend- 
ing upon the loss value) and if the amplifier 
is delivering power at these sub-audio fre- 
quencies the transistors could be over- 
loaded, resulting either in their failure or 
the blowing of a fuse or some other pro- 
tection device. 
A high-pass filter would overcome these 
difficulties, so why keep an amplifier chan- 
nel wide-open for spurious rumble and 
resonance signals, anyway? It is surprising 
just how much unwanted sub-audio signals 
are produced by ceramic pick-ups. They are 
no good to man or beast. 31 
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SONY research 
makes the difference 
MODEL TC350 - FEATURES 
4 track stereophonic and monophonic 
recording and playback Precision solid 
state circuitry comprising independent re- 
cording amplifiers and playback preampli- 
fiers Professional 3 head system L] Sound 
on sound recording Language /music 
training facilities Vertical and horizontal 
operation All idler beltless tape driving 
mechanism Two tape speeds (72 and 
3 ips) 7 7" reel capacity automatic shut- 
off switch head -set monitor jack pause 
control digital tape index counter two 
VU meters integrated record /playback 
connector 

SPECIFICATIONS: 
Power requirements: 50W, 100, 110, 
117, 125, 220, 240V, 50/60 c/s AC. 
Reel: 7" or smaller. 
Tape speed: 71 and 31 ips. with automatic 
equalization change. 
Recording system: 4 -track stereophonic 
or monophonic. 
Frequency response: 30- 20,000 c/s at 

72 ips. 3 db 50- 15,000 c/s at 71 ips. 

30- 14,000 c/s at 3; ips. 

Signal -to -noise ratio: Better than 50 db. 

Wow and flutter: Less than 0.17% RMS 
at 72 ips. Less than 0.25% RMS at 3â ips. 

Harmonic distortion: Less than 3% at 

0 db line ouput. 
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Level indication: Two VU meters. 

Record : NAB standard. 
Playback: calibrated to 0 db line 
output. 

Recording time: 
4 -track stereo 4 -track monophonic 

1,200' tape 71 ips. 1 hr. 2 hrs. 

3 ips. 2 hrs. 4 hrs. 

1,800' tape 71 ips. 1-1 hrs. 3 hrs. 

3 ips. 3 hrs. 6 hrs. 

Fast forward and rewind time: 
Within 4 min. (1,200' tape). 

Input: Microphone 
Sensitivity: 72 db (0.19mV) 
Impedance: low (will accommodate any 
microphone from 250 -1 K ohm impedance). 

Auxiliary 
Sensitivity : - 22 db (0.06 V). 
Impedance : approx. 100K ohms. 

Integrated record /playback connector. 
Sensitivity : - 42 db (6.15 mV). 
Impedance : approx. 100K ohms. 

Output: 
Line 

Output level : 0 db (0.775V). 
Impedance: optimum load impedance 
100K ohms. 

Binaural monitor 
Output level : -1 db (0.692V). 
Impedance: accommodates 10K ohm head- 
set. 

Integrated record /playback connector 
Output level :0 db (0.775V). 
Impedance: optimum load impedance 500K 
ohms. 
Head: Recording RP 30 -2902. 

Playback PP 30- 4202N. 
Erase EF 18- 2902H. 

Transistor: 2SC402 x 18, 2SB381 x 2, 

2SC291 x 1. 

Diode: IT22A x 2, 5G- D x 2. 

Dimensions: 151(W) x 6i -(H) x 13 "(D). 
Weight: Approx. 17 lbs. 3 ozs. 

Accessories: Empty 7" reel. Connection 
cord. Capstan. Pinch roller. Reel cap. 

Recommended retell price 75 G ns. 
Sony offer the finest range of 
tape recorders from the battery 
portable TC 900 to the studio 
quality 777. 
For further details see your 
Sony dealer or write to : 

Sony U.K. Safes Division, 
Eastbrook Road, Gloucester. 
Tel : Gloucester 21591. 
London Showrooms: 
70 -71 Welbeck Street, London, W.1. 
Tel : 01 -486 2143 SONY 

RESEARCH MAKES THE DIFFERENCE 
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MODEL TC350 - FEATURES 
4 track stereophonic and monophonic 
recording and playback □ Precision solid 
state circuitry comprising independent re- 
cording amplifiers and playback preampli- 
fiers □ Professional 3 head system □ Sound 
on sound recording □ Language/music 
training facilities □ Vertical and horizontal 
operation □ All idler beltless tape driving 
mechanism □ Two tape speeds (7^ and 
33 ips) □ 7" reel capacity □ automatic shut- 
off switch □ head-set monitor jack □ pause 
control □ digital tape index counter □ two 
VU meters □ integrated record/playback 
connector 

SPECIFICATIONS: 
Power requirements: SOW, 100, 110, 
117,125, 220, 240V, 50/60 c/s AC. 
Reel: 7* or smaller. 
Tape speed: 7i and 33 ips. with automatic 
equalization change. 
Recording system: 4-track stereophonic 
or monophonic. 
Frequency response: 30-20,000 c/s at 

'PS- i 3 db 50-15,000 c/s at 7J ips. 
30-14,000 c/s at 33 ips. 
Signal-to-noise ratio: Better than 50 db. 
Wow and flutter: Less than 0.17% RMS 
at 7J ips. Less than 0.25% RMS at 33 ips. 
Harmonic distortion: Less than 3% at 
0 db line ouput. 

Level indication; Two VU meters. 
Record: NAB standard. 
Playback; calibrated to 0 db line 
output. 

Recording time: 
4-track stereo 4-track monophonic 

1,200'tape 7 J ips. 1 hr. 2 hrs. 
33 ips. 2 hrs. 4 hrs. 

1,800' tape 7J ips. 1J hrs. 3 hrs. 
33 ips. 3 hrs. 6 hrs. 

Fast forward and rewind time: 
Within 4 min. (1,200' tape). 
Input: Microphone 
Sensitivity: - 72 db (0.19mV) 
Impedance: low (will accommodate any 
microphone from 250-1 K ohm impedance). 

Auxiliary 
Sensitivity: — 22 db (0.06 V). 
Impedance: approx. 100K ohms. 

Integrated record/playback connector. 
Sensitivity: — 42 db (6.15 mV). 
Impedance; approx. 100K ohms. 
Output: 

Line 
Output level: 0 db (0.775V). 
Impedance; optimum load impedance 
lOOKohms. 

Binaural monitor 
Output level : — 1 db (0.692V). 
Impedance: accommodates lOKohm head- 
set. 

Integrated record/playback connector 
Output level :0db (0.775V). 
Impedance: optimum load impedance 500K 
ohms. 
Head; Recording RP 30—2902. 

Playback PP 30—4202N. 
Erase EF18—2902H. 

Transistor: 2SC402 x 18. 2SB381 x 2, 
2SC291 x 1. 
Diode: IT22Ax2,5G-Dx2. 
Dimensions: 153(W) xO-^H) x13'(D). 
Weight; Approx. 17 lbs. 3ozs. 
Accessories: Empty 7' reel. Connection 
cord. Capstan. Pinch roller. Reel cap. 
Recommended retell price 75 Gns. 
Sony offer the finest range of 
tape recorders from the battery 
portable TC 900 to the studio 
quality 777. 
For further details see your 
Sony dealer or write to: 
Sony U.K. Sales Division, 
Eastbrook Road, Gloucester. 
Tel: Gloucester 21591. 
London Showrooms: 
70-71 Wei beck Street, London, W.I. 
Tel: 01-486 2143 
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AUDIOVIEW Hi -Fi 
New Bang and Olufsen loudspeakers 
The B & O Beovox 1000 shown in Fig. 1 is 
a medium -sized bookshelf pressure chamber 
loudspeaker 184 X 9f x 71. inches. designed 
for either vertical or horizontal operation 
and fitted with two loudspeakers units, one 
bass and one high frequency. The power 
handling capacity is 10 watts rms. The out- 
put impedance is 4 ohms and the unit is 
available in either Teak or Rosewood finish. 
The retail price is 17 guineas including 
£2 15s 9d purchase tax. 
The second of the new B & O speakers is the 
Beovox 5000 shown in Fig. 2 and is designed 
to fulfil the requirements called for by the 
truly critical audio enthusiast. This loud- 
speaker is capable of handling the high power 
available from modern large amplifiers at 
low impedance and is small enough as to be 
complementary to modern furnishing re- 
quirements. 
The Beovox 5000 contains seven drive units. 
These are a 12 inch diameter bass unit with 
a resonant frequency of 20 -24Hz, two 5 inch 
diameter mid -frequency units and four 2 inch 
tweeter units in line source form. Variable 
attenuators are provided for the mid and 
high frequency units with a crossover net- 
work at 800Hz - between bass and middle 
and 5KHz between the middle and high fre- 
quency loudspeakers. The dimensions of the 
Beovox are 284 X 181 x 124 inches. The 
weight is 50 lb. The retail price is 49 guineas 
(no purchase tax). 

New BBC VHF Sound Service 
The vhf Sound Service from the BBC Relay 
Station at Maddybenny Moor between 
Coleraine and Portrush, Northern Ireland is 
now in operation. The three sound pro- 
grammes will be transmitted on vhf hori- 
zontally polarized on the following fre- 
quencies : 

Northern Ireland Home Service 93.1 MHz. 
Light Programme 88.7 MHz, Third Network 
90.9 MHz. 
The area served from Maddybenny Moor 
includes Coleraine, Portrush and most of 
Portstewart. 

Stereo Booster 
A high gain low noise pre -amplifier known 
as the 'Stereo Booster' has been announced 
by Holdings Audio Centre, Mincing Lane, 
Darwen Street, Blackburn, Lancs. It is simply 
connected by plugging the aerial lead into 
the input socket and by connecting the out- 
put from the booster to the aerial socket of 
an FM tuner. Power is provided by internal 
battery or mains. The stereo booster will in- 
crease the strength of FM reception and is 
peaked for maximum gain on the Third 
programme. Due to its high gain it will 
appreciably improve results on mono or 
stereo where the limiting factor has been a 
lack of gain in the FM tuner. The stereo 
booster complete with battery is available 
at £3 18s Od. Price of mains operated unit 
available from Holdings Limited at the above 
address. 

Fig. 1. The Bang and Olufsen 'Beovox' 1000 bookshelf pressure chamber loudspeaker. 

Fig. 2. The 'Beovox 5000 hi-fi loudspeaker contains no less than seven separate speaker units. 33 
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New Bang and Olufsen loudspeakers 
The B & O Beovox 1000 shown in Fig. 1 is 
a medium-sized bookshelf pressure chamber 
loudspeaker 18-J X 9| X 7+ inches, designed 
for either vertical or horizontal operation 
and fitted with two loudspeakers units, one 
bass and one high frequency. The power 
handling capacity is 10 watts rms. The out- 
put impedance is 4 ohms and the unit is 
available in either Teak or Rosewood finish. 
The retail price is 17 guineas including 
£2 15j 9d purchase tax. 
The second of the new B & O speakers is the 
Beovox 5000 shown in Fig. 2 and is designed 
to fulfil the requirements called for by the 
truly critical audio enthusiast. This loud- 
speaker is capable of handling the high power 
available from modern large amplifiers at 
low impedance and is small enough as to be 
complementary to modern furnishing re- 
quirements. 
The Beovox 5000 contains seven drive units. 
These are a 12 inch diameter bass unit with 
a resonant frequency of 20-24Hz. two 5 inch 
diameter mid-frequency units and four 2 inch 
tweeter units in line source form. Variable 
attenuators are provided for the mid and 
high frequency units with a crossover net- 
work at 800Hz - between bass and middle 
and 5KHz between the middle and high fre- 
quency loudspeakers. The dimensions of the 
Beovox arc 281 X 181 X 12} inches. The 
weight is 50 lb. The retail price is 49 guineas 
(no purchase tax). 

New BBC VHF Sound Service 
The vhf Sound Service from the BBC Relay 
Station at Maddybenny Moor between 
Coleraine and Portrush, Northern Ireland is 
now in operation. The three sound pro- 
grammes will be transmitted on vhf hori- 
zontally polarized on the following fre- 
quencies : 
Northern Ireland Home Service 93T MHz, 
Light Programme 88 7 MHz, Third Network 
90-9 MHz. 
The area served from Maddybenny Moor 
includes Coleraine, Portrush and most of 
Portstcwart. 

Stereo Booster 
A high gain low noise pre-amplifier known 
as the "Stereo Booster' has been announced 
by Holdings Audio Centre, Mincing Lane, 
Darwen Street, Blackburn, Lanes. It is simply 
connected by plugging the aerial lead into 
the input socket and by connecting the out- 
put from the booster to the aerial socket of 
an FM tuner. Power is provided by internal 
battery or mains. The stereo booster will in- 
crease the strength of FM reception and is 
peaked for maximum gain on the Third 
programme. Due to its high gain it will 
appreciably improve results on mono or 
stereo where the limiting factor has been a 
lack of gain in the FM tuner. The stereo 
booster complete with battery is available 
at £3 18j Od. Price of mains operated unit 
available from Holdings Limited at the above 
address. 

Fig. /. The Bang and Olufsen 'Beovox' 1000 bookshelf pressure chamber loudspeaker. 

Fig. 2. The 'Beovox' 5000 hi-fi loudspeaker contains no less than seven separate speaker units. 
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Continental Plugs and Sockets 
'Continental' is the term sometimes given to 
DIN plugs and sockets because they were 
first widely used in Europe for the various 
connections to and from audio amplifiers, 
microphones, tape recorders and so forth. 
They are now being adopted much more ex- 
tensively in Great Britain and also on British - 
made audio equipment. 
The `standard' DIN plug /socket features six 
connectors, giving a maximum of two -chan- 
nel (stereo) in and two -channel out with 
'earths'. Often though, some of the connectors 
are not used, in which case the plugs and 
sockets are minus certain connectors al- 
though positions for them are present on the 
plug /socket moulding. 
DIN plugs and sockets are also used for 
loudspeaker connections, but these differ 
from those described above. There are also 
DIN mains supply plugs and sockets. 

Crossover Networks 
This is a passive network comprising reactive 
components, like capacitors and /or inductors, 
designed to channel the bass frequencies into 
the bass or 'woofer' speaker unit, the treble 
frequencies into the high- frequency unit or 
'tweeter' and, sometimes, the middle fre- 
quencies into a third, mid -range speaker unit. 
The three units are often integral to the 
common loudspeaker enclosure, giving the 
speaker system as a whole. A common circuit 
from the speaker terminals on the amplifier 
feeds audio power into the speaker system, 
and the signals are 'split' therein as described. 
A very simple crossover scheme is shown in 
Fig. 1. This uses just a capacitor feeding the 
tweeter, and as the impedance (or reactance) 
of a capacitor decreases as the frequency of 
the signal increases, so the power fed into the 
tweeter rises at the rate of about 6dB /octave, 

34 as the response curve shows. This has the 
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disadvantage that the bass unit receives 
treble as well as bass and mid- frequencies, 
but this is overcome by the addition of an 
inductor, shown in Fig. 2. The inductor, in 
the bass unit circuit, has a reactance which 
increases as the signal frequency increases. 
so that the power fed to the bass unit tails off 
as the frequency rises,as shown by the accom- 
panying curve. The component values shown 
give a crossover at about 5KHz. 
For a greater rate of crossover, an inductor 
is sometimes connected across the tweeter 
and a capacitor across the bass unit of the 
basic circuit shown in Fig. 2. A popular 
quarter- section series crossover network with 
components values providing a 1KHz cross- 
over is shown in Fig. 3. 

Crosstalk 
This is the term given to signal breakthrough 
from one channel into another, adjacent 
channel. It is commonly used to illustrate 
the performance of a stereo circuit or stereo 
equipment and then the crosstalk value is 
often given in decibels. For example, if the 
A (left) channel of a stereo amplifier is 
energized, while the B (right) channel is 
operative but not carrying signal, the ratio 
of A signal in the B channel is the crosstalk 
value. If the crosstalk signal voltage is, say, 
100 times below that of the main signal, then 
the crosstalk performance is pretty good, 
being 40dB. 
The crosstalk of stereo pick -up cartridges 
is appraised similarly over the frequency 
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Continental Plugs and Sockets 
'Continental' is the term sometimes given to 
DIN plugs and sockets because they were 
first widely used in Europe for the various 
connections to and from audio amplifiers, 
microphones, tape recorders and so forth. 
They are now being adopted much more ex- 
tensively in Great Britain and also on British- 
made audio equipment. 
The 'standard' DIN plug/socket features six 
connectors, giving a maximum of two-chan- 
nel (stereo) in and two-channel out with 
'earths'. Often though, some of the connectors 
arc not used, in which case the plugs and 
sockets are minus certain connectors al- 
though positions for them are present on the 
plug/socket moulding. 
DIN plugs and sockets are also used for 
loudspeaker connections, but these differ 
from those described above. There arc also 
DIN mains supply plugs and sockets. 

Crossover Networks 
This is a passive network comprising reactive 
components, like capacitors and/or inductors, 
designed to channel the bass frequencies into 
the bass or 'woofer' speaker unit, the treble 
frequencies into the high-frequency unit or 
'tweeter' and, sometimes, the middle fre- 
quencies into a third, mid-range speaker unit. 
The three units are often integral to the 
common loudspeaker enclosure, giving the 
speaker system as a whole. A common circuit 
from the speaker terminals on the amplifier 
feeds audio power into the speaker system, 
and the signals are 'split' therein as described. 
A very simple crossover scheme is shown in 
Fig. I. This uses just a capacitor feeding the 
tweeter, and as the impedance (or reactance) 
of a capacitor decreases as the frequency of 
the signal increases, so the power fed into the 
tweeter rises at the rate of about 6dB/octave, 
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Fig. 3. 
disadvantage that the bass unit receives 
treble as well as bass and mid-frequencies, 
but this is overcome by the addition of an 
inductor, shown in Fig. 2. The inductor, in 
the bass unit circuit, has a reactance which 
increases as the signal frequency increases, 
so that the power fed to the bass unit tails off 
as the frequency rises,as shown by the accom- 
panying curve. The component values shown 
give a crossover at about 5KHz. 
For a greater rate of crossover, an inductor 
is sometimes connected across the tweeter 
and a capacitor across the bass unit of the 
basic circuit shown in Fig. 2. A popular 
quarter-section series crossover network with 
components values providing a IKHz cross- 
over is shown in Fig. 3. 

Crosstalk 
This is the term given to signal breakthrough 
from one channel into another, adjacent 
channel. It is commonly used to illustrate 
the performance of a stereo circuit or stereo 
equipment and then the crosstalk value is 
often given in decibels. For example, if the 
A (left) channel of a stereo amplifier is 
energized, while the B (right) channel is 
operative but not carrying signal, the ratio 
of A signal in the B channel is the crosstalk 
value. If the crosstalk signal voltage is, say, 
100 times below that of the main signal, then 
the crosstalk performance is pretty good, 
being 40dB. 
The crosstalk of stereo pick-up cartridges 
is appraised similarly over the frequency 
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spectrum. Earlier crystal and ceramic cart- 
ridges tended to have progressively poor 
crosstalk performance with frequency in- 
crease towards the treble end of the spec- 
trum. Magnetic pick -ups were (and often still 
are) better in this respect, but there have 
been vast improvements in crosstalk relative 
to ceramic cartridges over the last few years. 

Cross -track Recording 
This facility is found on certain makes of 
tape recorder which feature two separate 
heads, recording and playback channels. The 
idea is first to record on one track with one 
head etc, then to record on the second 
track while mixing with this signal the output 
from the head, simultaneously replaying the 
first track recorded. In this way it is possible 
to make multiple recordings of the same in- 
strument or voice. 
For instance, if a musical instrument is used 
to record a tune on the first track, this can 
then be played back and monitored in head- 
phones at the same time as the mixed record- 
ing is being made on the second track. This 
is often done using the same instrument and 
tune but possibly a different musical part. 
The second track will then carry the 'mixed' 
recording. 
The process can be repeated by recording 
the mixed track upon the first track at the 
same time as new material is being added 
and so on, until background noise makes 
further superimposition technically undesir- 
able. 

Cueing 
This is the art of locating important posi- 
tions on the recorded tape for subsequent 
editing. Many machines carry digital counters 
operating from zero to 999 or 9999 (the 
former three -digit and the latter four -digit). 
A press -button or edge -type control allows 
rapid zero setting, and if zero is set at the 
start of a recording any particular place in 
the recording can be identified in terms of a 
number shown on the counter. 
When two and four -tracks are used, however. 
care should be taken to identify the particular 
tracks relative to the counter numbers. 
An alternative method is to employ marking 

Input 
signal 

(a) 

Fig. 4. 

tape at the points where subsequent identifi- 
cation will be required. 

Cushion Effect 
This term is sometimes used to describe the 
'overload margin' provided by pentode and, 
to a smaller extent. tetrode amplifier valves. 
This 'cushioning' is the result of the gradual 
bends at the extremes of the characteristic 
curves. 
With a triode valve the distortion rises very 
rapidly when the stage is overloaded, but the 
cushioning effect of pentodes and tetrodcs 
gives a gradual increase in distortion towards 
the overload point. It should be noted, how- 
ever, that the nature of the negative feedback 
may modify the degree of cushioning pro- 
vided. 

Damped Oscillations 
This is the term given to any decaying oscilla- 
tion. A typical example is a piano string. 
When this is struck by the hammer it com- 
mences to vibrate at the musical frequency 
set by the string. Initially the amplitude of 
vibration (or oscillation) is large and it 
gradually becomes smaller and smaller until 
oscillations cease. How long the oscillations 

Damped 
oscl l lat on 

j\PÌ'1.."-Acti of 
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take to cease depends on the degree of damp- 
ing applied to the oscillating device (or elec- 
trical circuit). With a piano string damping 
can be applied with the soft pedal and re- 
moved with the loud pedal. 
A loudspeaker cone can also exhibit damped 
oscillations when activated by a steep- fronted 
signal as at (a) in Fig. 4, (b) shows the 
oscillatory movement of an undamped loud- 
speaker cone. Damping is provided by volt- 
age negative feedback which reduces the 
effective impedance as 'seen' by the loud- 
speaker without affecting the electrical 
coupling impedance. The ratio of these two 
impedances gives the damping factor. 
Loudspeakers are also damped acoustically 
by tight coupling to air at all frequencies 
within the audio spectrum. This is achieved 
by the nature of the loudspeaker enclosure. 
Small loudspeaker systems work on the so- 
called 'infinite- bafiic' principle where the 
inside of the cabinet is completely sealed 
from the outside air. The loudspeaker unit is 
designed with a small cone and large piston 
action, and this is 'cushioned' against the air 
trapped in the enclosure. The cone is thus 
damped acoustically as well as electrically at 
the amplifier output. 

THINGS YOU SAY 
Tape on TV? 
Here is the opportunity to put 'creative tape 
recording' over to a wider public. Recently, 
on TV, a series has begun on photography. 
This is transmitted at a late hour so that it 
can be digested by those who want to be 
interested in the hobby. 
Perhaps a programme could be organized to 
show people all the things that could be 
done with tape, from beginners through to 
advanced. For instance, Bob Danvers - 
Walker's travelogue type articles in ATR 
are very helpful for the owner of the battery 
portable recorder, and adapting these articles 
for TV would be very interesting indeed. 
'Tape on TV' would do no harm - it might 
even do some good! 
London, W12 J. Hone 

Praise for Brenell 
It always appears that people are very eager 
to voice their complaints (rightly so) but 
very reluctant to praise, hence this letter. 
1 have just purchased a Brenell for my son, 

and everything was carried out in a most 
efficient and courteous manner. 
On arrival a hinge on the deck was damaged. 
I wrote away for a replacement on Friday 
night, assuming that they were on a five day 
week. As Whit Monday intervened, they 
couldn't have received my letter until Tuesday 
morning at the earliest. The replacement 
arrived on Wednesday morning. How's that 
for service! 
Gloucester N. C. Browning 

Tapes for the Blind - an Appeal 
I would like to tell you about a new service 
for the blind and handicapped tape recording 
enthusiast. This is Tapes for the Blind. The 
aim of this organization is to send out a 
Sound Magazine on tape each month, con- 
sisting of many interesting items such as in- 
terviews, music, documentaries. poetry, 
sound effects and any other material members 
may care to ask for. 
Membership is free to all blind and handi- 
capped people. The tapes last for approxi- 

mately two hours duration and are two- track, 
mono /stereo at 3 ips. Anyone interested 
please contact the Club Secretary at 63 
Ashton Road, Luton, Beds. 
If any non -handicapped reader is interested 
in becoming a helper member, there is a 
subscription fee of lOs per year. A helper 
member is expected to send in from time to 
time any material which he, or she, may 
think would be of interest to our listeners. 
A helper member does not receive a copy of 
the Sound Magazine, but may participate in 
helping to produce it. All members are wel- 
come to call and see us at the Studio if they 
care to and this can be arranged by contact- 
ing the Club Secretary. 
We are also a registered charity and a small 
donation to our club funds would not be 
refused. 
I would be happy to hear from any interested 
persons - a letter or a small tape - who wish 
for further details. D. Beswick, 
Luton, Beds. Chairman, Tapes for the Blind 

DDB Sound Studio's Club 35 
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spectrum. Earlier crystal and ceramic cart- 
ridges tended to have progressively poor 
crosstalk performance with frequency in- 
crease towards the treble end of the spec- 
trum. Magnetic pick-ups were (.and often still 
are) belter in this respect, but there have 
been vast improvements in crosstalk relative 
to ceramic cartridges over the last few years. 

Cross-track Recording 
This facility is found on certain makes of 
tape recorder which feature two separate 
heads, recording and playback channels. The 
idea is first to record on one track with one 
head etc, then to record on the second 
track while mixing with this signal the output 
from the head, simultaneously replaying the 
first track recorded. In this way it is possible 
to make multiple recordings of the same in- 
strument or voice. 
For instance, if a musical instrument is used 
to record a tune on the first track, this can 
then be played back and monitored in head- 
phones at the same time as the mixed record- 
ing is being made on the second track. This 
is often done using the same instrument and 
tune but possibly a different musical part. 
The second track will then carry the "mixed' 
recording. 
The process can be repeated by recording 
the mixed track upon the first track at the 
same lime as new material is being added 
and so on, until background noise makes 
further superimposition technically undesir- 
able. 

Cueing 
This is the art of locating important posi- 
tions on the recorded tape for subsequent 
editing. Many machines carry digital counters 
operating from zero to 999 or 9999 fthe 
former three-digit and the latter four-digit). 
A press-button or edge-type control allows 
rapid zero selling, and if zero is set at the 
start of a recording any particular place in 
the recording can be identified in terms of a 
number shown on the counter. 
When two and four-tracks are used, however, 
care should be taken to identify the particular 
tracks relative to the counter numbers. 
An alternative method is to employ marking 
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tape at the points where subsequent identifi- 
cation will be required. 

Cushion Effect 
This term is sometimes used to describe the 
'overload margin' provided by pentode and, 
to a smaller extent, tetrode amplifier valves. 
This 'cushioning' is the result of the gradual 
bends at the extremes of the characteristic 
curves. 
With a triode valve the distortion rises very 
rapidly when the stage is overloaded, but the 
cushioning effect of pentodes and tetrodes 
gives a gradual increase in distortion towards 
the overload point. It should be noted, how- 
ever. that the nature of the negative feedback 
may modify the degree of cushioning pro- 
vided. 

Damped Oscillations 
This is the term given to any decaying oscilla- 
tion. A typical example is a piano string. 
When this is struck by the hammer it com- 
mences to vibrate at the musical frequency 
set by the string. Initially the amplitude of 
vibration (or oscillation) is large and it 
gradually becomes smaller and smaller until 
oscillations cease. How long the oscillations 

take to cease depends on the degree of damp- 
ing applied to the oscillating device (or elec- 
trical circuit). With a piano string damping 
can be applied with the soft pedal and re- 
moved with the loud pedal. 
A loudspeaker cone can also exhibit damped 
oscillations when activated by a steep-fronted 
signal as at (a) in Fig. 4, (b) shows the 
oscillatory movement of an undamped loud- 
speaker cone. Damping is provided by volt- 
age negative feedback which reduces the 
effective impedance as 'seen' by the loud- 
speaker without affecting the electrical 
coupling impedance. The ratio of these two 
impedances gives the damping factor. 
Loudspeakers are also damped acoustically 
by tight coupling to air at all frequencies 
within the audio spectrum. This is achieved 
by the nature of the loudspeaker enclosure. 
Small loudspeaker systems work on the so- 
called 'infinite-baffle' principle where the 
inside of the cabinet is completely sealed 
from the outside air. The loudspeaker unit is 
designed with a small cone and large piston 
action, and this is 'cushioned' against the air 
trapped in the enclosure. The cone is thus 
damped acoustically as well as electrically at 
the amplifier output. 

THINGS YOU SAY 
Tape on TV? 
Here is the opportunity to put "creative tape 
recording' over to a wider public. Recently, 
on TV, a series has begun on photography. 
This is transmitted at a late hour so that it 
can be digested by those who want to be 
interested in the hobby. 
Perhaps a programme could be organized to 
show people all the things that could be 
done with tape, from beginners through to 
advanced. For instance, Bob Danvers- 
Walker's travelogue type articles in ATR 
are very helpful for the owner of the battery 
portable recorder, and adapting these articles 
for TV would be very interesting indeed. 
'Tape on TV would do no harm - it might 
even do some good! 
London, W12 i. Hone 

Praise for Brenell 
It always appears that people are very eager 
to voice their complaints (rightly so) but 
very reluctant to praise, hence this letter. 
I have just purchased a Brenell for my son. 

and everything was carried out in a most 
efficient and courteous manner. 
On arrival a hinge on the deck was damaged. 
I wrote away for a replacement on Friday 
night, assuming that they were on a five day 
week. As Whit Monday intervened, they 
couldn't have received my letter until Tuesday 
morning at the earliest. The replacement 
arrived on Wednesday morning. How's that 
for service 1 
Gloucester N. C. Browning 

Tapes for the Blind - an Appeal 
I would like to tell you about a new service 
for the blind and handicapped tape recording 
enthusiast. This is Tapes for the Blind. The 
aim of this organization is to send out a 
Sound Magazine on tape each month, con- 
sisting of many interesting items such as in- 
terviews, music, documentaries, poetry, 
sound effects and any other material members 
may care to ask for. 
Membership is free to all blind and handi- 
capped people. The tapes last for approxi- 

mately two hours duration and are two-track, 
mono/stereo at 3J ips. Anyone interested 
please contact the Club Secretary at 63 
Ashton Road, Luton, Beds. 
If any non-handicapped reader is interested 
in becoming a helper member, there is a 
subscription fee of KXr per year. A helper 
member is expected to send in from time to 
time any material which he, or she, may 
think would be of interest to our listeners. 
A helper member does not receive a copy of 
the Sound Magazine, but may participate in 
helping to produce it All members are wel- 
come to call and see us at the Studio if they 
care to and this can be arranged by contact- 
ing the Club Secretary. 
We are also a registered charity and a small 
donation to our club funds would not be 
refused. 
1 would be happy to hear from any interested 
persons - a letter or a small tape - who wish 
for further details. D. Beswick, 
Luton, Beds, Chairman, Tapes for the Blind 

DDB Sound Studio's Club 
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Ferrographs are unique in their combination 
of reliability, rugged construction and fidelity of 
recording ... not for the first exciting months of 
ownership, but for year after year of faultless per- 
formance. Even so, we do not claim perfection, 
although we do believe that we have come nearest 
of all to the ideal. And the vast majority of 
Ferrograph users agree. 

Complete and post the coupon -you'll enjoy 
moving up into the Ferrograph class. 
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r;ost this coupon to 

THE FERROGRAPH COMPANY LIMITED 
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INTRODUCTION TO 
TAPE RECORDING 

continued from page 13 

no more complex than operating a simple 
mono model. Any small unbalance in A and 
B recording levels can be corrected on 
replay by a balance control, giving a dif- 
ferential action of volume over the two 
channels. This is in addition to the ordinary 
volume control, and by turning the control 
to one side of centre more output is given 
from, say the A channel, while turning it 
the other side more is given from the B 
channel. 
More elaborate machines, however, have 
separate A and B recording level controls 
and indicators, but it calls for some prac- 
tice to set these up for optimum stereo 
recording. The best way is to place a sound- 
ing source at the centre point of the stereo 
microphone arrangement used and then 
adjust the A and B level controls until the 
A and B indicators have the same deflec- 
tion. 
So much, then, for the basic stereo idea. 
Next month we shall be dealing with con- 
necting external equipment to tape re- 
corders. 

TEST REPORT 
GRUNDIG HI -FI 
STEREO AMPLIFIER 
SV4OM 

continued from page 29 

rise -time performances I have ever seen. 
Each push -pull output transistor has its own 
driver transistor, a p -n -p for one and an 
n -p -n for the other, giving the required 
phase reversals. This really constitutes a 
complementary driver, and this is fed by 
three dc- coupled stages. The preamplifier 
and control unit section of each channel 
uses five transistors. Voltage stabilization 
is provided on some of the supply circuits 
and the amplifier generally features some 
rather interesting circuit arrangements, 
needing more space than here available to 
describe. 
The power supply input is fully isolated by 
a mains transformer, and two bridge recti- 
fier systems are adopted for obtaining the 
dc for the transistors. Fuse and diode pro- 
tection is incorporated. 
The amplifier is made in the best Grundig 
tradition, and readers familiar with Grundig 
tape recorders will know what this means. 
Fig. 7 gives a top view of the amplifier out 

of its cabinet, showing the output transis- 
tors - two in each channel - and Fig. 8 

gives an underneath view. These show 
without doubt that Grundig have retained 
their engineering excellence from tape to 
true hi -fi. 
In spite of my personal feelings about sub - 
audio power response and so- called loud- 
ness controls, the SV4OM is an amplifier 
deserving of full marks. It is the highest of 
hi -fi and will certainly rank with the best 
of the solid -state audio of this generation. 

Manufacturers' Specifications 
Power Output: 2 X 20W music and 2 x 15W 
rms across 5 ohms. Distortion: less than 
0.5% (intermodulation, less than 0.5% for 
full modulation using signals of 250 and 
8,000Hz). Power Bandwidth: 10 to 50,000Hz 
for 1% distortion. Frequency Response: 20 
to 20,000Hz +1dB. Signal /Noise Ratio: 
60dB relative to power output of 50mW and 
85dB from the tuner input and 60dB from 
pick -up input relative to 15 watts. Damping 
Factor: 5/0.25 ohms, or factor of 20, equal 
to 2idB. Channel Separation: Better than 
46dB over audio range. 

VARIABLE SPEED 
SPOOLING 

continued from page 21 

then be fed from the spare octal socket on 
the rear of the recorder to a three pin 
socket on the control panel. 
Machines with a single motor to drive the 
capstan and spools always depend on some 
mechanical means such as a pulley and 
friction wheel clutch in order to engage 
and reverse the fast wind, and the modifica- 
tion described in this article is not pos- 
sible. Reducing the voltage of the motor 
circuit of such a machine would tend to 
reduce the speed of tape wind, but the in- 
duction motor would not be reliable when 
running at the low speeds necessary, which 
would be far below that of the synchronous 
speed. When separate motors are em- 
ployed, the pull from the other reel absorbs 
the excess torque and the voltage need not 
drop to such a low value. In any case when 
one motor is employed, the capstan would 
be affected by the control and the reverse 
wind lever would still have to be used. 
Similar problems exist with a two motor 
machine. 
As mentioned earlier, it is essential for tape 
editing that the machine plays back through 
the amplifiers when it is switched to manual 
free -wheel. In the Ferrograph 422U there 
is a separate playback head and amplifier 
in circuit at all positions of the main func- 
tion switch Sw.1. In some models however, 
such as the Ferrograph 5AN, it is necessary 
to modify the switch on the deck so that 
the head remains in circuit during the fast 
wind. This Is very easily carried out (see the 
circuit diagram for the machine) but Messrs 
Ferrograph tell me that for some reason it 
tends to polarize the head slightly requiring 

the frequent use of a head defluxer. A better, 
but more expensive, way to adapt the 5AN 
would be to buy an additional replay moni- 
tor head and feed this into an equalized 
monitor amplifier. 

A RECORD LEVEL 
INDICATOR 

continued from page 17 

a heavy current will then pass through the 
meter. Because of this, RV2 should be 
wired so that clockwise movement of the 
shaft increases the meter reading. Therefore 
if RV2 shaft has been moved, it is always 
safe to rotate fully anti- clockwise and select 
bast. After RV2 has been set, put a paint 
splash on the shaft and collar. This will 
lightly fix the shaft and serve as an indica- 
tion that it has not been moved. If the 
needle does not move in the required direc- 
tion, but tries to move against the zero 
stop, reverse the meter connections. 

(c) Plug in the microphone and select the 
slow function. Now increase the amplifier 
gain (RVl) until the ambient noise causes 
the needle to deflect. If, as in (b), the 
needle tries to move against the zero stop, 
reverse the diode connections. 

(d) Select the fast function and check that the 
unit behaves as in (c), except that the 
meter needle is more 'lively'. 

The above testing ensures that the circuit has 
been wired up correctly and is functioning. 
The record level indicator must now be calibrated 
against the recorder with which it will be used. 
It is therefore necessary to incorporate a scale 
under the indicator gain control RVI. The 
photograph shows the 270e sweep of the potentio- 
meter divided into 5 positions. The scale under 
the tape recorder gain control is determined as 
follows: 

(a) place the indicator and recorder micro- 
phones side by side and generate a loud and 
fairly constant sound (music is suitable) 
using a portable radio receiver (or other 
suitable sound source). 

(b) set the level indicator gain to maximum 
(5) and the function switch to slow. Ap- 
proach the microphones with the sound 
source - ie, the radio. Fix the microphone! 
radio distance when the meter needle is 
just passing the overload mark. 

(c) now, without moving or adjusting the 
radio, make a number of short recordings, 
progressively increasing the recorder gain 
setting until the tape just overloads. At 
this point, mark the recorder gain as 5 

under the knob. 
(d) set the level indicator to 4 and repeat. 

Carry this out for settings of 3, 2 and I. 
In this way, a scale is built up for the gain setting 
of the recorder. To obtain satisfactory recordings 
the level indicator should first be set so that the 
meter does not overload and the recorder gain 
then set to the same figure. The reader should 
remember that for the level readings to be true, 
the recorder and indicator microphones must be 
used in the same relative positions as for the 
calibration. Furthermore, the system must be 
re- calibrated if either indicator or recorder are 
used with different microphones. 37 
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INTRODUCTION TO 
TAPE RECORDING 

continued from page 13 

no more complex than operating a simple 
mono model. Any small unbalance in A and 
B recording levels can be corrected on 
replay by a balance control, giving a dif- 
ferential action of volume over the two 
channels. This is in addition to the ordinary 
volume control, and by turning the control 
to one side of centre more output is given 
from, say the A channel, while turning it 
the other side more is given from the B 
channel. 
More elaborate machines, however, have 
separate A and B recording level controls 
and indicators, but it calls for some prac- 
tice to set these up for optimum stereo 
recording. The best way is to place a sound- 
ing source at the centre point of the stereo 
microphone arrangement used and then 
adjust the A and B level controls until the 
A and B indicators have the same deflec- 
tion. 
So much, then, for the basic stereo idea. 
Next month we shall be dealing with con- 
necting external equipment to tape re- 
corders. 

TEST REPORT 
GRUNDIG HI-FI 
STEREO AMPLIFIER 
SV40M 

continued from page 29 

rise-time performances I have ever seen. 
Each push-pull output transistor has its own 
driver transistor, a p-n-p for one and an 
n-p-n for the other, giving the required 
phase reversals. This really constitutes a 
complementary driver, and this is fed by 
three dc-coupled stages. The preamplifier 
and control unit section of each channel 
uses five transistors. Voltage stabilization 
is provided on some of the supply circuits 
and the amplifier generally features some 
rather interesting circuit arrangements, 
needing more space than here available to 
describe. 
The power supply input is fully isolated by 
a mains transformer, and two bridge recti- 
fier systems are adopted tor obtaining the 
dc for the transistors. Fuse and diode pro- 
tection is incorporated. 
The amplifier is made in the best Grundig 
tradition, and readers familiar with Grundig 
tape recorders will know what this means. 
Fig. 7 gives a top view of the amplifier out 

of its cabinet, showing the output transis- 
tors - two in each channel - and Fig. 8 
gives an underneath view. These show 
without doubt that Grundig have retained 
their engineering excellence from tape to 
true hi-fi. 
In spite of my personal feelings about sub- 
audio power response and so-called loud- 
ness controls, the SV40M is an amplifier 
deserving of full marks. It is the highest of 
hi-fi and will certainly rank with the best 
of the solid-state audio of this generation. 

Manufacturers' Specifications 
Power Output: 2 X 20W music and 2 x 15W 
rms across 5 ohms. Distortion: less than 
0-5% (intermodulation, less than 0-5% for 
full modulation using signals of 250 and 
8.000Hz). Power Bandwidth: 10 to 50,000Hz 
for 1% distortion. Frequency Response: 20 
to 20,000Hz ±1dB. Signal/Noise Ratio: 
60dB relative to power output of 50mW and 
85dB from the tuner input and 60dB from 
pick-up input relative to 15 watts. Damping 
Factor: 5/0-25 ohms, or factor of 20, equal 
to 2idB. Channel Separation: Better than 
46dB over audio range. 

VARIABLE SPEED 

SPOOLING 

continued from page 21 

then be fed from the spare octal socket on 
the rear of the recorder to a three pin 
socket on the control panel. 
Machines with a single motor to drive the 
capstan and spools always depend on some 
mechanical means such as a pulley and 
friction wheel clutch in order to engage 
and reverse the fast wind, and the modifica- 
tion described in this article is not pos- 
sible. Reducing the voltage of the motor 
circuit of such a machine would tend to 
reduce the speed of tape wind, but the in- 
duction motor would not be reliable when 
running at the low speeds necessary, which 
would be far below that of the synchronous 
speed. When separate motors are em- 
ployed, the pull from the other reel absorbs 
the excess torque and the voltage need not 
drop to such a low value. In any case when 
one motor is employed, the capstan would 
be affected by the control and the reverse 
wind lever would still have to be used. 
Similar problems exist with a two motor 
machine. 
As mentioned earlier, it is essential for tape 
editing that the machine plays back through 
the amplifiers when it is switched to manual 
free-wheel. In the Ferrograph 422U there 
is a separate playback head and amplifier 
in circuit at all positions of the main func- 
tion switch Sw.1. In some models however, 
such as the Ferrograph SAN, It is necessary 
to modify the switch on the deck so that 
the head remains in circuit during the fast 
wind. This Is very easily carried out (see the 
circuit diagram for the machine) but Messrs 
Ferrograph tell me that for some reason it 
tends to polarize the head slightly requiring 

the frequent use of a head defluxer. A better, 
but more expensive, way to adapt the SAN 
would be to buy an additional replay moni- 
tor head and feed this into an equalized 
monitor amplifier. 

A RECORD LEVEL 
INDICATOR 

continued from page 17 

a heavy current will then pass through ihe 
meter. Because of this, RV2 should be 
wired so that clockwise movement of the 
shaft increases the meter reading. Therefore 
if RV2 shaft has been moved, it is always 
safe to rotate fully anti-clockwise and select 
bait. After RV2 has been set, put a paint 
splash on the shaft and collar. This will 
lightly fix the shaft and serve as an indica- 
tion that it has not been moved. If the 
needle does not move in the required direc- 
tion, but tries to move against the zero 
stop, reverse the meter connections. 

(c) Plug in the microphone and select Ihe 
slow function. Now increase the amplifier 
gain (RV1) until the ambient noise causes 
the needle to deflect. If. as in (b), the 
needle tries to move against the zero stop, 
reverse the diode connections. 

(d) Select the fast function and check that the 
unit behaves as in (c), except that the 
meter need le is more 'lively'. 

The above testing ensures that the circuit has 
been wired up correctly and is functioning. 
The record level indicator must now be calibrated 
against the recorder with which it will be used. 
It is therefore necessary to incorporate a scale 
under the indicator gain control RVI. The 
photograph shows the 270° sweep of the potentio- 
meter divided into 5 positions. The scale under 
Ihe tape recorder gain control is determined as 
follows: 

(a) place the indicator and recorder micro- 
phones side by side and generate a loud and 
fairly constant sound (music is suitable) 
using a portable radio receiver (or other 
suitable sound source). 

(b) set the level indicator gain to maximum 
(5) and the function switch to slow. Ap- 
proach the microphones with the sound 
source - ie, the radio. Fix the microphone/ 
radio distance when the meter needle is 
just passing the overload mark. 

(c) now, without moving or adjusting the 
radio, make a number of short recordings, 
progressively increasing the recorder gain 
setting until the tape just overloads. At 
this point, mark the recorder gain as 5 
under the knob. 

(d) set the level indicator to 4 and repeat. 
Carry this out for settings of 3, 2 and I. 

In this way, a scale is built up for the gain setting 
of the recorder. To obtain satisfactory recordings 
the level indicator should first be set so that the 
meter does not overload and the recorder gain 
then set to the same figure. The reader should 
remember that for the level readings to be true, 
the recorder and indicator microphones must be 
used in the same relative positions as for the 
calibration. Furthermore, the system must be 
re-calibrated if either indicator or recorder are 
used with different microphones. 
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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 

* FREE SERVICE DURING GUARANTEE 
PERIOD 

FRANCIS OF STREATHAM 
169 -173 STREATHAM HIGH RD., LONDON, S.W.I6 

Between St. Leonards Open all day 
Church. and Streatham Stn. Saturday 

Phone STR 
0192;0466 

Mood Music Records available from AIR 
Please allow two weeks for delivery 
These records are high quality 12 inch LPs (33f rpm). Each 
contains a wide selection of opening and closing music, 
mood and theme music and sound effects highly suitable 
fur tape, slide and cinefilm sound tracks. Each record sleeve 
gives full details of recordings and timings and an instruction 
leaflet is included. 
MM1 Cine Mood Music 24 tracks include openings, closings, 

themes and effects, grand, prelude, tragic, drama, 
comedy, holiday, nautical, Christmas, suspense, etc. 
Airport, jets, fireworks, train, sea, etc. Price £2 9s 6d, 

MM2 Sound for a Picture 25 tracks include openings, 
closings, themes and effects. Grand, dramatic, gentle, 
finale, happy, party, holiday, travel, parade, circus, 
playtime, etc. Effects: sea, train, jet, baby, crowd, traffic, 
etc. Price £2 9s 6d. 

MM3,Custom Music for 8mm 38 tracks include openings, 
closings, themes and effects. Ceremonial, mellow, 
finale, movie finale, holiday, travel, continental, birthday, 
wedding, pageantry, etc. Effects: crowd, dog, baby, 
seaside, thunderstorm, etc. Price £2 9s 6d. 

To: Haymarket Press Ltd., 9 Harrow Road, London, W.2. 
Please send me the following records [indicate with a tick in 
the appropriate square(s)]: 

MM1 MM2 M M3 

I enclose postal order /cheque /cash for £ for 1, 2, 3 
records, plus 2s 6d. post and packing for each* record ordered. 
2s 6d postage covers U K only. Overseas readers please 
include sufficient extra postage. 

NAME 
ADDRESS 

Please allow two weeks for delivery. ATR 
38 

*Note: Each record ordered is posted separately in its own packing. 

YOUR LOCAL 
Hi -Fi in Sussex 

BOWERS B; WILKINS 
Stocking for comparative demonstrations 

Ampex, Ferrograph, Revox, B & O, Tandberg. Truvox. 
Becket Buildings, Littlehampton Road, Worthing 5142 

TAPE RECORDER CENTRE (HX) 
AGENTS FOR ALL THE LEADING MAKES OF RECORDERS AND 
HI -FI including: -8 &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 

(Telephone: BLAckfriars 943215 

Sole Mancherter Dirtributors Fori 

The World Famous Bryon Amplifiers 

Agents for Ampex, Akai, Ferro - 
graph, Tandberg, Brenell, B. & O., 
Vorcexion, Truvox, Sony. Leak, 
Quad, Armstrong, Clark & Smith, 
Lowther, Fisher. Goodmans, 
Wharfedale, Garrard, Goldring, 
Dual, Decca. Record Housing, 

Ficrobe, 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 Until8 p.m. Fridays 
SHEEN LANE, SHEEN, PROSPECT 0985 
LONDON, S.W.14 (Opposite Mortlnke Station, S.R. 

CIHIPENLEM 
OF CREWE LTD. 

44, 
Head Office: 14 Hightown, Crewe. Tel. 3327 

Hi -Fi CENTRE: 28 HIGHTOWN, CREWE 
Technical Division: 19/21 Ludford St., Crewe. 

BINDERS FOR ATR 
cost only 20s including postage and packing 

BINDERS DEPT, ATR, 9 Harrow Road, London W2 

LEDA recording lape 
THE ULTIMATE IN TAPE VALUE! Made to full specification. Leaders. 
Trailers and Stop Foils on all types 5" and above. Strong, attractive 
hinge -lid boxes. 
GUARANTEE: 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. 

STANDARD LONG 
PLAY (P.V.C.) PLAY (P.V.C.) 

3" 150' 2/3 3" 225' 3/- 
4" 300' 3/9 4" 450' 5/- 
5" 600' 8/3 5" 900' 9/9 
5)" 900' 10/ 5f" 1200' 12/3 
7" 1200' 12/3 7" 1800' 17/3 

DOU9LE PLAY TRIPLE PLAY 
(POLYESTER) (POLYESTER) 

3" 300' 4/3 3" 600' 8/9 
4" 600' 8/3 4" 900' 12/6 
5" 1200' 15/3 5" 1800' 22/6 
5f" 1800' 19/3 5f" 2400' 28/6 
7" 2400' 21/9 7" 3600' 38/6 

P. & P. 2/6 per order. We also stock a wide range of accessories, all at 
owest -ever prices. S.A.E. list. 

LEDA TAPES (A) 30 BAKER STREET, LONDON, W.1 
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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 

FREE SERVICE DURING GUARANTEE 
PERIOD 

FRANCIS OF STREATHAM 

169-173 STREATHAM HIGH RD., LONDON, S.W.I6 
Between Sc. Leonards 

Church and Streatham Stn. 
Open all day 

Saturday 
Phone STR 
0192/0466 

Mood Music Records available from AIR 
Please allow two weeks for delivery 
These records are high quality 12 inch LPs (33i rpm). Each 
contains a wide selection of opening and closing music, 
mood and theme music and sound effects highly suitable 
fur tape, slide and cinefilm sound tracks. Each record sleeve 
gives full details of recordings and timings and an instruction 
leaflet is included. 
MM1 Cine Mood Music 24 tracks include openings, closings, 

themes and effects, grand, prelude, tragic, drama, 
comedy, holiday, nautical, Christmas, suspense, etc. 
Airport, jets, fireworks, train, sea, etc. Price £2 9s 6d, 

MM2 Sound for a Picture 25 tracks include openings, 
closings, themes and effects. Grand, dramatic, gentle, 
finale, happy, party, holiday, travel, parade, circus, 
playtime, etc. Effects: sea, train, jet, baby, crowd, traffic, 
etc. Price £2 9s 6d. 

MM34Cusfom Music for 8mm 38 tracks include openings, 
closings, themes and effects. Ceremonial, mellow, 
finale, movie finale, holiday, travel, continental, birthday, 
wedding, pageantry, etc. Effects: crowd, dog, baby, 
seaside, thunderstorm, etc. Price £2 9s 6d. 

To: Haymarket Press Ltd., 9 Harrow Road, London, W.2. 
Please send me the following records [indicate with a tick in 
the appropriate square(s)]: 

MM1 MM2 MM3 

1 enclose postal order/cheque/cash for £ for 1, 2, 3 
records, plus 2s 6d, post and packing for each' record ordered. 
2s 6cf postage covers U K only. Overseas readers please 
include sufficient extra postage. 
NAME   
ADDRESS  

Please allow two weeks for delivery. ATR 
'Note: Each record ordered is posted separately in Its own packing. 

YOUR LOCAL 

Hi-FI in Sussex 

WILKINS 

Stocking for comparative demonstrations 
Ampex, Ferrograph, Revox, B 4 O, Tandberg. Truvox. 

Becket Buildings, Littlehampton Road, Worthing 5142 

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

30 KING CROSS STREET, HALIFAX 
Halifax 66832 

PART EXCHANGE WITH PLEASURE 

GODLEYS 
SHUDEHILL, MANCHESTER 4 

|Telephone: BLAckfriars 94325 
Sole Manchester Distributors For* 

The World Famous Bryan Amplifiers 

Agents for Ampex, Akai, Ferro- 
graph, Tandberg, Brenell, B. & O., 
Vorcexion, Truvox. Sony. Leak, 
Quad. Armstrong, Clark & Smith. 
Lowther, Fisher. Goodmans, 
Wharfedale, Garrard, Goldring, 
Dual. Decca. Record Housing, 

Ficrobe, 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 4 STATION PARADE. 
SHEEN LANE. SHEEN, 
LONDON, S.W.I4 

Now Open Until 8 p.m. Fridays 
PROSPECT 0985 

(Opposite Mortlake Station, S.R. 

Q 
1^1 In' 

OF CREWE LTD. 
USiBfinl'ly 

Head Office: 14 Hightown, Crewe. Tel. 3327 
Hi-Fi CENTRE: 28 HIGHTOWN, CREWE 

Technical Division: 19/21 Ludford St., Crewe. 

BINDERS FOR ATR 

cost only 20s including postage and packing 

BIN DERS DEPT. ATR, 9 Harrow Road, London W2 

LEDA recording tape 
THE ULTIMATE IN TAPE VALUE! Made lo lull specilication. Leaders, 
Trailers and Stop Foils on all types 5" and above. Strong, attractive 
hinge-lid boxes. 
GUARANTEE: 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. 

STANDARD PLAY (P.V.C.) 
3" " " 4" 
5" 
sr 
7" 

LONG 
PLAY (P.V.C.) 

3" 225' 3/- 450' 5/- 
900' 9/9 

1200* 12/3 
1800* 17/3 

4" 
5" 
53" 7" 

4" 
5" 
53" 
7" 

150' 2/3 
300' 3/9 
600* 8/3 
900* 10/- 

1200* 12/3 
P. & P. 2/6 per order. We also slock a wide range of accessories, all at 
lowest-ever prices, S.A.E. list. 

LEDA TAPES (A) 30 BAKER STREET, LONDON, W.1 

DOUBLE PLAY 
(POLYESTER) 

3" 300' 4/3 
600' 8/3 

1200' 15/3 
1800' 19/3 
2400' 21/9 

TRIPLE PLAY (POLYESTER) 
3" 600' 8/9 4" 900' 12/6 
5" 1800' 22/6 
5J" 2400' 28/6 
7" 3600' 38/6 
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DEALERS CLASSIFIED ADVERTISEMENTS 

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

KINGS SQUARE, YORK. Tel. 55666 

WORTHING 

TAPE 

RECORDER 

CENTRE 

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

22 New Broadway, 
Taring Road, Worthing, 
Sussex. 
Telephone: WORTHING 3630 

SOUTH EAST 
TAPE RECORDER CENTRE 

- ... - .:CNO STEREO 

Sands Hunter 
45,HARE SFREET,WOOLWICH,S.E16 

.. _ . .. -'1;955 

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 

MASSEY'S 
CENTRE OF SOUND 

121.123 High Road Chiswick London W4 
telephone CHlswick 2082 

L.E.C. (Leyton) ELECTRICAL CO. 
120 HIGH ROAD, LEYTON, E.15 

LEYtonstone 6814 

Stockists of: Ferrograph, Vortexion, Brenell, Revox, 
Rogers, Armstrong, Leak, Goodmans, KEF, Record 
Housing Furniture. etc. Tapes by BASF, AGFA, 
ZONAL 3" to 10 ". Demonstrations in the Home. Tape 

to Disc Sers ice. 

"I have recommended your 
tapes to all my friends- they 

are excellent." P. B. of Didcot 

END OF SUMMER SALE 

New 3" 5" 5;" 7" 

Std. 150' 600' 850' 1200' 
Play 2/- 5/6 7/- 8/6 

Long 240' 900' 1200' 1800' 
Play 3/- 7/6 9/6 12/6 

Dble. 300' 1200' 1800' 2400' 
Play 4/3 III- 15/- 19/9 

Triple Play: List Free. Quantity Discount. Postage 1/3 
per or /er. Expert y packed and posted same day. 

MAIL ONLY. Money back guarantee. 

dora IErabing Co. (AT) 
MORA WORKS, MORA ROAD, LONDON, N.W.2 

Classified advertisements in 'Amateur Tape Recording' 
cost is per word. minimum 10s. Box Nos. Is 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 gives excel- 
lent results on music. but is at the same time at a 

sensationally low price - only 25 gns. Send now for 
our latest catalogue of Separate 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 Fellows 
Road, Swiss Cottage, NW3. Telephone: 01 -722 3314. 

(12/67) 
Highest cash prices offered for good quality Tapc Re- 
corders. Hi -Fi Equipment and LP Records. REW 
Earlsfield Ltd. 266/8 Upper Tooting Road, London 
SW17. Tel BAL 9174. 
If you arc genuinely seeking a marriage partner, let 
the Margaret Lynn Bureau, 78 Cedar Grove, Yeovil, 
Somerset, help. Strictly confidential. Brochure on ap- 
plication. (10167) 
Amazing results! Immediate introductions. Friendship, 
marriage. Jean's Bureau, 15 Queen Street, Exeter. 

(I /68) 
The East Anglian Bureau. Friendship /Marriage. 
Action now could mean an end to loneliness. Con- 
fidential details from 93 Pottergate, Norwich. (2/68) 
Repairs. Our modern service department, equipped 
with the latest test equipment including a wow and 
flutter meter and multiplex stereo signal generator. 
is able to repair hi -fi and tape recording equipment 
to manufacturers' standard. Telesonic Ltd, 92 Tot- 
tenham Court Road, London WI. 01.636 8177. (TC) 
Antoeourse - a review of international motor sport. 
Copies of this annual covering the season 1963 -64 are 
now available at 15s post free from Book Sales Depart- 
ment, Haymarket Press Limited, 9 Harrow Road, 
London W2. 
Languages no obstacle to world friendships with 
Esperanto. Tape lessons. Fascinating new 16 -hour 
method. First lesson 10s. Textbook 5s. The Esperanto 
Centre. IA Craigs Avenue, Edinburgh 12. (9/67) 
Magazines in sound, Tapespondents. Write for free 
details to Far and Wide Recording Club, Eccles. 
Maidstone. SAL please. (9/67) 
The perfect companion to ATR is 8mm Magazine - 
an unbeatable combination for the sound and eine en- 
thusiasts. 8mm tells you all you need to know on how 
to take eine films and where to look for subjects. 
Packed with news of the latest eine developments. un- 
biased test reports and hints on sound and eine. All 
for only 2s 6d a month, or special introductory sub- 
scription offer of 25s a year from Subscription Dept, 
8mm, Haymarket Press Ltd. 9 Harrow Road, London 
W2. 
Magazines in Sound - Tape exchanges. Write for free 
details to Far and Wide Recording Club, Eccles. Mai& 
stone. SAF please. (9/67) 

TAPE /DISC /TAPE 
Tape to Disc Recording. Finest professional quality: 
10 in LP. 42s: 12 in LP, 48s: 7 in EP, 21s: 40 ft 
recording studio. SAE for leaflet. Deroy Sound Service, 
High Bank. Hawk Street. Caroforth, Lancs. (9/67) 
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 LP's 
from your 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. 18 Blenheim Road, London W4. Tel: 995- 
1661. (9/67) 

EQUIPMENT FOR SALE 
15 % -20% discount on most new. guaranteed, tape 
recorders and Hi -Fi. Cash only. SAE details. Hi -Fi 
Club. 70A Liverpool Road, Liverpool 23. (12/67) 
Unbiased guide. Our latest 65 -page, photographically 
illustrated hi -fi catalogue (5s). Advisory service. pre- 
ferential terms to members. You'll be glad to have 
consulted Audio Supply Association, 18 Blenheim 
Road. London W4. (9/67) 
Save up to 20% on tape recorders and Hi -Fi. Ncw 
and guaranteed. Cash only. SAE lists. Microservice, 
Fourways, Morris Lane, Halsall, Lanes. (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 5s for 
membership card, catalogues. price lists or SAE for 
free quotations and leaflets. CBA (Dept A5). 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, 
Loudspeakers, 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 disc recording heads. Re- lapping service. 
Details on request. Martin Watch Laboratories, Lon- 
don Road, Binfield. Bracknell, Berks. (Tel: Bracknell 
4935.) (9/67) 
F.umig Phonomatic Novo projector. Brand new, still 
in packaging. Cost £49 I5s Od. Will accept f35 ono. 
Ring 01 -262 3200, ext. 21. 

PRE -RECORDED TAPES 
American 4 -track stereo tapes covering most famous 
labels at realistic prices. Why pay more? Imported 
directly by us, saving distributors' profits. Vast selec- 
tion at 75s each - send SAE for free lists or call at 
London showrooms. Teletape of Marble Arch. 33 
Edgware Road. W2. (TC) 
Four track stereo tapes arc expensive! Join the WSL 
Stereo Tape Library and enjoy every tape for only a 
few pence per day. World -Wide service. Send 9d 

London e 
for 

full 
details to: 104 Norwood High Street. 

6/68. 

MAGNETIC TAPE 
A unique tape buy. Top brand 7 in, 2,400 ft. 25.s; 
51 in 1.200 ft I5s; P & P: I at 2s. 2 at 2s 9d. 3-6 at 
3s 6d. Bargains in all sizes. SAE for list. E. C. Kings- 
ley & Co Ltd. 93 Tottenham Court Road, London 
WI. EUSton 6500. (TC) 
Ilford Zonatape. Guaranteed shop quality sealed 
Polyester Long Play - 5in 900ft (list 28s.): one 18s 
two 34s; three 50s. 51in 1200ft (list 35s.): one 24s 
two 46s; three 66s: All post free' Haywood & Sons 
2 Edinburgh Avenue. Leeds 12. (9/67 

RECORDS 
Aaron Copland or Broadway Musical. All American 
records to order at lowest possible prices. Send for 
free price list or complete catalogue Sr (Classical 
Artists Catalogue 8s 6d). The Gramophone Shop. 1017 
Argyle Street. Glasgow. (9/67) 

AMATEUR TAPE RECORDING SUBSCRIPTION FORM 

Make certain you receive your copy of AMATEUR TAPE RECORDING Audio -Video by 
completing this form and sending it, with your annual subscription, to: 
AMATEUR TAPE RECORDING, SUBSCRIPTION DEPT, 
9 HARROW ROAD, LONDON W2 
Please send AMATEUR TAPE RECORDING Audio -Video for one year, commencing with 
the next ( ) issue, to the address below. I enclose the annual subscription 
of 36s (UK only); $5.90 USA and Canada; or 42s other overseas countries. 
Name 
Address 

Date 
Tape Club members wishing to avail themselves of the special Club Subscription rate of 30s per 
annum should apply to their local Club Secretary. All Club orders must bear the Club Secretary's 

39 signature and be sent to the Subscription Department. 
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dealers"] I classified advertisement? 

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

CUSSlj+SMllGHT ) 

KINGS SQUARE, YORK. Tel. 55666 

WORTHING 
Tape and Hi-Fi Experts. Agents for all types of machine and equipment. Servicing and Repairs. 

TAPE 
RECORDER 

22 New Broadway, 
Tarring Road, Worthing, 

CENTRE 
Sussex. 
Telephone; WORTHING 3630 

SOUTH EAST 
TAPE RECORDER CENTRE 
See VONO STEREO 

Sands Hunter iinterestI 
45,HM iEEE,WOOLWICH,S.E.18 TEaMS / 

;C .-. di 1955 ^ 

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 

MASSEY'S 
CENTRE OF SOUND 

121-123 High Road Chiswick London W4 
telephone C His wick 2082 

L.E.C. (Leyton) ELECTRICAL CO. 
120 HIGH ROAD, LEYTON, E.15 

LEYionstonc 6814 
Stockists of: Ferrograph, Voncxion, Brcncll, Rcvox, 
Rogers, Armstrong. Leak. Goodmans. KEF, Record 
Housing Furniture, etc. Tapes by BASF, AGFA, 
ZONAL 3' to 10". Demonstrations in the Home. Tape 

to Disc Sen icc. 

"/ have recommended your 
tapes to all my friends — they 
are excellent." P. B. of Didcot 

END OF SUMMER SALE 
New 3 s- 5J" 7- 
Std. 150' 600' 850' 1200' 
Play V- 5/6 11- 8/6 
Long 240' 900' 1200' 1800' Play 31- 7/6 9/6 12/6 
Dble 300' 1200' 1800' 2400' 
Play 4/3 II/- 15/- 19/9 

Triple Play: List Free. Quantity Discount. Postage 1/3 
per order. Expertly packed and posted same day. 

MAIL flNLY. Money back Buarantcc. 
iRora tErabing Co. (at) 

MORA WORKS. MORA ROAD. LONDON. N.W.2 

Classified advertisements in "Amateur Tape Recordmg' 
cost Is per word, minimum IOa. Box Nos. Is 6d extra. 
Advertisements and remittances should be sent to 
Classified Advertisement Department. ATR. 9 Harrow 
Road, London \V2. 

PERSONAL 
Major breakthrough in sleep-learning economics. At 
last wc arc able to offer a machine which is not only 
ideal for Sleep-Learning and Therapy and gives excel- 
lent results on music, but is at the same time at a 
sensationally low price - only 25 gns. Send now for 
our latest catalogue of Separate 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 Fellows 
Road, Swiss Cottage. NWS. Telephone: 01-722 3314. (12/67) 
Highest cash prices offered for good quality Tape Re- 
corders, Hi-Fi Equipment and LP Records. REW 
Eurlsficld Ltd, 266/8 Upper Tooting Rond, London 
SWI7. Tel BAL 9174. 
If yon arc genuinely seeking a marriage partner, let 
the Margaret Lynn Bureau. 78 Cedar Grove. Yeovil. Somerset, help. Strictly confidential. Brochure on ap- 
plication. (10/67) 
Amazing results! Immediate introductions. Friendship, 
marriage. Jean's Bureau. 15 Queen Street. Exeter. (1/68) 
The East Anglian Bureau. Friendship/Marriage. 
Action now could mean an end to loneliness. Con- 
fidential details from 93 Poltergate, Norwich. (2/68) 
Repairs. Our modern service department, equipped 
with the latest test equipment including a wow and 
flutter meter and multiplex stereo signal generator, 
is able to repair hi-fi and tape recording equipment 
to manufacturers' standard. Telcsonic Ltd. 92 Tot- 
tenham Court Road. London WI. 01-636 8177. (TC) 
Autocourse - a review of international motor sport. 
Copies of this annual covering the season 1963-64 arc 
now available at I5j post free from Book Saks Depart- 
ment. Haymarkct Press Limited. 9 Harrow Road, 
London W2. 
Languages no obstacle to world friendships with 
Esperanto. Tape lessons. Fascinating new 16-hour 
method. First lesson I0j. Textbook 5s. The Esperanto 
Centre. IA Craigs Avenue, Edingurgh 12. (9/67) 
Magazines in sound, Tapcspondcnts. Write for free 
details to Far and Wide Recording Club, Ecclcs 
Maidstone. SAE please. (9/67) 
The perfect companion to ATR is 8nim Magazine - 
an unbeatable combination for the sound and cine en- 
thusiasts. 8mra tells you all you need to know on how 
to take cine films and where to look for subjects. 
Packed with news of the latest cine developments, un- 
biased test reports and hints on sound and cinc. All 
lor only 2.v 6d a month, or special introductory sub- 
scription offer of 25.v a year from Subscription Dept. 
8mm. Haymarket Press Ltd. 9 Harrow Road. London 
W2. 
Magazines in Sound - Tape exchanges. Write for free 
details to Far and Wide Recording Club. Eccles. Maid- 
stone. SAE please. (9/67) 

TAPE/DISC/TAPE 
Tape to Disc Recording. Finest professional quality; 
10 in LP. 42s: 12 in LP. 48s: 7 in EP, 21s; 40 ft 
recording studio. SAE for leaflet. Dcroy Sound Service. 
High Bank. Hawk Street. Carnforth. Lanes. (9/67J 
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 LP's 
from your 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 lax 
free for schools, choirs, orchestras. Sound News Pro- 
ductions. 18 Blenheim Road. London W4. Tel: 995- 
1661. (9/67) 

EQUIPMENT FOR SALE 
l5%-20% discount on most new. guaranteed, tape 
recorders and Hi-Fi. Cash only. SAE details. Hi-Fi 
Club, 70A Liverpool Rond, Liverpool 23. (12/67) 
Unbiased guide. Our latest 65-page, photographically 
illustrated hi-fi catalogue (5j). Advisory service, pre- 
ferential terms to members. You'll be glad to have 
consulted Audio Supply Association, 18 Blenheim 
Road. London W4. (9/67) 
Save up to 20% on tape recorders and Hi-Fi. New 
and guaranteed. Cash only. SAE lists. Microscrvice. 
Fourways, Morris Lane. Hnlsall. Lanes. (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 5s for 
membership card, catalogues, price lists or SAE for 
free quotations and leaflets. CBA (Dcpt A5), 370 S( 
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 scaled cartons on 
receipt of remittance with order. Agent for all 
leading makes. Amplifiers, Tuners. Motors. Pick-ups. 
Loudspeakers, and Tape Recorders. Audio Services 
Ltd. 82 East Barnet Road. New Barnel, Herts. Td: 
Barnct 6605. (6/68) 
Sapphire Cutlers. New Sapphire Cullers available for 
all types of disc recording heads. Re-lapping service. 
Details on request. Martin Watch Laboratories, Lon- 
don Road, Binfield, Brucknell, Berks. (Tel: Braeknell 
4935.) (9/67) 
Eumig Phonomalic Novo projector. Brand new. still 
in packaging. Cost £49 15^ 0d. Will accept £35 ono. 
Ring 01-262 3200, ext. 21. 

PRE-RECORDED TAPES 
American 4-lrack stereo tapes covering most famous 
labels at realistic prices. Why pay more? Imported 
directly bv us. saving distributors' profits. Vast selec- 
tion at 15s each - send SAE for free lists or call at 
London showrooms. Tclelape of Marble Areh. 33 
Edgware Road. W2. (TC) 
Four track stereo tapes arc expensive! Join the WSL 
Stereo Tape Library and enjoy every tape for only a few pence per day. World-Wide service. Send 9d 
postage for full details to; 104 Norwood High Street. 
London SE27. (6/68) 

MAGNETIC TAPE 
A unique tape buy. Top brand 7 in. 2,400 ft. 25s: 
5i in 1.200 ft 15s; P & P: I at 2s. 2 at 2s 9d. 3-6 at 
3s 6d. Bargains in all sizes. SAE for list. E. C. Kings- 
lev & Co Ltd. 93 Tottenham Court Road, London 
WI. EUSton 6500. (TC) 
Uford Zonatape. Guaranteed shop quality scaled. 
Polyester Long Play - Sin 900ft (list 28s.): one 18s: 
two 34s: three 50s. 5iin 1200ft (list 35s.): one 24s: 
two 465; three 66s: All post free! Hay wood & Sons. 
2 Fdinhnrgh Avenue. Leeds 12. (9/67) 

RECORDS 
Aaron Copland or Broadway Musical. All American 
records to order at lowest possible prices. Send for 
free price list or complete catalogue 5s (Classical 
Artists Catalogue 8s 6d). The Gramophone Shop. 1017 
Argyle .Street. Glasgow. (9/67) 

iAMATEUR TAPE RECORDING SUBSCRIPTION FORM 
I Make certain you receive your copy of AMATEUR TAPE RECORDING Audio-Video by 
| completing this form and sending it, with your annual subscription, to: 
.AMATEUR TAPE RECORDING. SUBSCRIPTION DEPT. 
1 9 HARROW ROAD. LONDON W2 
| Please send AMATEUR TAPE RECORDING Audio-Video for one year, commencing with 
I the next ( ) issue, to the address below. I enclose the annual subscription 
' of 365 (UK only); $5.90 USA and Canada; or 425 other overseas countries. 
I Name         
I Address        
I 

Date . 
.Tape Club members wishing to avail themselves of the special Club Subscription rate of 305 per 
1 annum should apply to their local Club Secretary. All Club orders must bear the Club Secretary's 
| signature and be sent to the Subscription Department. 
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Short of a lead? 
With a 3 -pin DIN plug on one end and 3.5mm jack 
on the other? With the Goldring Screened Audio 
Lead Set, you've got it- instantly -at your finger 
tips. And 37 other different equipment -to- equipment 
connections as well. With cable lengths of 20 ", 40 ", 
or 60" according to the combinations you use. 
All tidily and instantly to hand in a small neat 
storage box. There's no longer any need to have an 
unwieldy collection of dozens of different leads 
and still be short of the right one! 

This new Goldring set will give you most of 
the connections you're ever likely to want - 
without searching for cables and plugs, without 
soldering, without waiting, without further 
expense. The Goldring Audio Lead Set, 
from your Hi -Fi dealer, 

. £3 6 is a real investment at . 
*Goldring are now marketing an extremely useful 
range of individually packed leads, plugs, 
sockets and connections for audio enthusiasts. 

r ̂ l GOLDRING MANUFACTURING CO. (G.B.) LTD., 
LVJ 486 -488 High Road, Leytonstone, London, E.11. Tel: Leytonstone 8343 

LOEWE § OPTA INTRODUCE THE NEW 
OPTACORD 450 BATTERY /MAINS 

CASSETTE LOADING TAPE RECORDER for 39 GNS. 
OPTACORD 450 THE UNIVERSAL TAPE 

RECORDER FOR BATTERY /MAINS OPERATION 
(Power -pack incorporated) 

New compact -magazine- system bans tape threading (Philips type). 

',Unlimited reproduction possibilities with self -made recordings or 
commercially available pre- recorded tapes. 

Ready for recordings per microphone supplied with the set, as well 
as from the radio -receiver, record player or any other tape recorder. 

Other features include: 
Further to operation on batteries (5 monocells 1.5v each) or on mains (410/220 v a.c.) 
connection to car battery (6 or 12 V) also possible. Playing time with compact -magazine 
C60 =2x30 mins. with compact magazine C90 -2x45 mins. Monitoring via built -in 
loudspeaker, external speaker or headphone: Frequency response 50-8000 c /s: Contrast 

40d B. 

Write for illustrated leaflet and further details to: 

14/G11GATE ACOUSTICS 184/188 Gt. Portland Street, London, W.I. 
MUSeum 2901/5 

Central London Showrooms at the Tape Recorder Centre, 82 High Holborn, London, W.C.I 
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Short of a lead? 

With a 3-pin DIN plug on one end and 3.5mm jack 
on the other? With the Goldring Screened Audio 
Lead Set, you've got it—instantly—at your finger 
tips. And 37 other different equipment-to-equipment 
connections as well. With cable lengths of 20". 40". 
or 60" according to the combinations you use. 
All tidily and instantly to hand in a small neat 
storage box. There's no longer any need to have an 
unwieldy collection of dozens of different leads 
and still be short of the right one! 

This new Goldring set will give you most of 
the connections you're ever likely to want— 
without searching for cables and plugs, without 
soldering, without waiting, without further 
expense. The Goldring Audio Lead Set. 
from your Hi-Fi dealer, mm m m 
is a real investment at t JaOaU> 
*Goldring are now marketing an extremely useful 
range of individually packed leads, plugs, 
sockets and connections for audio enthusiasts. 

GOLDRING MANUFACTURING CO. (G.B.) LTD., 
486-488 High Road, Leytonstone. London, E.ll. Tel; Leytonstone 8343 
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FOFt PERFECTION IN SOUND 

LOEWE © OPTA 

CASSETTE 

INTRODUCE THE NEW 

OPTACORD 450 BATTERY/MAINS 

LOADING TAPE RECORDER for 39 GNS. 

OPTACORD 450 THE UNIVERSAL TAPE 
RECORDER FOR BATTERY/MAINS OPERATION 
(Power-pack incorporated) 

® New compact-magazine-system bans tape threading (Philips type). 
0 Unlimited reproduction possibilities with self-made recordings or 

commercially available pre-recorded tapes. 
® Ready for recordings per microphone supplied with the set, as well 

as from the radio-receiver, record player or any other tape recorder. 
Other features include: 
Further to operation on batteries (5 monocells l.5v each) or on mains (410/220 v a.c.) 
connection to car battery (6 or 12 V) also possible. Playing time with compact-magazine 
C60 = 2x30 mins. with compact magazine C90 -2x45 mins. Monitoring via built-in 
loudspeaker, external speaker or headphone: Frequency response 50-8000 c/s; Contrast 
-40dB. 
Write for illustrated leaflet and further details to: 

* 

184/188 Gt. Portland Street, London, W.l. 
MUSeum 2901/5 

Central London Showrooms at the Tape Recorder Centre, 82 High Holborn, London, W.C.I 
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A new sound experience 
IIIfLIXDR 

om Scandinavia 
MALAR - Stereo Tape Recorder -4 track, 3 speed. 
Frequency response: 71 i.p.s. 50- 19,000 c /s. 31 i.p.s. 
50- 12,000 c /s. 11 i.p.s. 80 -6,000 c /s. Output: 4 watts 
Mono, 2 x 2 watts Stereo. Automatic stop, three 
position speaker switch. Dual volume control. 
Four push buttons: recording (special lock prevents 
erasing) radio, gramophone and microphone. 
Three position channel selector. High speed re- 
wind. Instant stop. Pause control. Built -in four 
channel mixer, multi playback, synchro playback. 
Combination head, fine laminated Fe -Ni -core, 
range 50 dB. Max. r reel. Available in teak or rose- 
wood with transparent dust cover. Size 151' x 121' x 7" 

Price: 75 gns. 

. : .. Z y..e. S.'mc..-. 
s P ..-o *re O o e oO r__tr_e. .. 

BALTICA - Transcription turntable by Danish 
precision craftsmen. Thick cast aluminium chassis - 
silkgrey finish with turned brass chromed knobs. 
Perfectly; balanced anti- magnetic table. Speeds 45 
and 331 r.p.m. Less than 0.1% wow and flutter 
(peak value). Available as standard with Jobo AB 
arm or SME3009, 9' precision pick -up arm. Shure or 
Empire cartridge. Base: teak or rosewood, trans- 
parent dust cover. Size: 151' x 11 r x 4 ". Price: 34 gns. 

MOTALA - Stereo radio with FM /AM. Fully transis- 
torized ,(26 transistors, 11 diodes, l rectifier). Output: 
2 x 20 watts with less than 2% distortion: at 2 x 15 
watts less than 1 %. 4 ohms impedance. Frequency 
range: 20- 18,000 c /s. Controls: volume, bass, 
treble and balance. Automatic frequency control. 
Range: FM 87 -101 Mc /s. LW 690 -2,000 m. MW 185- 
577 m. SW 51.5 -23.8 m. Push button selector for 
three FM stations. Prewired to Install stereo decoder 
for stereo broadcasts. Sockets: Magnetic pick -up, 
crystal pick -up and tape recorder. In teak or rose- 
wood. Size 23' x 9" X 6 ". Price: 86 gns. 

MALMO - Solid state Hi -Fi Stereo amplifier, fully 
transistorized (28 transistors, 7 diodes, 2 rectifiers). 
Incorporated FM radio with instant station selector 
with AFC. Three filter selectors: (1) Bass cutting 
11dB at 20 c /s. (2) Reduction of medium register at 
1,000 c /s. (3) Treble cutting 8 dB at 20 Kc /s. Fre- 
quency range: 20- 20,000 c/s ± 2 dB, 20- 15,000 c/s 
1 dB. Controls: volume, bass, treble and balance. 
FM tuner 87 -101 Kc /s. Sockets: Magnetic pick -up, 
crystal pick -up, tape recorder and microphone. 
Less than 1% distortion at 15 watts. Can be coupled 
with Stereo decoder for Stereo broadcasts. In teak 
or rosewood. Size: 20" x 31" x 10 ". Price: 79 gns. 

S.S.C. Luxor is the sound equipment from Scandinavia 

that is going to make its presence felt. S.S.C. Luxor 

sets new standards for design, performance and 

meticulous quality. S.S.C. Luxor is a new sound 
dimension that has to be heard to be believed. Just 

lake a look at the technical specifications and judge 
for yourself that S.S.C. offers really superb equipment 

at a realistic price. 

For full details or the tutor range end name of your nearest stoats& 
send for our beautifully illustrated Colour brochure by simply filling 
in the coupon below. 

r 
SCANDINAVIAN SOUND 
CORPORATION LTD, 
50 Todd Lane North, Lostock Hall. Preston 

Name 

Address 

ATRI i 
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A new sound experience from Scandincma 

i 
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MALAR - Stereo Tape Recorder - 4 track, 3 speed. 
Frequency response; 71 i.p.s. 50-19,000 c/s. 31 i.p.s. 
50-12,000 c/s. 11 i.p.s. 80-6,000 c/s. Output: 4 watts 
Mono. 2x2 watts Stereo. Automatic slop, three 
position speaker switch. Dual volume control. 
Four push buttons: recording (special lock prevents 
erasing) radio, gramophone and microphone. 
Three position channel selector. High speed re- 
wind. Instant slop. Pause control. Built-in four 
channel mixer, mulli playback, synchro playback. 
Combination head, fine laminated Fe-Ni-core, 
range 50 dB. Ma*. 7" reel. Available in leak or rose- 
wood with transparent dust cover. Size 151" x 121" x 7" 

Price: 75 gns. 
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BALTICA - Transcription turntable by Danish 
precision craftsmen. Thick cast aluminium chassis - 
silkgrey finish with turned brass chromed knobs. 
Perfectly'balanced anti-magnetic table. Speeds 45 
and 33i r.p.m. Less than 0-1% wow and flutter 
(peak value). Available as standard with Jobo A6 
arm or SME3009, 9" precision pick-up arm. Shure or 
Empire cartridge. Base: teak or rosewood, trans- 
parent dust cover. Size: 154"xl1i"x4'. Price:34gns. 

MOTALA - Stereo radio with FM/AM. Fully transis- 
torized1(26transistors, 11 diodes.l rectifier). Output: 
2 x 20 watts with less than 2% distortion: at 2 x 15 
watts less than 1 %. 4 ohms impedance. Frequency 
range: 20-18,000 c/s. Controls: volume, bass, 
treble and balance. Automatic frequency control. 
Range: FM 87-101 Mc/s. LW 690-2,000 m. MW 185- 
577 m. SW 51-5-23 8 m. Push button selector for 
three FM stations. Prewired to install stereo decoder 
for stereo broadcasts. Sockets: Magnetic pick-up. 
crystal pick-up and tape recorder. In teak or rose- 
wood. Size 23" x 9" x 6". Price: 86 gns. 

MALMO - Solid state Hi-Fi Stereo amplifier, fully 
transistorized (28 transistors, 7 diodes, 2 rectifiers). 
Incorporated FM radio with instant station selector 
with AFC. Three filter selectors; (1) Bass cutting 
11dB at 20 c/s. (2) Reduction of medium register at 
1,000 c/s. (3) Treble cutting 8 dB at 20 Kc/s. Fre- 
quency range: 20-20,000 c/s ± 2 dB, 20-15,000 c/s ~ 
1 dB, Controls; volume, bass, treble and balance. 
FM tuner 87-101 Kc/s. Sockets: Magnetic pick-up, 
crystal pick-up, tape recorder and microphone. 
Less than 1% distortion at 15 watts. Can be coupled 
with Stereo decoder for Stereo broadcasts. In teak 
or rosewood. Size: 20' x 31" x 10". Price; 79 gns. 

S.S.C, Luxor is the sound etjuipmenl from Scandinavia 
that is going to make Us presence felt. S.S.C. Luxor 
sets new standards for design, performance and 
meticulous quality. S.S.C. Luxor is a new sound 
dimension that has to be heard to be believed. Just 
take a look at the technical specifications and judge 
for yourself that S.S.C. offers really superb equipment 
at a realistic price. 

Fot full dfljils of the Luior rjnge ind mme of your nearest slocHsl, send for our Deaulifully illustrated colour brochure by simply piling in the coupon below. 

SCANDINAVIAN SOUND 
CORPORATION LTD, 
50 Todd Lane North, Lostock Hall. Preston j 

Name   [ 
Address   j 

I 
   I 

I 
  I 
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MIXERS AND 
MIXER PRE -AMPLIFIERS 

3 way 
low gain 

Type 16/6 6 way 
mains operated 
high gain 

Type 18/4 4 way 
battery operated 

Grampian can meet every need from their range of 
mixers and mixer pre -amplifiers. Low gain types, high 
gain types, battery and mains operated types. 
Custom built types to your requirements. 
May we quote you? 

irampian)soUND EQUIPMENT 
Integrity that you hear 

Send for leaflet giving full details 

GRAMPIAN REPRODUCERS LTD., 
Hanworth Trading Estate, feltham, Middlesex. 01- 894 -9141 

(DITTONS 

THE 

they've even 
signposted it ... 
(THE WAY TO THE LEADING 'COMPACTS') 

The 'Dittons' have extended the benefits of true high 
fidelity to the smaller home. 

The 'Ditton 10' set a new 
standard for compact high 
fidelity loudspeaker systems. 
Frequency response 35- 15,000 Hz 
Power handling 10 Watts r.m.s. 
Impedance 3- 4or15ohms 
Size 121 "x6i "x84" 
Recommended price £19.11.7 

Now the 'Ditton 15' has widened the way to fine 
listening with a new three -element design handling a 
full 15 Watts at 30 cycles. 

Frequency response 
30- 15,000 Hz 

Power handling 
15 Watts r.m.s. 

Impedance 4 ohms 
Size 21" x 91" x 94" 
Recommended price 

£28.11.6 
Ask for a demonstration at your local 
high fidelity dealer, or write today for 
full details. 

Celestion Studio 
Series 

loudspeakers for 
the perfectionist 

Rola Celestion Ltd. 
Ferry Works, Thames Ditton, Surrey Telephone : 01-398 3402 
G D876 
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MIXERS AND 

MIXER PRE-AMPLIFIERS 

■ 
Type 20/3 3 way 

low gain 

e e * O * f '5. 

x e 

Type 16/6 6 way 
mains operated 
high gain 

§ 

Type 18/4 4 way 
battery operated 

Grampian can meet every need from their range of 
mixers and mixer pre-amplifiers. Low gain types, high 
gain types, battery and mains operated types. 
Custom built types to your requirements. 
May we quote you? 

/Grampian /sound equipment 
* Integrity that you hear 

Send for leaflet giving full details 
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GRAMPIAN REPRODUCERS LTD., 
Hanmrth Trading Estate, Feltham, Middlesex. 01-894-9141 

m 
3 A 

londo 

THE 

DITTO NS 

as 

they've even 

signposted it... 

(THE my TO THE LEADING 'COMPACTS') 

The 'Dittons' have extended the benefits of true high 
fidelity to the smaller home. 

The 'Ditton 10' set a new 
standard for compact high 
fidelity loudspeaker systems. 
Frequency response 35-15,000 Hz 
Power handling 10 Watts r.m.s. 
Impedance 3-4or15ohms 
Size 12rx6rx8i" 
Recommended price £19.11.7 

Now the 'Ditton 15' has widened the way to fine 
listening with a new three-element design handling a 
full 15 Watts at 30 cycles. 

Frequency response 
30-15,000 Hz 

Power handling 
15 Watts r.m.s. 

Impedance 4 ohms 
Size 2rx94"x9r 
Recommended price 

£28.11.6 
Ask for a demonstration at your local 
high fidelity dealer, or write today for 
full details. 

Celestion 
Studio 
Series 

loudspeakers for 
the perfectionist 

Rola Celestion Ltd. 
Ferry Works, Thames Ditton, Surrey Telephone: 01-398 3402 
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Sanyo puts you in the world class. 
From Sanyo, a new range of magnificent 
hi- fidelity equipment that puts your 
sound in the world class. As an example 
the MR 131, Sanyo's splendid mains/ 
battery stereo tape recorder, about 
05 guineas. Some choice features of its 
specification are included here -but get 
the full story from your hi -fi dealers. 
And while you're there, ask him to 
demonstrate Sanyo's brilliant range of 
solid state tuner /amplifiers, tape 
decks, record players. 

Specification: Mains battery Stereo 
''ape Recorder. 4 tracks. Record/play- 
back. 'l'hree speeds. Sound on sound. 
Sound with sound. Automatic shut- 
off, plush button operation, including 
two microphones, spool of tape, empty 
spool. Recording system: A(' bias 1/4 
track. Tape sliced awl rec'Jrding titre: 
100- 10.000 c/s at :31 ips, 100 -3.000 c/s 
at 1 ips. 100 -2.300 c/s at ips 
Output power: Max. 800mW perchan- 
nel. Undistorted 730 111W per channel. 

Accessories: Microphone x 2. 
3" full taper 1. Empty reel x 1. 

Patch cord x 2. Splicing tape x 1. Mic- 
rophone stand x 2. Power cord x 1. 

SA nrva 
RELIABILITY IS BUILT IN 

See Sanyo at any authorised dealer. For further information write to: J. 1V. Cowley, Sales Manager, Electronic Equipment Division, 
Marubeni -lida Co. Ltd., 104 Clapham Park Road, London, S.3V.4. 

www.americanradiohistory.com
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Sanyo puts you in the world class. 

From Sanyo, a now range of magnificent 
hi-fidelity equipment that puts your 
sound in the world class. As an example 
the MR 151, Sanyo's splendid mains/ 
battery stereo tape recorder, about 
65 guineas. Some choice features of its 
.specification arc included here - but get 
the full story from your hi-fi dealers. 
And while you're there, ask him to 
demonstrate Sanyo's brilliant range of 
solid state tuner/amplifiers, tape 
decks, record players. ■rt "7 '7 

ir-u. 

S/iiriJication: Mains / battery Stereo 
Tape Recorder. 4 tracks. Record/play- 
back. Three speeds. Sound on sound. 
Sound with sound. Automatic shut- 
olT. push button operation, including 
two microphones, spool of tape, empty 
spool, lii-conliiifl systi-m: AC bias 1/4 
track. Tiipc s/irril ami reoriling lime: 
100-11),0(10 e/s at :it ips. 10(1-5.000 c/s 
at liips. 100--i.500 c/s at i;l ips :- ;5dR. 
Oul/ml piiKfr: Max. SOOmW per chan- 
nel. Undistortcd 750 mW per channel. 

.hri'snarlcn; Microphone x 
5" full tapex 1. Kmpty reelx I. 

Patch cord x "2. Splicing tape x 1. .Mic- 
rophone stand x 2. Power cord x 1. 

RELIABILITY IS BUILT IN 

See Sanyo at any aalhorieed dealer. For farther information tcrile to: J. 11'. Coielcy, Sales Manager, Electronic Eyuipmenl Division, 
Marubeni-1ida Co. Ltd., 104 Clapham Park Road, London, S.W.i. 
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Bang & Olufsen 
for those who consider design and quality before price 

Calibrated Radicator, for 
absolute accuracy in station 
selection. 

Balanced Pressure Chamber 
Loudspeaker enclosures, for 
optimum reproduction. 

Duplex tuning indicator drive 
system with separate A.M. & 
F.M. cursors, push- button 
wavechange and mode selec- 
tors, for simplicity of 
operation. 

Aurally compensated volume 
and wide range separate 
bass and treble controls for 
"personal quality" adjust- 
ment. 

BEOMASTER 900k. 4 Waveband stereo table radio. 
Top audio specifications comparable to regular High 
Fidelity standards. Designed the Danish way with 
universal appeal and constructed in solid Teak or 
Rosewood. For those who wish to use separate 
loudspeakers the Beomaster 900 M is available. 

Bang & Olufsen U.K. Division, 
Eastbrook Road, Gloucester. 
Telephone : Gloucester 21591. 
London Showrooms: 
70/71 Welbeck Street, W.1. 
Telephone : 01- 486 -2144. 
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Bang & Olufsen 

for those who consider design and quality before price 

9:1 

ima 

Calibrated Radicator, for 
absolute accuracy in station 
selection. 

BEOMASTER 900k. 4 Waveband stereo table radio. 
Top audio specifications comparable to regular High 
Fidelity standards. Designed the Danish way with 
universal appeal and constructed in solid Teak or 
Rosewood. For those who wish to use separate 
loudspeakers the Beomaster 900 M is available. 

Balanced Pressure Chamber 
Loudspeaker enclosures, for 
optimum reproduction. 

Duplex tuning indicator drive 
system with separate A.M. & 
P.M. cursors, push-button 
wavechangeandmodeselec- 
tors, for simplicity of 
operation. 

Aurally compensated volume 
and wide range separate 
bass and treble controls for 
"personal quality" adjust- 
ment. 

HI 

nwi 

Bang & Olufsen U.K. Division, 
Eastbrook Road, Gloucester. 
Telephone: Gloucester 21591. 
London Showrooms: 
70/71 WelbeckStreet, W.I. 
Telephone: 01-486-2144. 
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